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Editorial on the Special Issue

Ageing and Health in Sub-Sahara Africa

Sub-Saharan African societies have experienced substantial gains in life expectancy at birth in
recent decades, with mortality reductions at all ages. These added years of life have led to an
increasing number of older persons. Today, 4.8% percent of the population is older than
60 years and this share is expected to rise to 7.4% by 2050. This seemingly low share masks large
absolute numbers. By 2050 158 million persons aged 60 years and older are projected to live in
the region.

Despite past mortality improvements, the chances of surviving from infancy to older ages are very
unevenly distributed and depend on a range of contextual factors. Girls in Botswana live 71.9 years
on average, under the conditions of the 2024 life table death rates. This is a full 17 years longer than
girls in Nigeria, and 5 years longer than Botswanan boys. In countries with comparatively high and
increasing life expectancy such as Botswana, Rwanda, Kenya or South Africa, the number of older
adults will increase steeply during the next years. These countries are also those experiencing among
the lowest fertility rates in the region, a combination that makes them the forerunners of population
ageing in Sub-Saharan Africa. Already today, around 5%–8% of the population in these countries is
older than 60 years and this share is expected to double to 10%–16% within the next 3 decades [1].

The twelve articles in the Special Issue “Ageing and health in Sub-Sahara Africa” cover a wide
range of topics in Cameroon, Ghana, Kenya, Nigeria, South Africa, Tanzania, Zambia, and sub-
Saharan African countries overall. The described increase in the number of older adults creates
challenges for policymakers and societies. Of particular concern is the vulnerability of older persons
with regard to ill-health and access to health services [2]. With increasing life expectancies, older
Africans are experiencing longer phases of dependency on public or private support, in combination
with a rise of non-communicable diseases and disabilities [3]. Chronic conditions like obesity,
diabetes or depressive symptoms are widespread. Multimorbidity is common already from middle
adult ages. For example, in their study from Tanzania, Kohler et al. report that 73% of peri-urban
dwellers above age 40 suffer frommore than one chronic condition with women being more likely to
suffer from multimorbidity than men. Mwangala et al. report that the share of frail older adults was
around 13% in a Kenyan costal population and is especially high among older adults with HIV. The
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ageing of HIV prevalence into older age groups in combination
with increasing other chronic health conditions confronts
policymakers, individuals, and their families with the
challenges of managing a double disease burden [3].

Increasing disease burdens and disabilities are only one
dimension of older adults’ vulnerability. They are also exposed
to various forms of deprivation which increases their dependency
in times of need. Mobolaji shows that 75% of older Nigerians,
especially older women, are multidimensionally deprived which
includes lack of assets, low education and poor living standards.
The importance of these individual dimensions is confirmed by a
study from Zambia that emphasizes the high relevance of housing
conditions and additional community level factors such as access
to tap water and availability of cooking or heating fuel Banda et al.

In the absence of larger public support programs, major shares
of the older Sub-Saharan African population are relying
exclusively on their families to support them in times of need.
This seems especially true once older adults suffer from chronic
conditions and disability. However, a study from Ghana suggests
that the receipt of family support is more impacted by an older
adult’s ability to work rather than the prevalence of a chronic
condition Hooley et al. Also family wealth as such seems to be less
relevant for the risk of suffering from disability Makofane et al.

Overall, the articles in this Special Issue highlight a region
coming to grips with larger populations in need of care. The
articles are also informative by what they do not contain, and that
is rich cross-country comparative perspectives supported by
quality data. Datasets from the region remain questionably
representative, and longitudinal data is scarce. Not only is this

a problem for studying the determinants of healthy ageing, but it
creates major limitations for monitoring the progress of Sub-
Saharan countries in providing supportive environments for
older populations. The challenges of individual and population
ageing have been addressed in the Madrid International Plan of
Action on Ageing (MIPAA). It represents a policy resource to
help governments and societal stakeholder to meet these
challenges. In her commentary, Schmidt discusses the
emergence of MIPAA and the urgency of Sub-Saharan African
countries to focus on different priority areas to prepare for
population ageing which is already a reality in many of them.
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Objectives: This study explores the perceptions of adults living with HIV aged ≥50 years
(recognized as older adults living with HIV—OALWH), primary caregivers and healthcare
providers on the health challenges of ageing with HIV at Kilifi, a low literacy setting on the
coast of Kenya.

Methods: We utilized the biopsychosocial model to explore views from 34 OALWH and
22 stakeholders on the physical, mental, and psychosocial health challenges of ageing with
HIV in Kilifi in 2019. Data were drawn from semi-structured in-depth interviews, which were
audio-recorded and transcribed. A framework approach was used to synthesize the data.

Results: Symptoms of common mental disorders, comorbidities, somatic symptoms,
financial difficulties, stigma, and discrimination were viewed as common. There was also
an overlap of perceived risk factors across the physical, mental, and psychosocial health
domains, including family conflicts and poverty.

Conclusion: OALWH at the Kenyan coast are perceived to be at risk of multiple physical,
mental, and psychosocial challenges. Future research should quantify the burden of these
challenges and examine the resources available to these adults.

Keywords: older adults, sub-Saharan Africa, HIV, Kenya, biopsychosocial challenges

INTRODUCTION

The last decade has witnessed a dramatic shift in the demographic profile of people living with
human immunodeficiency virus (HIV) globally. Presently, many HIV clinics are caring for a
growing number of adults aged ≥50 years (categorized as older adults) due to increased survival
in people living with HIV (PLWH) and a steady rise in HIV diagnoses in this age cohort [1].
More than 30% of the PLWH in High-Income Countries (HICs) are now aged ≥50 years [1]
compared to 15% in sub-Saharan Africa (SSA) [2]. These statistics herald a new era in the HIV
epidemic response, where the needs and demands of the OALWH can no longer be ignored,
especially in Eastern and Southern Africa, home to more than half the number of OALWH
globally [1].
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Research findings, mainly from HICs, indicate that OALWH
present with an average of three comorbid conditions in addition
to HIV, including medical diseases (e.g., diabetes, hypertension),
mental health problems (e.g., depression, anxiety, substance use,
cognitive problems) and social challenges (e.g., stigma, loneliness,
and lack of social support) [3–6]. The observed mental health
challenges reduce the quality of life of these adults and have
important health implications, e.g., poor HIV treatment [7]. The
physical health problems faced by OALWH may also be
complicated by environmental and psychosocial challenges
such as poverty, food insecurity and lack of support [7].

Despite the evidence of complex health challenges related to
ageing and HIV, little research has qualitatively examined how
OALWH understand their health and care needs. To date, most
studies of ageing and HIV in SSA are cross-sectional studies
focusing on biomedical processes and outcomes and rarely
provide local insight into the health and wellbeing of these
adults [8]. Qualitative studies are needed to better understand
the experiences and needs of this diverse population, especially
among low-literacy populations. This is especially important as
many cohorts of OALWH are emerging for the first time across
the SSA region, and the apparent variability in findings among
previous studies, e.g., in the prevalence and determinants of
chronic comorbidities [8]. Apart from complementing
quantitative studies in accurately documenting the burden and
determinants of the health challenges in these adults, qualitative
studies will shed light on the contextual factors to guide the
development or adaptation and subsequent implementation of
culturally appropriate interventions in this population. Overall,
the few qualitative studies among OALWH in SSA are mainly
concentrated in Uganda [9–13] and South Africa [14–18]. Others
are from Kenya, Eswatini andMalawi [19–22]. In Uganda, ageing
with HIV is seen as a daily challenge financially and socially
[9–13]. The key barriers to successful ageing with HIV in this
setting include stigma, food insecurity, and unmet healthcare
needs, particularly for associated comorbidities such as common
mental disorders. In South Africa, the crucial barriers to living
with HIV in old age include food insecurity, unemployment,
stigma, and access to transportation and healthcare [14–18].

Emerging data suggest that OALWH in Kenya face complex
challenges when seeking care, including visits tomultiple providers to
manage HIV and comorbidities, ageist discrimination, and
inadequate social support [20, 21]. However, these data come
from the Western region of Kenya. As such, the health and
wellbeing experiences of OALWH from other parts of the country
is not known. To bridge this research gap, we conducted in-depth
interviews to explore the health challenges faced byOALWHat Kilifi,
a low literacy setting at the coast of Kenya. Using the biopsychosocial
framework, we explore the perceptions of 34 OALWH, 11 healthcare
providers and 11 primary caregivers on the physical, mental, and
psychosocial challenges of ageing with HIV in this setting.

Theoretical Framework
We utilized Engel’s biopsychosocial model of health [23], which
provides a logical account of the chronic, complex, and dynamic
nature of HIV. This model recognizes healthy ageing as the ability to
thrive in an evolving environment influenced by physical/biological,

mental/psychological, and social factors (Figure 1). The model
provides a holistic approach to understanding the health needs of
older adults and is supported by calls for research that positively
impact the physical, mental, and social aspects of ageing with HIV
[24–26]. According to this model, the cause, manifestation and
outcome of wellness and disease are determined by a dynamic
interaction between physical, psychological, and social factors [23].
Each model component includes systems that reciprocally influence
other dynamics in the model and also affect health.

METHODS

Study Context and Participants
This study was conducted in 2019 at the Kenya Medical Research
Institute (KEMRI) located within Kilifi County on the coast of
Kenya. By the end of 2019, there were roughly 1.5 million
residents in Kilifi County, the majority of whom were rural
dwellers (~60%), and 11% were aged ≥50 years [27]. Kilifi has
an HIV prevalence of 38 per 1,000 people [28] in the general
population and is currently unknown in those aged ≥50 years.
People living with HIV usually receive care in specialized HIV
clinics within primary care facilities.

This study involved the following three groups of participants.

a) OALWH aged ≥50 years receiving HIV care and treatment at
the HIV Comprehensive Care Clinic of the Kilifi County
Hospital (KCH).

b) Healthcare providers attending to OALWH.
c) Primary caregivers of OALWH.

Recruitment and Eligibility
Study participants were selected purposively to represent
diversity in the participants’ characteristics, including age,

FIGURE 1 | Components of the biopsychosocial model of health (HIV-
Associated Neurobehavioral Disorders Study, Kilifi County, Kenya 2019).
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sex, and the cadre of service (for healthcare providers). Initial
contact was made via a community health volunteer stationed
at the KCH. Recruitment was conducted by a trained research
assistant in liaison with the community health volunteer
during their routine clinic visits. OALWH had to
be ≥50 years old and on HIV treatment to be eligible.
Primary caregivers were identified through the OALWH,
usually during their scheduled clinic visits. These caregivers
had to be directly involved in providing care and support, e.g.,
medical care to an OALWH. HIV providers were approached
at their place of work and invited to participate. We
specifically targeted providers who provided direct care to
OALWH. Participants who agreed to participate were invited
to a face-to-face interview at a convenient place, usually at
KEMRI Kilifi.

Data Collection and Tools
The lead author (PM) conducted in-depth interviews lasting, on
average 45–60 min with each participant. All the interviews were
guided by a pre-tested semi-structured interview schedule
developed with guidance from prior work on HIV and ageing.
All interviews were conducted in Swahili, English or Giryama.We
also sought permission from the participants to take notes and
audio record the interviews.

Among OALWH, topic guide themes included: patient illness
experiences following diagnoses. These issues were explored
using general open-ended questions, followed by additional
probing to highlight further the issue raised. For healthcare
providers, participants were invited to share their experiences
providing care to OALWH. Among caregivers, we explored
different issues, including their experiences taking care of
OALWH and the challenges these adults faced in their
environment. We also collected respondents’ demographic
information such as age, sex, educational status, and
employment status. For OALWH, we also collected HIV-
related information. All participants were given Ksh 350
(about US$3) as compensation for time spent in the research,
with transport expenses also reimbursed.

Data Analysis
All the audio-recorded interviews were transcribed verbatim by a
team of four trained research assistants. Subsequent data
management was done using NVivo software (version 11). We
applied the framework approach to analyze our qualitative data
[29]. Initially, two authors (PM and AA) developed a preliminary
coding framework inductively through in-depth reading of
transcripts and deductively by considering themes from the
interview schedules. These codes were discussed, and consensus
reached on how they should be brought together into themes
with guidance from the biopsychosocial model. The initial coding
framework was progressively expanded to capture emergent themes
as coding continued. When the coding was complete in NVivo, the
lead author grouped all themes related to a specific concept to form
categories and exported this to a word-text processor to produce
charts. The generated charts were used to summarize data, look for
similarities or differences and explore patterns among the three
groups of participants in the analyzed data.

Ethical Considerations
Written informed consent was obtained from all participants in
the study. The study also obtained ethical clearance from the
Kenya Medical Research Institute Scientific and Ethics Review
Unit (KEMRI/SERU/CGMR-C/152/3804) and the Kilifi County
Department of Health Services (HP/KCHS/VOL.X/171).

RESULTS

Sample Characteristics
We interviewed a total of 56 participants (34 OALWH,
11 healthcare providers and 11 primary caregivers) in this
study. Among OALWH, 53% were women; most (82%) had
up to a primary level of education, and their age ranged from 50 to
72 years. All the OALWH were on HIV treatment. Healthcare
providers included six registered nurses, two clinical officers, two
project managers of community-based organizations and one
HIV counsellor. All the primary caregivers were family members,
most of whom (73%) were female. Further sociodemographic
information and HIV-related characteristics of the OALWH are
summarized in Table 1.

TABLE 1 | Sociodemographic and clinical characteristics of older adults living with
HIV (HIV-Associated Neurobehavioral Disorders Study, Kilifi County, Kenya
2019).

Characteristic n (%) or median (IQR)

Median age 57 (54–63)

Female 18 (53%)

Educational level
None 7 (20%)
Primary Level 21 (62%)
Secondary level 5 (15%)
Tertiary level 1 (3%)

Type of employment
Unemployed/not working 12 (35%)
Small scale trader 15 (44%)
Casual worker 4 (12%)
Professional/skilled work 3 (9%)

Marital status
Never married 1 (3%)
Married 19 (56%)
Separated/Divorced 7 (21%)
Widowed 7 (21%)

Living arrangements
Alone 5 (15%)
Single generation household 4 (12%)
Multigenerational household 25 (73%)

Median household size 5 [2–9]

Residence (rural) 30 (88%)

Median duration since HIV diagnosis (years) 12 [10–15]

On ART treatment 34 (100%)

HIV status disclosure
Non-disclosure 1 (3%)
Partial disclosure (to close family only) 18 (53%)
Full disclosure (beyond close family) 15 (44%)

Notes: ART, antiretroviral treatment; IQR, interquartile range.
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Perceived Biopsychosocial Challenges
Confronted by OALWH
The different forms of biopsychosocial challenges faced by
OALWH are summarized in Table 2. Overall, most of the
OALWH shared their 10-plus years of experience living with
HIV, from the time of diagnosis to their current state. The
majority of the OALWH described moving from a state of
shock, fear, anger, denial, hopelessness, or suicidal ideation
upon diagnosis to a state of acceptance and ownership. This
transition was not without challenges, as many of the OALWH
noted going through traumatic experiences from family
members, friends, workmates, and healthcare providers.
Thereafter, they narrated moving from a state of ownership to
a state of constant survival characterized by an array of health
problems which we have conceptualized as physical (biological),

mental (psychological) and social in the following sections
according to the biopsychosocial model.

Perceived Physical Health Challenges
Physical complaints were commonly described by several
participants. Key among these concerns was the onset of
multiple comorbidities in these adults, which was frequently
associated with pain, loss of control of one’s body, emotional
distress, and increased treatment burden. Hypertension, diabetes,
ulcers/hyperacidity, hearing, and visual impairments were the
most frequently reported comorbidities across the participants.
Other conditions discussed (though to a lesser extent) included
obesity, arthritis, stroke, teeth problems, cervical cancer, TB, and
pneumonia. Apart from these comorbidities, somatic symptoms
were also discussed in several interviews across the groups. Body

TABLE 2 | Perceived forms of physical, mental, and psychosocial health challenges facing older adults living with HIV as discussed by study participants (HIV-Associated
Neurobehavioral Disorders Study, Kilifi County, Kenya 2019).

Forms of health challenge Number of in-depth interviews
(among OALWH) where the health
challenge was discussed (N = 34)

Number of in-depth interviews
(among caregivers) where the
health challenge was discussed

(N = 11)

Number of in-depth interviews
(among healthcare providers) where
the health challenge was discussed

(N = 11)

Physical complaints

Comorbidities: chiefly ulcers/hyperacidity,
hypertension, and diabetes

29 9 11

Wide-raging physical symptoms, e.g., pain/
body aches, fatigue, insomnia

33 10 9

Functional impairments, e.g., difficulties
walking, writing, holding things

18 3 3

Mental complaints

Symptoms suggestive of common mental
health problems, e.g., thinking too much,
worry, stress, low mood, hopelessness/
giving up easily

29 9 9

Cognitive complaints chiefly memory
difficulties. Others including slow mental
processing/learning, attention/
concentration problems

22 7 4

Current drug and substance use, mainly
“mnazi”’ and “ugoro,” which are the local
palm wine and smokeless tobacco,
respectively

5 0 9

Suicide and suicidal ideations 3 0 4
Psychotic-like symptoms, e.g.,
disorganized behaviour, aggression, lack of
restraint and unwanted thoughts

1 3 3

Psychosocial complaints

Financial difficulties, e.g., lacking school
fees for dependents, walking long
distances for HIV care

31 8 9

HIV-related stigma and discrimination
especially internalized and enacted stigma

29 8 11

Ageism/ageist stereotype, e.g., neglect,
verbal insults, vandalism

19 5 7

Isolation and lack of support 19 5 8
Loneliness 17 1 8
Food insecurity, e.g., skipping meals or
going days without food

16 5 9
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pain, headaches, insomnia, fatigue or low energy, and limb
numbness were also frequently reported. Some participants
believed that the onset of the physical challenges was because
of HIV-related factors (e.g., HIV infection itself, long-term ART),
multimorbidity, old age, food insecurity, emotional distress,
substance use, and the nature of someone’s work. Participant
quotes are given in Table 3.

Perceived Mental Health Challenges
We have discussed these issues under the following headings:
symptoms suggestive of common mental health problems,
cognitive symptoms, substance use problems, and others
(suicidal ideation and psychotic symptoms). Participant quotes
are given in Table 4.

Symptoms Suggestive of Common Mental Health
Problems
Emotional and behavioral symptoms, suggestive of anxiety and
depression, were described to be prevalent across the participant
groups. Key among these symptoms included thinking too much,
persistent stress, low mood, anger/irritability, worrying a lot,
hopelessness, restlessness, panic attacks, and nightmares. Other
prominent symptoms included insomnia, self-isolation, low self-
esteem, headaches, and low libido. Overall, these symptoms were
described to be on-and-off among the OALWH and were
frequently associated with the exacerbation of physical
conditions, chronic use of drugs, financial instability, and

overall poor quality of life. For many participants, the onset
and persistence of physical body changes (e.g., peripheral
neuropathy, obesity, body weakness) were considered a
significant risk for mental complaints.

Cognitive/Neurological Challenges
The commonly reported complaint in this category was memory
difficulty, e.g., difficulties recalling important dates or finding
items. Surprisingly, most OALWH reported that they rarely
forgot to take their medications. Many healthcare providers
corroborated this, although they also noted that there are
some OALWH at risk of poor adherence caused by cognitive
impairments. Other cognitive symptoms included attention/
concentration, processing/learning, movement, and multi-
tasking difficulties. Peripheral neuropathy was also reported to
be a common neurological problem in these adults and was
associated with significant distress. Among OALWH, the
cognitive symptoms were viewed as an additional disease, and
many did not understand its causes. The few who sought medical
attention ended up being disappointed, sometimes being advised
that it will resolve on its own or there is medicine, but it is costly.

Drugs and Substance use Problems
Current drug and substance use was mainly discussed by
healthcare providers. In contrast, most OALWH reported
having a history of drug and substance use, especially alcohol
and tobacco but stopped following HIV diagnosis. However,

TABLE 3 | Participants’ physical health challenges quotes (HIV-Associated Neurobehavioral Disorders Study, Kilifi County, Kenya 2019).

Perceived health problem Examples

Multiple comorbidities

I am weak and constantly fatigued because I have ulcers, high blood pressure, and diabetes. My eyes are also painful and
feel strained, and I sometimes experience toothache. As we are talking right now, my ears are not hearing well. So, all these
diseases make me weak and significantly affect my wellbeing (Female OALWH–10 years with HIV)

Ulcers is their main problem. Many of them complain of ulcers, and this is mainly because of stress. Anything small affects
them. Sometimes you find one thinking too much and another telling you, “My children do not take care of me; they have
forgotten about me” or “I have one child.” Someone tells you about their child who died long ago but is still affected. Stress is
a big problem because they pile up issues, not because of HIV but other issues. Another issue is food. The elderly must look
for food for themselves and their irresponsible children, whomay be drunkards. Often, you find that they deal with their stress
and that of their children (Nursing officer)

Last year, my hands were painful, and I could not bend. I carried out an X-ray andwas told it was arthritis. I was told there was
no treatment, and the only relief was by massaging myself and using painkillers. So, I bought clove oil, and it is what I have
been using. There are improvements, but the problem is not resolved yet. I am also unable to work, and to make it worse,
and I have difficulties sleeping whenever I am stressed. I was recently diagnosed with high blood pressure but am not taking
medications yet. I also have ulcers, but I do not usually keep it in mind (Female OALWH–11 years with HIV)

Somatic symptoms

My knees are painful. Sometimes even squatting is a big challenge. I also cannot rise too quickly from a seated position; I
have to support myself. I must also use painkillers for some relief before I can work. This has affected me because I cannot
work without them. Whenever the analgesic effect wears out, it becomes very difficult to use my legs. I also experience
headaches sometimes, and my relief is usually the painkiller. These painkillers have become my life now (Female
OALWH–2 years with HIV)

My pace has become very slow nowadays. I feel heavy, and there is nothing I am lifting or carrying. I often feel tired, and, at
such times, I prefer walking around for some time. I must do this to ward off intrusive thoughts. Since being diagnosed, I have
also grown weak and lost my libido. In fact, whenever I start having sex, I have this sensation of my waist being cut with a
razor (Male OALWH–10 years with HIV)

My husband cannot do heavy manual jobs. He used to work at the sea at night, which is usually cold and requires energy. It
reached a point I had to stop him from going there anymore because he was weak and felt he was risking his life. Before this,
he often used to complain of being sick. I was not at peace. I found it pointless for him to earn money that way and end up
using it to medicate him. So, I told him to stay at home and do anything else. We are living by the mercies of God (caregiver)
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TABLE 4 | Participants’ mental health quotes (HIV-Associated Neurobehavioral Disorders Study, Kilifi County, Kenya 2019).

Perceived health problem Examples

Symptoms of stress, depression, anxiety, trauma

Living with HIV is difficult, my brother because youmust takemedications daily without missing andmust live knowing that
you are sick and could die any moment. This reality makes me depressed. I also do not know who will take care of my
family if I die because my relatives are useless to me! I am jobless, and this makes me very sad and depressed because I
have a family that needs to be cared for! I do not have money, getting food is a big problem, and to tell you the truth, I
cannot even afford to pay school fees for my children. I must borrow to survive. As we are speaking, I have a court case
because am unable to repay a loan I took (Male OALWH–20 years with HIV)

My eyes cannot see well and are very itchy. Today in the morning, I had to compress them with hot water. The itchiness is
often accompanied by coughing. I was prescribed some medications, but they were not helpful. You see this paper am
holding; I cannot read anything on it unless I view it in very bright light during the day. At night, I can hardly make out the
person calling my phone! This has affectedme a lot. I amworried and do not knowwhen this problem will end. Sometimes
I want to work, e.g., write something, but I cannot. At night I must also depend on someone else to guideme. Other times I
cannot work at all because of my eyesight problems. Whenever I am depressed, I just run to God (Female
OALWH–2 years with HIV)

My mum is generally stressed and very irritable. Sometimes she can get so stressed that she falls sick, forcing us to take
her to the hospital (Male Caregiver)

Sometimes, she gets very preoccupied with thoughts until she cries . . . not often, but it happens. Sometimes she also has
trouble sleeping, and when I inquire why she tells me, “I am always thinking, and I do not know exactly what I am thinking
about, and I do not have peace.” I think she would love to be free with everyone and go anywhere she wants without
people talking behind her back. She is sensitive, you know. When she hears people laughing, she usually asks me, “Why
are they laughing? Are they laughing at me?” Sometimes, she does not come out of her room for two or 3 days and must
force her to eat something (Female Caregiver)

There is this client; her skin has spots, her jaw has dropped, and looks weakwhen shewalks. She is often in deep thought;
for instance, we could be in a seminar where many people participate, but you find her lost in her thoughts. We had to talk
to her at some point, and we realized she had been abandoned by her husband, who hadmarried another wife. We had to
do a referral for this client because of these issues (Project manager of a community-based organization)

You know these people are dealing with so many things which affect them. Stress, anxiety, and depression, and that is
why screening is being done, and any positive case is linked with the psychiatric clinic (Nursing officer)

Cognitive symptoms

I can plan to do one or two things but later abandon them and do something different without any reason. For instance, I
could be having a meeting, perhaps with some elders, but end up not doing and instead do other things. There is also this
issue of forgetting, which is like a disease to me. I usually have a problem finding my things. Like yesterday, I could not find
mymoney. I amworried about this problem, which is like a disease nowadays. I start doing one thing, then abandon it, and
do the same to another. Sometimes my food gets burnt in the kitchen because I forget I was cooking and start doing other
things. One time I decided to see a clinician about this disease because it was too much. I do not know whether it is
because of these medications we are taking or something else. The clinician told me it would end with time. One thing I
know, though, is that I was not like this before. This problem started when I began taking these medications. I am very
surprised! I am not alone in this; many of my peers also complain of the same thing. Or could it be old age (Female
OALWH–13 years with HIV)

I can place my things in one place and forget about them. This can bemoney or even fruits. If I do not tell my husband that I
have bought, e.g., fruits and have placed them in the cupboard, those bananas will go bad. He (my husband) will
remember, but I will not. My body also becomes numb sometimes. My hand becomes heavy and immobile, especially in
the morning. This extends to the shoulders and usually makes it impossible to carry things. The hands sometimes tremble
and experience prickly feeling (of pins) in addition to numbness and general weakness. One of the legs is also involved in
this (Female OALWH–10 years with HIV)

To speak the truth, my husband does not concentrate nowadays. Actually, the real issue is his forgetfulness. It is a real
concern for me. I have tried to make him understand that he has this challenge, but he never accepts it. I have suggested
we look for medications, but he does not want to. He has also become very irritable lately. I think very few people will be
able to tolerate him (Female Caregiver)

You might explain something to one of them (OALWH) and moments later find that they contradict that same information.
We have such cases, but not very many. Some take their ARVs and septrin/co-trimoxazole the same way when it is not
supposed to be. In fact, some interchange these drugs when they come for their refill appointments. Because of this, we
usually emphasize how the drugs should be taken and give them shorter appointments, e.g., weekly, for those who stay
nearby. We also ask them to come with their treatment support persons, but some say they do not have them (Nursing
officer)

(Continued on following page)
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some confessed to being social drinkers. “Mnazi” and “ugoro”
(smokeless tobacco or snuff) were the commonly used substances.
Many providers emphasized that mnazi drinking is a big
problem, noting that some OALWH came for their routine
clinic appointments while drunk and sometimes forgot to take
their ART drugs. Some providers also associated the mnazi
drinking problem with unsuppressed viral loads, treatment
default, and sexual risk-taking behaviors, e.g., multiple
partners. The key underlying factors for the increased use of
mnazi included family conflicts which often led to stress, unstable
sexual partners, negative coping skills, culture, and easy access to
these substances. Ugoro, the other commonly abused substance,
was especially common among women. Beer, cigarettes, khat and
marijuana were also discussed, although to a lesser extent.

Suicidal Ideation and Psychotic-like Symptoms
Three OALWH reported having intermittent suicidal ideations.
This was corroborated by the healthcare providers. The
commonly associated factors included persistent stress (caused
mainly by financial difficulties and family conflicts), evil spirits,
and HIV-related (e.g., getting tired of taking ART and not getting
healed). Though limited, there were also few reports of psychotic-
like symptoms (e.g., disorganized behaviour, aggression, lack of
restraint and unwanted thoughts) across the three groups of
participants. These cases were frequently observed around the
time of HIV diagnosis.

Perceived Psychosocial Challenges
We present these issues under the following categories: a)
financial challenges, b) stigma and discrimination, and c)
loneliness and isolation. Participant quotes are given in Table 5.

Financial Challenges
This was discussed in virtually all the interviews we conducted.
Many participants felt that financial difficulty was the most
crucial issue affecting OALWH in the study setting because of
its massive impact on food security, caregiving responsibilities,

emotional wellbeing, and management of HIV and other
comorbidities. Many OALWH reported skipping meals or
going hungry for some days, lacking school fees for their
dependents, and walking long distances to access HIV care for
lack of money. This was corroborated by the healthcare providers
and caregivers, who further stated that many of those who slept
hungry tended to skip their medications, complaining of
dizziness, headaches, and stomach discomfort. To some extent,
this was associated with poor treatment outcomes, including
unsuppressed viral load and poor retention in care.

Stigma and Discrimination
This theme incorporates HIV-related stigma and ageism
(discrimination based on age). Despite relatively high levels of
disclosure, many OALWH experienced HIV-related stigma.
Discriminatory behaviour (enacted stigma from malicious
gossip to outright discrimination, e.g., neglect, isolation, verbal
insults) was reported to be common, especially in the most rural
areas of the study setting. The perpetrators were mainly family
members. Stigma was also reported to be common in mnazi
drinking dens called “mangwe,” burial ceremonies, and HIV
clinics. Internalized stigma emerged as an important theme,
especially among the OALWH and was frequently associated
with self-isolation, anxiety or high consciousness of self, fear of
seeking assistance, attending very far HIV clinics, stress, and
irritability.

Many participants also highlighted discrimination based on
age, which was perceived in multiple settings, including the home
(mainly through isolation, neglect, and lack of respect from
children), HIV clinic (e.g., scolded openly and verbal insults),
and the community level. It also emerged that some community
members around the study setting (especially in the most rural
areas) regarded older people suspiciously. Many participants
narrated hearing or witnessing several older people being
beaten, beheaded, or burned alive in their houses for suspected
witchcraft, and the perpetrators were mainly close family
members.

TABLE 4 | (Continued) Participants’ mental health quotes (HIV-Associated Neurobehavioral Disorders Study, Kilifi County, Kenya 2019).

Perceived health problem Examples

Substance use and suicide

My only addiction is to smokeless tobacco, but I stopped taking alcohol long ago. I have never smoked cigarettes before. I
must use it (smokeless tobacco) every morning; otherwise, my heart will not be at peace; I will start feeling sad and not
concentrate on any task. I only feel okay once I use it (Female OALWH–2 months with HIV)

Adults of my age in this community are ill-mannered. They like taking alcohol and smoking cigarettes. They also have
extra-marital affairs. Every morning, they must have a packet of cigarettes and ensure they do not miss a bottle of the local
palm wine because they cannot afford beer. They have to take a bottle or two for them to sleep well (Male
OALWH—14 years with HIV)

I often feel like takingmy own life. These thoughts come tome quite often, especially when I am stressed. Usually, a certain
voice tells me that I am better off dead than alive, and another voice tells me not to do it. There is a fight between God and
the devil. Sometimes I wake up in the middle of the night around midnight and start thinking about many things, which is
how I lose my sleep entirely. I am just thinking, “I do not have money, my wife is unemployed, and my children are still in
school. Where will I get food?” So, in the morning, I share this with my wife. At the church, we are also told that suicide is
not the solution; it is adding the problems, so it is better to struggle but survive (Male OALWH–14 years with HIV)

Not just suicidal ideations. Sometimes we also have cases of actual suicides. Last month, an older adult committed
suicide. He was recently diagnosed with HIV, and two of his three wives also turned positive. We do not know what
happened, but we received news that the old man had committed suicide 2 days later. So, it is a challenge (Clinical officer)

Int J Public Health | Owned by SSPH+ | Published by Frontiers June 2023 | Volume 68 | Article 16059167

Mwangala et al. Ageing with HIV in Kenya

12



TABLE 5 | Participants’ psychosocial challenges quotes (HIV-Associated Neurobehavioral Disorders Study, Kilifi County, Kenya 2019).

Perceived health problem Examples

Financial challenges

I am jobless, my brother. I have also lost my hands-on skills and experience with time. I am weak and do not have money. Getting food is a
problem, and to speak the truth, even raising school fees for my children is a huge problem. Nevertheless, I have a very good friend, a lawyer,
who is of great help to me. Sometimes, I eat at his place, lunch and dinner, but he does not know I live with HIV. Sometimes I am depressed
and anxious because I do not know how to provide for my family. My relatives are of no help to me. Like yesterday, we did not have dinner,
and I had to borrow the fare to come to this place. As we speak, I am in debt and face a court case because I cannot repay a loan. Often, I
sleep hungry and must borrow to survive (Male OALWH–20 years with HIV)

To speak the truth, I do not receive any support frommy relatives, and this is not because there are no people to help. My husband and father
died. I often sleep hungry. Sometimes, I only have a cup of porridge for three consecutive days . . . and this is usually borrowed from a
neighbour so that I can take my medications. Other times, I survive on a cup of tea or hot water. Fare is also a big challenge. However,
whenever I lack fare, I usually walk to the clinic from Bamba to Kilifi (around 50 km). I usually start my journey 2 days ahead of my clinic
appointment and have two rest points in between, first atMagogoni and then at Kilifi at my uncle’s place. From my uncle’s place, I then walk
to the clinic very early in the morning before 6 am (Female OALWH–5 years with HIV)

Financial challenge is a big problem for these adults because they are neglected by their children sometimes. The day I am on duty at the
clinic, I usually give many of them fare. You will hear many saying, “sister, please help me with fare, I walked to the clinic, and I have to walk
back.” If you have a good look at them, they appear exhausted, so you end up helping them. Even food is a challenge. In our discussions, the
majority say that they have one meal per day and mind you, some fail to take their medications whenever they miss a meal due to dizziness
claims (Nursing officer)

The other day, we visited an elderly client in the community, a woman caring for two grandchildren living with HIV. The grandmother is
unemployed, and the children’smother is not around. The grandchildren are in school. They need support with their schooling in addition to food.
She is largely unable to provide all these and often must borrow. Sometimes, you find that even the skills you give them, e.g., rearing chicken or
fish andmaking baskets, are not helpful because they are old and unable to work. In such cases, we assist themwith food, counselling sessions,
linkages, and referrals to foster treatment adherence and the wellbeing of the children (Project manager of a community-based organization)

I usually borrowmoney from neighbours or friends to buy food whenever mymother does not have. I do not mind the debt becausemy target
is to ensure that my mother has food to take her medications. However, it is a bit stressful because sometimes she sleeps hungry. And this is
complicated by my father, who often quarrels my mother over small issues, increasing her stress. Every time my mum asks for money, he
says he does not have it, and if we ask him how we will survive, he replies, “Can’t your son look for the money?” It is frustrating because how
can I take up this responsibility while in school? In fact, the one educating me is usually my grandfather (Caregiver)

Stigma and discrimination

The elderly living with HIV undergo many challenges in the community. For instance, you find one is sick, and no one is taking care of him at
home. In fact, people will avoid interacting with this person, especially where he sleeps, out of fear of contracting the virus. Some of them have
called me seeking help. Sadly, when I go to their homes, I find some have not even bathed for a whole week! In such a case, I usually clean up
the person and assist him in eating. It is sad because the family places the food there; the person is sick and can hardly eat alone! Some are
told to stay with their HIV because they knowwhere they took it from! As we are speaking, there is a woman I would like to talk to because she
stays in Malindi but takes her ART medications from Nakuru because she does not want relatives to know that she is living with HIV. So, HIV
education has come for sure, but it is far from being complete (Female Peer counsellor)

She is often in a low mood. She gets offended whenever she hears people talking and laughing on the other side. I think she would really like
to be free and move about without people badmouthing her. (Caregiver)

For men, there is a challenge, a huge challenge. Getting them is a very big challenge. We have tried to work with male champions to convince
their fellow men to join us. Stigma is a big issue. In our meetings, you mainly find the ladies coming, and when you ask them about their
husband’s whereabouts, they often tell you, “He has gone to work and has sent me to listen to the messages on his behalf.” So, they have
that fear; they do not want to be seen. The case is not different in the primary facilities because many of them are not coming. He either sends
the wife or comes but is very careful not to be seen, e.g., comes in through the back. Because of this fear, you find that some of the men do
not want to be tested. We have several cases where the wife is living with HIV; the husband got tested and turned positive but is still in denial.
You will find the wife saying, “Wewent and got tested with him but has insisted that the machines were not functioning and as such, he is not
infected.” Others also note that their husbands have constantly refused to start ART and use condoms, and whenever these issues are
brought up, they end up quarrelling (Project manager of a community-based organization)

That is a big problem (stigma). Ours is a small facility, so we schedule 1 day in a week to see the clients living with HIV. Surprisingly, even the
community knows Tuesday is the day for those taking ARV drugs. So, most of them come very early in the morning. Therefore, I must come in
very early to serve those who have stigma. Alternatively, that person will hang around the clinic from morning till evening when everyone has
left so that people will not understand what she is doing there, or you will find that they will skip their appointed clinic dates (Nursing officer)

Some of them are mistreated when they come for their appointments until I get angry! Let’s say you are late for your appointment; you will be
shouted at, insulted, and reprimanded like a child. In fact, some end up crying and I have to calm them down. It is sad because the culprits are
usually the nurses who often shout at them, saying, “Take your drugs, or you will die of AIDS alone, and you will not see us!” It is shocking
because some of them are treated very badly to the point that I am also angered. Some come to my desk, shedding tears, so I have to calm
them down. At some point, it was too much that some of them transferred to other clinics (Adherence counsellor)

The elderly are being burned alive and cut with pangas. As amatter of fact, some of my neighbours recently cut their elderly aunt severally with
a panga because of witchcraft accusations. Later, their father also passed through the same ordeal by one of his children . . . the head was
completely slashed off with a very sharp panga! And the reason is always witchcraft; I have not heard of any other thing. Such cases are
numerous where I am living. I have witnessed four elders being cut with pangas, and the sad part is that these people will never expose each
other to the police . . . even if I know it is you who did it, I will never say it. Even when the police come, the locals will never expose the culprit
(Female OALWH–12 years with HIV)

(Continued on following page)
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Loneliness and Isolation
This emerged as an important theme in the conversations with
OALWH and healthcare providers. Despite living in
multigenerational households, many of the OALWH expressed
loneliness and isolation. Some had lost their partners, some their
closest relatives and others saw their circle of friends getting
smaller. Still, others felt neglected by those around them.

DISCUSSION

Summary of Key Findings
We conducted this study to gain a preliminary understanding
of the health challenges facing OALWH on the coast of Kenya.
Our study provides insight into the complex challenges of
ageing with HIV and opens up opportunities for further
epidemiologic research and subsequent development of
tailored interventions for OALWH. Overall, our findings
reveal that OALWH in this setting are particularly
vulnerable to mental health problems, especially symptoms
suggestive of common mental conditions. They are also at risk
of physical health challenges, including comorbidities and
somatic complaints. Mental and physical health
impairments are complicated by psychosocial challenges,
including poverty, lack of support, stigma, and
discrimination. Noteworthily, there was an overlap of
perceived risk factors across the three health domains (e.g.,
family conflicts, poverty, food insecurity), suggesting that
OALWH who experience these shared cumulative risk
factors are more likely to face multiple health challenges. It
also implies that the action taken to mitigate any or some of the
shared enabling factors is likely to have a preventive spillover
effect across multiple health domains. Most of the views of
OALWH on health challenges were corroborated by views
from the providers and caregivers. However, a few disparities
emerged in some of the perceived health challenges. Current
drug and substance use, for instance, was reported mainly by
healthcare providers, while cognitive complaints were
discussed by OALWH.

Physical Health Challenges
Our discussions clearly showed that physical challenges are
important concerns for older adults living with HIV on the
coast of Kenya, given their negative impacts on other health
domains and overall health. As the number of OALWH increases
in many HIV clinics, HIV care will increasingly need to draw on a
wide range of medical disciplines besides evidence-based
screening and monitoring protocols [30]. Unfortunately, most
healthcare providers presently lack guidance and training to
identify and manage declines in physical and mental capacities
in this population. The siloed provision of HIV care and other
comorbidities could also imply that providers are unaware of the
patients’ other conditions. Our findings are similar to those
reported in a recent qualitative exploration of challenges
seeking HIV care services for OALWH [20]. Integration of
services for HIV and non-communicable diseases in primary
care may enable settings like Kenya to expand healthcare
coverage for PLWH.

The current findings also revealed a prominent intersection
between ageing and HIV. For most participants, ageing rather
than HIV was the primary concern. This is not surprising
considering that among PLWH with controlled viraemia, HIV
infection often stops being the overriding comorbidity but is
simply a key element in the overall milieu of multiple
conditions [31, 32]. In a few instances, however,
participants discussed that their experiences were associated
with HIV, long-term medication use, or side effects, although
their providers attributed these conditions to normal ageing.
They advised the OALWH to “wait,” and they will improve
with time. Disagreements about the cause of a symptom or
health condition may contribute to doubts about the
effectiveness of treatment or conceal an emerging disease
and contribute to delayed diagnoses such as medication side
effects and polypharmacy.

Mental Health Challenges
Our finding of substantial symptoms suggestive of common
mental health conditions among OALWH is consistent with
previous reports of poor mental health among PLWH in the

TABLE 5 | (Continued) Participants’ psychosocial challenges quotes (HIV-Associated Neurobehavioral Disorders Study, Kilifi County, Kenya 2019).

Perceived health problem Examples

Loneliness and isolation

I desire to have an exclusive male companion my age to spend the rest of my life with. Having one who is already married is problematic
because sometimes I am very lonely and would want to call him, but I end up avoiding it out of fear, “What if he is with the wife? And you know
it is not good to break someone’s marriage.” Because of such challenges, I would like to have my own man who does not belong to anyone,
one I can relate to freely and love fully. You know, with someone else’s husband, the love is incomplete, and it feels like I must hide constantly,
and it reaches a point I feel afraid. Sometimes he does not answer my calls and sends a text message saying he is at home. So, you see, with
such problems, I just want to get my own man who will live with me, someone I can talk with, especially when things are difficult because it is
stressful at times (Female OALWH–11 years with HIV)

Sometimes, I wish I could have friends with whom I can confide and share my challenges, but I am afraid of being discriminated. You cannot
trust anyone. I have many friends, but they are all fake (Male OALWH–20 years with HIV)

There are times he isolates herself from other people. You might see her seated alone and in deep thought. Sometimes she wakes up and
begins to shed tears. She usually feels that her life has come to an end, perhaps (Caregiver)

Whom will I share my problems with? I do not have anyone. Anyone I open myself to will want to know how and why my husband is facing
those challenges. What is the cause? This will mean I start discussing and revealing the issues of my husband, which is not good (caregiver)

Int J Public Health | Owned by SSPH+ | Published by Frontiers June 2023 | Volume 68 | Article 16059169

Mwangala et al. Ageing with HIV in Kenya

14



study setting, albeit among younger populations [33, 34].
However, our study does not establish whether the burden
among OALWH is higher or lower than that observed among
young PLWH. Quantitative studies are needed to confirm this
comparison. Nonetheless, OALWH may be facing a higher
burden of common mental problems than their younger
counterparts for different reasons. Firstly, many of the
longest surviving OALWH may be significantly impacted by
the legacy of the early years of the epidemic, including multiple
bereavements and “survivor guilt” [35]. Secondly, the higher
burden may also be attributed to the numerous challenges that
OALWH face, e.g., poverty, food insecurity, caregiving
responsibility, double stigma, and the onset of physical
body changes, as evidenced in our study.

Since the beginning of the HIV epidemic, the manifestations of
cognitive and neurological problems have been ubiquitous and
frequently associated with poor treatment outcomes and
impairment of activities of daily living [7]. In our study, the
most frequently reported cognitive problem—memory
difficulty—was commonly associated with stress and shame.
Strikingly, healthcare providers seldom suspected cognitive
impairments among OALWH and screenings were never
done. This observation is similar to what has been reported in
South Africa [32, 36]. Despite the reported memory challenges in
this study, OALWH rarely forgot to take their medications (from
their own self-reports and that of their providers). This finding is
not unique in the HIV literature [37]. It is possible that OALWH
are more organized and experienced and possibly more
motivated after experiencing the initial devastating outcomes
of the HIV pandemic. However, it is still essential to monitor
the cognitive function of these adults to prevent treatment non-
adherence, considering the multiple challenges they face, which
are likely to impact their cognitive function and worsen as they
grow older.

Our findings also noted a section of OALWH at risk of
substance use dependence, especially home-brewed alcohol,
called mnazi. This is not surprising given that the consumption
of mnazi is common among the inhabitants of Kilifi because it
is cheap and often less regulated [38]. The need to address this
problem is even more crucial since it was associated with rising
cases of sexual risk-taking behaviour and poor treatment
outcomes in this cohort.

Psychosocial Challenges
Psychosocial factors are well-known predictors of treatment
adherence, disease progression and quality of life for PLWH
[39]. Findings from our exploratory study suggest that financial
difficulties, loneliness, stigma, and discrimination are prevalent
among OALWH in the study setting and are associated with
mental complaints and physical health problems. Similar findings
have been reported in Western Kenya among OALWH [20].
These findings are not surprising, given the country’s prevailing
situation of older adults. According to Help Age Kenya, the
majority of older people in Kenya, especially those in rural
areas, live in absolute poverty [40]. A recent report, the
National Gender and Equality Commission Report, dubbed
“Whipping Wisdom,” also established that older adults in

Kenya faced various forms of violence, including social stigma,
neglect, abandonment, and hindrance from using and disposal of
property [41].

Implications
Our study highlights opportunities for interventions and further
research. It is important to reiterate that the health challenges
faced by OALWH at the coast of Kenya are often interconnected
and require a cohesive and collaborative response to achieve
maximum benefits. Such interventions should target modifiable
factors such as emotional support and integrate needed social
and community support, e.g., case management services, food
and nutrition support, financial assistance with caregiving
responsibilities, and transportation. Context-specific
interventions to help OALWH develop and nurture their
own coping strategies are also critical in this population.
Patient-centred care and patient self-management principles
(e.g., self-reliance and empowerment) are critical elements in
chronic care and are advocated as universal strategies in
international frameworks of chronic care [42]. Integrated
care models—which focus on the holistic view of the person
by considering both medical and psychosocial needs, e.g.,
comprehensive geriatric assessment, are likely to improve the
patient situation and the treatment outcomes. While OALWH
are the primary target of most of the existing interventions in
this cohort [43–45], research is required on how to build the
capacity of healthcare providers, family members who act as
informal caregivers and friends to provide support and care to
those ageing with HIV. Future research should also examine the
resources and resilience among these individuals to fully
understand the vital role of resilience in empowering
OALWH to enact processes that buffer health from the
identified stressors. Future research is also needed to quantify
the existing burden of physical and mental challenges in this
population in Kilifi and confirm the risk and protective factors
of these challenges. Furthermore, there is an urgent need for
research to pilot and test the applicability and effectiveness of
interventions underlying the determinants of physical and
mental impairments in this setting.

Strengths and Limitations
To our knowledge, this is the first study to richly explore the
health challenges of OALWH on the coast of Kenya and among
the few studies in Kenya. Unlike previous studies, a key strength
of this work is that participants comprised a diverse group of
stakeholders. This ensured that the views were diverse and
contrasted across participant groups. Using a biopsychosocial
model helped us obtain a richer insight into the complexity of the
identified health challenges. However, our findings emanate from
a predominantly rural setting, and circumstances may differ from
those in urban areas. Only OALWHwho were on long-term HIV
treatment were interviewed in this study; thus, their
circumstances may also differ from those who are not in care
or the newly diagnosed. As is the norm for qualitative studies in
general, data collection, analysis, and interpretation are subject to
individual influences and researcher biases; nonetheless, we
countered this effect by maintaining reflexivity and constant
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discussion with the research team to provide rigour and
credibility to the study.

Conclusion
Our findings provide initial insight into the biopsychosocial
challenges confronted by OALWH in a low-literacy Kenyan
setting. The participants’ views indicate that mental
complaints (especially symptoms suggestive of common
mental health conditions and memory difficulties), physical
problems (particularly comorbidities and somatic symptoms)
and psychosocial challenges (especially poverty, stigma, and
discrimination) are of concern among OALWH. Many of the
perceived risk factors for these challenges often overlap across the
biopsychosocial domains. Our study also highlights several
opportunities for interventions and future research to tackle
these issues in the study setting. Future research should
quantify the burden of these challenges, examine the resources
available to these adults, pilot, and test feasible interventions in
this setting, and in doing so, aim to improve the lives of older
adults living with HIV.
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The Relationship Between Social
Capital and Sleep Duration Among
Older Adults in Ghana: A
Cross-Sectional Study
Jonathan Aseye Nutakor1*, Lulin Zhou1*, Ebenezer Larnyo2, Alexander Kwame Gavu3,
Irfan Mir Chohan1, Stephen Addai-Dansoh1 and Debashree Tripura1

1School of Management, Jiangsu University, Zhenjiang, China, 2Center for Black Studies Research, University of California, Santa
Barbara, CA, United States, 3Department of Educational Administration, College of Education, University of Saskatchewan,
Saskatoon, SK, Canada

Objective: This study aims to investigate the connection between social capital and sleep
duration among older adults in Ghana, as limited research has been conducted to explore
this relationship.

Methods: This study utilizedWave 2 data from a sample of Ghanaian older adults from the
World Health Organization Study on Global AGEing and Adult Health (SAGE). Self-
reported data on social capital and sleep duration were compiled. Using ordered
logistic regression, the relationship between social capital and sleep duration was
examined.

Results: Older adults who did not participate in social activities showed the strongest
association with the risk of short sleep (p < 0.05). Our study found that older adults who
sleep for shorter periods tend to report better sleep quality. There was no correlation
between medium and long sleep durations and social capital.

Conclusion: This study underscores the importance of more research to truly understand
the complex connections between older adults’ social participation, sleep, and health. It
also has important implications for the promotion of good sleep in aging populations.

Keywords: older adults, social capital, sleep quality, sleep duration, sub-Saharan Africa

INTRODUCTION

Aging is related to changes in sleep patterns and an increased risk for sleep disorders [1]; therefore,
sleep health among older adults is a growing concern. Research indicates that older adults frequently
suffer from insomnia, sleep apnea, restless leg syndrome, and circadian rhythm abnormalities [2].
These sleep disturbances can have severe health effects, including an increased risk of falls, cognitive
impairment, and a compromised immune system [3, 4]. In addition, chronic medical disorders and
the usage of specific medications might affect sleep in the elderly [5]. It is advised that this group
adhere to a regular sleep schedule, maintain a pleasant sleep environment, participate in physical
exercise, and avoid stimulants such as caffeine and electronic screens before bedtime [6].

Xiao et al. [7] conducted a study in China to investigate the relationship between social capital and
sleep health. Their findings suggest that individuals with higher social capital tend to have better sleep
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health, while those with lower social capital are at a higher risk of
developing sleep disorders. The study highlights the importance
of social connections and support in promoting healthy sleep
habits, particularly in the context of a rapidly changing social
landscape in China. Social capital refers to the resources and
networks that individuals have access to as a result of their
interactions with others, including friends, family, and
community members. Studies have indicated a correlation
between greater levels of social capital and improved sleep
quality and fewer sleep disruptions [8, 9]. This may be
because social ties provide support and a sense of belonging,
which may reduce stress and anxiety and improve feelings of
safety and security. On the other hand, low levels of social capital
have been associated with poor sleep quality, an increase in sleep
disruptions, and an elevated risk for sleep disorders [10, 11]. In
addition, factors such as loneliness, social isolation, and lack of
social support might have a poor effect on sleep health [12]. For
instance, persons who experience feelings of isolation may have
trouble falling or staying asleep owing to stress and anxiety. Those
with strong social ties, on the other hand, may sleep better owing
to heightened sensations of safety and security. According to a
study by Kawachi et al. [13] in the United States, social capital is
associated with self-reported health when socioeconomic status is
taken into account. Overall, the association between social capital
and sleep health outcomes underlines the significance of social
ties and support in supporting healthy sleep [14].

Sleep disorders can lead to physical and mental exhaustion,
disturbed moods, and impaired concentration, which can have a
negative impact on family life, professional activities, and social
interactions [2]. Studies have shown that not getting enough sleep
increases the risk of stroke, heart disease, high blood pressure,
diabetes, obesity, falls, death [15–17] and cancer [18, 19]. Recent
statistics show that 7.7 million older adults in the US are socially
isolated [12].

Despite evidence linking a lack of social support to negative
sleep outcomes [20], the vast majority of prospective studies have
focused on social support in the workplace, and these have either
failed to control for or completely ignored participants’ sleep
duration [20]. No prior study has assessed this connection in an
older Sub-Saharan African population, and few studies on social
capital and sleep duration among the elderly have been conducted
in Anglo-Saxon and Asian populations [21–26]. As a result, the
purpose of this study is to investigate the association between
social capital and sleep duration among older adults in Ghana.
This study employed data from the World Health Organization’s
Study on Global AGEing and Adult Health—wave 2 to investigate
the association that exists between social capital and sleep
duration among older adults in Ghana. To the best of our
knowledge, this is the first study in Ghana and sub-Saharan
Africa to investigate the relationship between social capital and
sleep duration in older adults.

METHODS

For this study, cross-sectional data were taken from the second
wave of the World Health Organization Study on Global

AGEing and Adult Health (SAGE). The SAGE study aimed
to provide a comprehensive picture of the health and wellbeing
of older adults globally and to inform efforts to promote
healthy ageing and address the health needs of older
populations. SAGE was carried out between 2014 and
2015 in six nations that fall within the low-and middle-
income categories (China, Ghana, India, Mexico, Russia, and
South Africa) [27]. We concentrated on the data that was
gathered in Ghana since it was most relevant to the goals of
this study. This data comprises individuals aged 50 and older.
Ghana employed a stratified multi-stage cluster design with a
nationally representative sample of individuals aged 50 and
above. The administrative regions of Ashanti, Brong Ahafo,
Central, Northern, Western, Greater Accra, Volta, Northern,
Upper East, and Upper West as well as the type of residence
(urban/rural) were stratified in the study sample [28]. This
resulted in the formation of twenty different strata.
Consequently, 251 enumeration areas (EA) were used as the
primary sampling units (PSU) [28]. Participants in the
interview were adults over the age of 50 from twenty
households, as well as adults between the ages of 18 and
49 from four households. For those who were unable to
participate in an interview due to health or cognitive issues,
a proxy questionnaire was sent and filled out on their behalf. All
interviewers who took part in the study obtained the necessary
official training. Because the questionnaire was originally
written in English, it was translated into several local
languages to accommodate respondents who were unable to
understand English [29, 30]. This means that the study includes
participants from different ethnic and linguistic backgrounds,
which is a strength of the study. Additionally, translating the
questionnaire into local languages ensures that the questions
are easily understood by all participants, regardless of their
level of education or proficiency in English.

Measures
To assess social capital, three different variables were
constructed. These include social support, social
participation, and trust [31]. The determinants of social
capital were derived from a combination of seventeen
separate questions. To determine whether or not the
respondents had a trusting relationship with the individuals
(friends, neighbors, and family) in their immediate
environment, questions about trust were posed to them.
Participants were asked whether they think that people can
be trusted, whether they have someone they can trust and
confide in, and whether they trust their neighbors,
coworkers, and strangers (Supplementary File). Three of the
five trust-measuring questions included original responses such
as 1) to a very great extent, 2) to a great extent, 3) neither great
nor small, 4) to a small extent, and 5) to a very small extent. To
create a binary “yes” or “no” variable, responses 1, 2, and 3 were
considered as “yes” (indicating trust to some extent) and
responses 4 and 5 as “no” (indicating lack of trust). With the
remaining two questions, original responses were coded as 1)
yes/can be trusted, and 2) no/cannot be too careful. Response
1 was considered as “yes” (indicating that most people can be
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trusted/having someone to trust and confide in) and response
2 as “no” (indicating that one cannot be too careful in dealing
with people/lacking someone to trust and confide in). In
addition, questions on social participation focused on the
participants’ involvement with family, friends, neighbors, and
public gatherings. Participants were asked how frequently they
attended public meetings, clubs, religious services, went out,
worked with other people in their neighborhood, visited friends
in their homes, and engaged with community leaders, friends,
and coworkers in the previous 12 months. Original responses
included 1) never, 2) once or twice a year, 3) once or twice a
month, 4) once or twice a week, and 5) daily. To recode these
responses into a binary “yes” or “no” response, responses 1 and
2 were considered as “no” (indicating infrequent attendance)
and responses 3, 4, and 5 as “yes” (indicating regular
attendance). Concerning the respondents’ access to social
support, the question of whether or not they had persons
with whom they could discuss their emotional needs, issues,
or challenges was posed. Participants were asked how frequently
they lack companionship, feel excluded, and sense isolation
from others. Original responses were divided into four
categories: 1) never, 2) rarely, 3) sometimes, and 4) often. To
recode these responses into a binary “yes” or “no” variable,
responses 1 and 2 were considered as “no” (indicating sufficient
companionship) and responses 3 and 4 as “yes” (indicating a
lack of companionship).

The amount of time spent sleeping by each participant the
night before the research was the primary outcome of this
investigation. During the course of the interview, the
participants were asked the following question: “How many
hours did you sleep last night?” For analysis, we classified the
replies into three categories: fewer than 6 h, 6–8 h, and more than
8 h [28, 32]. Throughout the course of the research, we will refer
to the group that sleeps for less than 6 h as short sleepers, the
group that sleeps for 6–8 h as medium sleepers, and the group
that sleeps for more than 8 h as long sleepers.

The analysis of this study took into account several covariates,
including gender, age, residence, marital status, education level,
household income quintile, chronic diseases (including stroke,
diabetes, hypertension, and depression), lifestyle variables
(including tobacco use, alcohol consumption, and body mass
index), the quality of sleep, activities of daily living (ADL), and
cognitive functioning. These were selected because prior research
has established a connection between them and the amount of
time spent sleeping [28, 33] as well as social capital [34, 35]. For a
total of 21 assets, income quintiles were determined based on
household ownership of durable items, home characteristics, and
access to services (improved water, sanitation, and cooking fuel)
[36]. To create the quintiles, a two-step random effect probit
model was utilized. First, an asset ladder was created based on the
endorsement rates of the various assets. This ladder was then used
to place households on a similar scale, depending on asset
ownership. As a result, a continuous income score is
generated, from which quintiles are formed [36]. Self-reporting
and validated symptom reporting served as the basis for the
chronic condition study data. The interviewers inquired as to
whether or not the respondent had been diagnosed with any of

the following chronic conditions: stroke, diabetes, hypertension,
or depression [29]. Data on alcohol and tobacco use was based on
self-reported responses to questions on whether respondents had
ever consumed alcohol or smoked tobacco. Body mass index
(BMI) was calculated for each participant using their weight (kg)
and height (m), and it was then divided into three categories:
underweight, normal weight, overweight, and obese. Self-
reported sleep quality was measured and classified as a binary
outcome, with good/very good against other (moderate/poor/
very poor). The physical functioning of the respondents was
measured based on their self-reported activities of daily living.
ADL refers to the fundamental personal activities involved in
daily living. These basic self-care routines, which include walking,
eating, dressing, using the restroom, and taking a shower, are
taught to us as children [27]. The overall scores ranged from 0 to
10, with higher ADL scores indicating poorer physical
functioning in older adults. In this study, cognitive function
was evaluated objectively using a variety of cognitive tests
(forward and backward digit spans; immediate and delayed
verbal recall; and verbal fluency). To represent the
respondents’ overall cognitive function, a total cognitive score
was created. Greater values indicated greater functional
cognition [29].

Statistical Methods
In this study, the sample was characterized by the use of
descriptive statistics. We used the following modelling
strategy to construct ordered logistic regression models to
investigate the connection that exists between social capital
and the amount of time spent sleeping. In total, there were
four different models. Trust, social participation, and social
support were components of Model 1. In addition to trust, social
participation, and social support, we adjusted for gender, age,
residence, marital status, education level, and household income
in model 2. In model 3, we made adjustments for tobacco use,
alcohol consumption, and body mass index. Model 4 included
adjustments for stroke, diabetes, hypertension, depression, sleep
quality, ADL, and cognitive functioning. This analysis was
carried out separately for each of the three different time
frames of sleep. For all of the analyses, Stata/SE software
(StataCorp College Station, TX) was utilized. If the value of p
is less than 0.05, then the findings of the study are regarded as
significant.

RESULTS

Table 1 contains the statistics that provide a summary of the data.
The participants in this study are all 50 years old or older, making
the total number of participants in this study 1,063. The total
amount of time spent sleeping, on average, was 8.8 h. The
majority of the respondents were male, making up 56.8% of
the total. In terms of age, around 39.1% of respondents were
under the age of 60, 38.1% were between the ages of 60 and 69,
and 22.7% were beyond the age of 70. In comparison to their
contemporaries who reside in urban areas, older individuals who
live in rural areas made up more than half (55.1%) of those who
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TABLE 1 | Summary statistics of the studied variables (World Health Organization Study on Global AGEing and Adult Health, Ghana, 2014–2015).

Variable N = 1,063
n (%)

Short sleep (22)
n (%)

Medium sleep (144)
n (%)

Long sleep (897)
n (%)

Trust score, mean (SD) 2.13 (0.74) 2.15 (0.99) 2.15 (0.80) 2.13 (0.73)
Social Participation score, mean (SD) 2.71 (0.87) 2.30 (0.96) 2.73 (0.99) 2.72 (0.85)
Social Support score, mean (SD) 1.26 (0.52) 1.08 (0.23) 1.22 (0.52) 1.28 (0.53)
Gender
Male 604 (56.82) 11 (1.82) 79 (13.08) 514 (85.10)
Female 459 (43.18%) 11 (2.40) 65 (14.16) 383 (83.44)

Age
50–59 416 (39.13) 11 (2.64) 65 (15.62) 340 (81.73)
60–69 405 (38.10) 7 (1.73) 54 (13.33) 344 (84.94)
70–79 188 (17.69) 4 (2.13) 21 (11.17) 163 (86.70)
80+ 54 (5.08) 0 (0.00) 4 (7.41) 50 (92.59)

Residence
Urban 477 (44.87) 13 (2.73) 80 (16.77) 384 (80.50)
Rural 586 (55.13) 9 (1.54) 64 (10.92) 513 (87.54)

Marital status
Never married 30 (2.82) 0 (0.00) 6 (20.00) 24 (80.00)
Currently married 654 (61.52) 10 (1.53) 93 (14.22) 551 (84.25)
Cohabiting 10 (0.94) 1 (10.00) 1 (10.00) 8 (80.00)
Separated/Divorced 160 (15.05) 5 (3.12) 19 (11.88) 136 (85.00)
Widowed 209 (19.66) 6 (2.87) 25 (11.96) 178 (85.17)

Education
Less than primary school 275 (25.87) 5 (1.82) 46 (16.73) 224 (81.45)
Primary school 206 (19.38) 6 (2.91) 25 (12.14) 175 (84.95)
Secondary school 255 (23.99) 5 (1.96) 23 (9.02) 227 (89.02)
High school 233 (23.99) 5 (1.96) 40 (15.69) 210 (82.35)
College/University/Postgraduate degree 72 (6.77) 1 (1.39) 10 (13.89) 61 (84.72)

Household income
Lowest 389 (36.59) 11 (2.83) 53 (13.62) 325 (83.55)
2 86 (8.09) 2 (2.33) 8 (9.30) 76 (88.37)
3 162 (15.24) 3 (1.85) 22 (13.58) 137 (84.57)
4 228 (21.45) 3 (1.32) 32 (14.04) 193 (84.65)
Highest 198 (18.63) 3 (1.52) 29 (14.65) 166 (83.84)

Stroke
Yes 20 (1.88) 0 (0.00) 3 (15.00) 17 (85.00)
No 1,043 (98.12) 22 (2.11) 141 (13.52) 880 (84.37)

Diabetes
Yes 47 (4.42) 1 (2.13) 10 (21.28) 36 (76.60)
No 1,016 (95.58) 21 (2.07) 134 (13.19) 861 (84.74)

Hypertension
Yes 170 (15.99) 5 (2.94) 37 (21.76) 128 (75.29)
No 893 (84.01) 17 (1.90) 107 (11.98) 769 (86.11)

Depression
Yes 9 (0.85) 0 (0.00) 3 (33.33) 6 (66.67)
No 1,054 (99.15) 22 (2.09) 141 (13.38) 891 (84.54)

Tobacco
Yes 89 (8.37) 2 (2.25) 16 (17.98) 71 (79.78)
No 974 (91.63) 20 (2.05) 128 (13.14) 826 (84.80)

Alcohol
Yes 426 (40.08) 12 (2.82) 59 (13.85) 355 (83.33)
No 637 (59.92) 10 (1.57) 85 (13.34) 542 (85.09)

BMI
Underweight 128 (12.04) 3 (2.34) 12 (9.38) 113 (88.28)
Normal weight 566 (53.25) 11 (1.94) 63 (11.13) 492 (86.93)
Overweight 223 (20.98) 2 (0.90) 39 (17.49) 182 (81.61)
Obese 146 (13.73) 6 (4.11) 30 (20.55) 110 (75.34)

Sleep quality
Good/Very good 919 (86.45) 10 (1.09) 100 (10.88) 809 (88.03)
Other (moderate, poor, very poor) 144 (13.55) 12 (8.33) 44 (30.56) 88 (61.11)

ADL score, mean (SD) 1.14 (0.37) 1.12 (0.38) 1.09 (0.28) 1.15 (0.38)
Cognitive functioning score, mean (SD) 4.60 (1.19) 4.55 (1.13) 4.63 (1.20) 4.60 (1.19)
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TABLE 2 | Ordered logistic regression analysis of the relationship between social capital and sleep duration (World Health Organization Study on Global AGEing and Adult
Health, Ghana, 2014–2015).

Model 1 Coef. [95% CI] Model 2 Coef. [95% CI] Model 3 Coef. [95% CI] Model 4 Coef. [95% CI]

Short sleep
Trust 0.006 [−5.26–0.539] −0.124 [−0.679–0.431] −0.159 [−0.720–0.402] −0.193 [−0.766–0.379]
Social participation −0.629 [−1.149 to −0.108] ** −0.632 [−1.159 to −0.104] ** −0.595 [−1.119 to −0.072]* −0.412 [−0.981 to −0.155] *
Social Support −1.436 [−3.115–0.242] −1.388 [−3.079–0.303] −1.339 [−3.018–0.338] −1.473 [−3.182–0.236]
Gender −0.474 [−1.515–0.567] −0.250 [−1.392–0.891] −0.212 [−1.442–1.017]
Age −0.517 [−1.099–0.063] −0.491 [−1.074–0.092] −0.366 [−0.988–0.255]
Residence −0.519 [−1.435–0.396] −0.573 [−1.527–0.381] −0.587 [−1.572–0.396]
Marital status 0.332 [−0.040–0.705] 0.308 [−0.06–0.681] 0.264 [−0.117–0.647]
Education −0.012 [−0.373–0.349] −0.010 [−0.371–0.351] 0.020 [−0.360–0.401]
Household income −0.170 [−0.461–0.120] −0.166 [−0.458–0.125] −0.102 [−0.408–0.203]
Tobacco intake 0.096 [−1.47–1.664] 0.242 [−1.366–1.852]
Alcohol intake −0.629 [−1.562–0.304] −0.587 [−1.569–0.395]
BMI 0.001 [−0.536–0.537] 0.117 [−0.441–0.677]
Stroke 13.306 [−24.891–24.5]
Diabetes 0.661 [−1.539–2.863]
Hypertension −0.331 [−1.508–0.846]
Depression 13.349 [−36.546–36.24
Sleep quality 2.019 [1.101–2.937] ***
ADL 0.025 [−1.267–1.318]
Cognition −55.787 [−88.723–87.151]

Medium sleep
Trust 0.054 [−0.183–0.291] 0.044 [−0.200–0.288] −0.010 [−0.259–0.238] −0.090 [−0.350–0.169]
Social participation 0.022 [−0.182–0.226] −0.002 [−0.211–0.206] −0.005 [−0.214–0.202] 0.061 [−0.160–0.284]
Social Support −0.239 [−0.610–0.131] −0.226 [−0.603–0.149] −0.191 [−0.568–0.185] −0.217 [−0.613–0.178]
Gender 0.011 [−0.408–0.430] −0.045 [−0.508–0.417] −0.131 [−0.619–0.355]
Age −0.184 [−0.410–0.042] −0.163 [−0.392–0.065] −0.114 [−0.361–0.132]
Residence −0.552 [−0.921 to −0.183] ** −0.426 [−0.810 to −0.041] * −0.465 [−0.868 to −0.063] *
Marital status −0.098 [−0.254–0.062] −0.100 [−0.262–0.061] −0.149 [−0.320–0.022]
Education −0.102 [−0.254–0.049] −0.108 [−0.260–0.043] −0.107 [−0.267–0.053]
Household income 0.042 [−0.074–0.158] 0.043 [−0.073–0.160] 0.060 [−0.061–0.182]
Tobacco intake −0.510 [−1.130–0.108] −0.366 [−1.015–0.282]
Alcohol intake −0.080 [−0.471–0.310] 0.037 [−0.371–0.447]
BMI 0.307 [0.083–0.532] ** 0.305 [0.066–0.544] **
Stroke 0.033 [−1.366–1.433]
Diabetes −0.016 [−0.824–0.790]
Hypertension −0.594 [−1.087 to −0.102] **
Depression −1.321 [−2.833–0.191]
Sleep quality 1.466 [1.017–1.916] ***
ADL −0.770 [−1.471 to −0.069] *
Cognition −0.070 [−0.242–0.101]

Long sleep
Trust 0.044 [−0.178–0.267] 0.014 [−0.214–0.244] −0.038 [−0.272–0.194] −0.125 [−0.372–0.122]
Social participation −0.072 [−0.266–0.121] 0.334 [−0.296–0.100] −0.096 [−0.294–0.101] −0.010 [−0.224–0.202]
Social Support −0.357 [−0.723–0.008] −0.341 [−0.711–0.029] −0.305 [−0.675–0.064] −0.365 [−0.756–0.025]
Gender −0.062 [−0.460–0.336] −0.080 [−0.519–0.358] −0.170 [−0.638–0.297]
Age −0.238 [−0.453 to −0.023] * −0.217 [−0.434 to −0.001] * −0.166 [−0.403–0.070]
Residence −0.580 [−0.929 to −0.231] *** −0.474 [−0.838 to −0.110]** −0.527 [−0.913 to −0.140] **
Marital status −0.033 [−0.183–0.116] −0.038 [−0.189–0.113] −0.087 [−0.249–0.073]
Education −0.090 [−0.233–0.052] −0.095 [−0.238–0.048] −0.095 [−0.249–0.057]
Household income 0.011 [−0.098–0.121] 0.013 [−0.096–0.123] 0.038 [−0.078–0.155]
Tobacco intake −0.451 [−1.042–0.139] −0.302 [−0.932–0.327]
Alcohol intake −0.181 [−0.549–0.186] −0.061 [−0.451–0.328]
BMI 0.278 [0.066–0.490] ** 0.293 [0.063–0.522] **
Stroke 0.245 [−1.162–1.653]
Diabetes 0.055 [−0.740–0.851]
Hypertension −0.618 [−1.094 to −0.141] **
Depression −1.109 [−2.634–0.415]
Sleep quality 1.726 [1.296–2.156] ***
ADL −0.687 [−1.326 to −0.048] *
Cognition −0.069 [−0.233–0.094]

The findings of the model are shown as Beta coefficients, 95% confidence intervals (CIs), and the p-value.
*p < 0.05; **p < 0.01; ***p < 0.001.
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responded to the survey. It was found that older adults who were
currently married made up the majority (61.5%), followed by
those who were widowed (19.6%), separated or divorced (15.1%),
never married (2.8%), and cohabiting (0.9%). It is interesting to
note that the majority of the respondents (25.8%) had not
completed any schooling beyond primary school, as opposed
to the minority (6.7%) who had completed college, university, or
postgraduate study. The majority of respondents, approximately
36.5% of the total, belonged to the lowest income quintile, while
18.6% belonged to the highest income quintile. In terms of
chronic diseases, those individuals who reported having
experienced or been diagnosed with any of the following
conditions were in the minority: depression (0.8%), diabetes
(4.4%), hypertension (15.9%), and stroke (1.8%). In addition
to this, the respondent’s lifestyles were evaluated based on
their consumption of tobacco and alcohol. Alcohol and
cigarettes were never used by more than half of the
respondents (59.9% and 91.6%, respectively). Nine hundred
and nineteen of the respondents, or 86.4%, assessed the
quality of their sleep as either good or very good.

The majority of respondents (84.3%) reported getting
lengthy amounts of sleep, followed by those who said they
got medium amounts of sleep (13.5%), and then those who said
they got short amounts of sleep (2.1%). Respondents who were
male, between the ages of 60 and 69, lived in rural areas, were
currently married, had completed secondary education, were
in the lowest income quintile, had normal weight, and reported
having good quality sleep were among those who reported
having a lengthy sleep. A similar pattern was observed among
those who did not have a history of stroke, diabetes,
hypertension, or depression, as well as among individuals
who had never used tobacco or alcohol.

The findings of an ordered logistic regression are shown in
Table 2, which investigates the relationship between social
capital and sleep duration. There was a consistent finding
across all models of a negative and statistically significant
link between social participation and short sleep duration.
The results of the medium and long sleep duration analysis
did not show this pattern. After adjusting for all factors inModel
4, there was a positive correlation between sleep quality and long
sleep duration among older adults. Our study found no
correlation between social capital measures and medium
sleep duration. On the other hand, there were significant
connections found between the medium amount of time
spent sleeping and one’s location of residence, body mass
index, hypertension, sleep quality, and ADL. The results for
long sleep duration were the same as those for medium sleep:
there was no significant connection between these two variables
and any of the measures of social capital. Similar to medium
sleep duration, there was a statistically significant connection
between having a long sleep duration and one’s location of

residence, body mass index, hypertension, quality of sleep,
and ADL.

DISCUSSION

In this study, we found that only social participation, as one of
the measures of social capital, has a significant negative impact
on short sleep duration among older adults. What this suggests
is that worse social participation was cross-sectionally
associated with an increased risk of short sleep, regardless of
other relevant sociodemographic and behavioral covariates. In
addition, older adults who do not participate in social activities
showed the strongest association with the risk of short sleep. On
the other hand, no significant associations between measures of
social capital and medium and long sleep durations were
observed.

Multiple factors may contribute to the relationship between
low social participation and a greater risk of short sleep among
older adults; a) loneliness: older adults with minimal social
engagement may feel loneliness and depression, which may
disrupt their sleep; b) boredom: older adults who do not
participate in many social activities may suffer boredom and
a lack of stimulation during the day, making it harder for them
to fall asleep at night; c) inactivity: older adults with little social
engagement are likely to be less physically active, which can also
affect the quality of their sleep; d) chronic health issues:
inadequate social involvement can increase the prevalence of
chronic health disorders in older adults, such as arthritis or
heart disease, and these illnesses can also impair sleep quality
and length; e) Medication: older adults with minimal social
engagement may be more prone to use sleep-inducing
medication, which can have adverse side effects and become
habit-forming over time.

Our findings significantly contribute to the growing body of
research linking social participation with aging. Sleep
deprivation is now widely recognized as a behavioral risk
factor for healthy aging by epidemiologists [37–39]. Social
participation, especially religious interaction, has been shown
to reduce mortality and illness among the elderly in several
studies [37–39]. Nevertheless, the processes through which
social participation reduces illness or death are not fully
known. Considering the correlation between quality sleep
and longevity in later life, it’s reasonable to assume that
social participation has an impact on health outcomes in
older adults.

Few studies have examined the prospective relationship
between measures of social capital and sleep duration in
older adults [21–26], even though the fact that sleep
problems are more common in the elderly than in younger
adults [40], and that both short and long sleep in the elderly is

Model 1: Trust + Social Participation + Social Support.
Model 2: Trust + Social Participation + Social Support + Gender + Age + Residence + Marital status + Education + Household income.
Model 3: Trust + Social Participation + Social Support + Gender + Age + Residence + Marital status + Education + Household income + Tobacco intake + Alcohol intake + BMI.
Model 4: Trust + Social Participation + Social Support + Gender + Age + Residence + Marital status + Education + Household income + Tobacco intake + Alcohol intake + BMI + Stroke +
Diabetes + Hypertension + Depression + Sleep quality + ADL + Cognitive function.
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associated with worse cognitive performance [41, 42], as well as
increased likelihood of depression [43], falls [3], and
impairment [4]. These findings cannot be directly compared
to ours because they assessed different social connections and
employed other measures of sleep duration, but they similarly
established a significant effect of social capital on sleep
outcomes. Similar to our study, in a sample of 1,417 older
adults in Singapore, those with a poor social network had an
elevated risk of sleeplessness [25]. In addition, two more studies
[23] established that an increase in social participation was not
related to better actigraphic measures of sleep quality and
duration.

The study also observed a significant positive association
between sleep quality and short sleep. A significant positive
relationship between sleep quality and short sleep duration
shows that those who sleep for shorter durations tend to
report higher sleep quality. However, this association is likely
to be complicated and can be affected by a variety of variables,
including age, lifestyle, and health state. Although some people
may be able to function effectively on less sleep, the majority of
experts recommend 7–9 h of sleep every night for optimal health
[44]. Chronic short sleep duration has been linked to adverse
health effects, such as cardiovascular disease, obesity, and
depression [45]. The optimal amount of sleep varies between
individuals and may be impacted by age and health behaviors.
People who obtain sufficient sleep report better sleep quality than
those who do not.

Long sleep was shown to have a significant negative
correlation with age. The cause of the significant negative
correlation between age and long sleep duration is unclear,
and there are some possible explanations. It is generally seen
that older adults sleep less than younger individuals, which
may indicate a negative correlation between age and sleep
duration [46]. Changes in sleep patterns and demands, medical
disorders, and lifestyle variables such as retirement, caregiving
obligations, and increased daytime activities can all contribute
to alterations in sleep patterns [47]. It is crucial to highlight
that correlations do not always imply causality and further
study is needed to determine the underlying processes driving
this link.

Place of residence, hypertension, and activities of daily living
were significantly and negatively correlated with medium and
long sleep durations. Individuals with difficulty doing everyday
tasks or who suffer from hypertension may choose to sleep for
shorter durations [48]. Additionally, BMI had a negative
correlation with medium and long sleep durations, as
individuals with higher BMI may suffer from sleep apnea or
other sleep-related respiratory issues [49]. Sleep apnea can lead to
several nighttime awakenings, necessitating additional sleep to
feel refreshed during the day.

Understanding how people from different backgrounds
approach and experience social capital is essential for
understanding the association between social contacts and
health outcomes [50–52]. According to the Social-Ecological
Model of Sleep Health [12, 53], social-contextual elements that
underlie health in general and sleep health, in particular, are
the root cause of sleep problems. This work investigates

various aspects of social capital and the connection between
those aspects and the amount of time spent sleeping by older
adults.

A potential policy implication of the relationship between low
social participation and a high risk of short sleep duration among
older adults in Ghana may be addressed through community-
building efforts and programs. This may involve collaborating
with local groups and community leaders to provide activities,
events, and opportunities for older individuals to engage with one
another. Additionally, providing older adults with access to
healthcare services, promoting good sleep habits, and
educating healthcare practitioners and policymakers on the
importance of addressing sleep health may help reduce the
risk of short sleep duration and enhance their health and
wellbeing.

Utilizing a nationally representative sample of older adults is a
strength of this study because it allows for the results to be
generalized to the larger population of older adults in the country.
This increases the external validity and generalizability of the
study’s findings and reduces the potential for selection bias. The
use of self-reported sleep quality and sleep duration, which may
be impacted by recollection and social desirability biases, is a
limitation of our study. Due to their low cost and ease of use, self-
reported measures of sleep are often used in large prospective
studies. Although objective measures of sleep duration are more
reliable, self-reported data are the only way to obtain information
on an individual’s assessment of sleep quality. In addition, the
translation of the questionnaire from English to other local
languages may introduce concerns about reliability.

Conclusion
In line with the findings of this study, previous research has
consistently demonstrated that older adults who engage in fewer
social activities and have limited social connections are more
prone to experiencing sleep-related difficulties, such as trouble
initiating sleep, maintaining sleep, and early morning
awakening. Several factors may contribute to this association,
including heightened stress and anxiety levels, reduced physical
activity, and disruptions in circadian rhythms. Consequently, it
can be concluded that promoting social interaction and
reducing social isolation among older adults may have a
positive impact on their sleep quality. Implementing
interventions such as community programs, enhancing
healthcare accessibility, fostering robust social support
networks, and encouraging healthy sleep habits are potential
strategies to address the correlation between older adults’
limited social participation and short sleep duration.
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Among Older People in Cameroon
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Objectives: To investigate the relationship between the Short Physical Performance
Battery (SPPB) and the Study of Osteoporotic Fractures (SOF) index.

Methods:We present data from a cross-sectional survey conducted in Cameroon. Frailty
was defined as an SOF index > 0. The sensitivity and specificity of the SPPB were
investigated. Principal component analysis (PCA) was performed to assess the
contribution of each subtest of the SPPB to the relationship with the SOF.

Results: Among 403 people included (49.6% women), average age of 67.1 (±6.2) years,
35.7% were frail according to the SOF. After determining the best SPPB threshold for
diagnosing frailty (threshold = 9, Se = 88.9%, Sp = 74.9%), 47.9% were frail according to
the SPPB. The first dimension of PCA explained 55.8% of the variability in the data. Among
the subtests of the SPPB, the chair stand test item was the component most associated
with the SOF index.

Conclusion:Despite the overlap between the SOF and the SPPB, our results suggest that
a negative result on the five chair-stands test alone would be sufficient to suspect physical
frailty.

Keywords: frailty, Africa, elderly, epidemiology, Cameroon

INTRODUCTION

Frailty is a geriatric condition characterized by an increased vulnerability to external stressors [1].
This state increases risk of occurrence of adverse health conditions, such as falls, disability,
dependence, nursing home admission, hospitalization, and death [2]. Many measurement tools
have been developed since the 1990 to assess or measure frailty in older adults. Some of them are used
in population-based studies as screening tools, while others are more suitable and effective for the
screening and/or diagnosis of frailty in the clinical setting [1]. Several operational definitions of
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frailty exist [1, 3, 4]. The Study of Osteoporotic Fractures SOF
index [5] is one of the most promising instruments for the
assessment of frailty across healthcare settings, including
among community-dwellers [6]. The SOF index is associated
with adverse health events [6, 7]. It is easy and quick (less than
5 min) to perform, and is useful both for screening purposes in
population-based studies, and for the diagnosis of frailty in the
clinical setting [1]. The SOF essentially captures the physical
dimension of frailty.

The Short Physical Performance Battery (SPPB) first described
in 1994 [8] is a widely used test for measuring functional status
and physical performance [8–12], particularly lower limb
function. It is a composite comprising three sub-tests, namely,
the balance test, the gait speed test and the chair stand test. As
with the SOF index, low SPPB scores are predictive of various
health events, including falls, limitations in the activities of daily
living, disability, admission and readmission to hospital [13]. A
recent review reported an association between lower SPPB scores
and higher mortality risk [12]. The SPPB is also used in the
assessment of sarcopenia, especially in the community context
[14–16].

In Africa, few studies have used the SPPB to assess physical
frailty, even though it is now well established that physical frailty
is a geriatric syndrome whose main cause is sarcopenia, a
pathology linked to loss of muscle mass and strength [11,
17–20]. To the best of our knowledge, no study in Africa has
evaluated the SPPB compared to the SOF. Despite the likely risk
of overlap, we feel it is important to determine the relationship
between SPPB and SOF, and to identify which component of
SPPB is most associated with frailty (as assessed by the SOF) in
clinical practice among persons aged over 55 years in Cameroon.
Considering that the component of the SPPB contribute to the
total score of the SPPB, each component probably has a different
weight, especially in clinical practice. Determining the
contribution of each component could help clinicians to better
identify the frailty syndrome. Similarly, a component with a high
weighting could also be leveraged to improve knowledge among
patients and their families, in order to propose pre-diagnosis
at home.

The aim of this study was to explore the relationship between
the SOF index and the SPPB (accuracy diagnostic of SPPB) as a
screening tool for physical frailty in a population of older people
from sub-Saharan Africa (SSA), and secondly, to identify which
component of the SPPB is most associated with the SOF index.

METHODS

Between 1st January and 31st May 2019, a cross-sectional study
was conducted among the general population in the city of
Douala in Cameroon. Any person aged 55 years and over who
was a member of a mutual health insurance company (MUPAC),
able to stand up without support, and able to walk 4 m was
eligible. Participants with severe health problems, including
neurological disorders and blindness were excluded. The
details of the survey procedures have previously been
described elsewhere [16].

Assessment of SPPB
The SPPB is a battery comprising three tests, each scored from
0 to 4 [8]. The first is the gait speed test, which assesses the time
taken to walk 4 m. The second is the chair stand test, in which the
participant is asked to perform five chair-stands as quickly as
possible, without using the arms, and the time taken to do the five
chair-stands is recorded. The last component of the SPPB is the
balance test, in which the participant’s ability to stand with their
feet in each of three positions (side-by-side stand, semi-tandem
stand and tandem stand) is assessed. Each position must be
maintained for at least 10 s. The less time required, the better
the physical performance. The overall score (SPPB) also follows
the same interpretation rule.

Assessment of Frailty Status: The SOF Index
Frailty status was assessed using the SOF index [21], which
comprises three items, each scored from 0 to 3. The first is
self-reported involuntary weight loss—the participant meets the
criterion for weight loss if they lost >5% of their body weight in
last 2–3 years without intent to lose weight. The second item is a
chair stand test, which assess the participant’s ability to get up
from a chair 5 times without using their arms. The participant
meets the chair-stand criterion is they fail to get up successfully all
5 times. The third items is reduced energy level, corresponding to
a participant who replies “No” to the question “Do you feel full of
energy?”. Higher SOF scores correspond to greater frailty. For the
purposes of this study, participants with an SOF index ≥1 were
considered frail.

This study was approved by the Ethics Committee of the
Université des Montagnes (Bangangté-Cameroon) under the
number N°2019/049/UdM/CIE. Written informed consent was
obtained from all participants before inclusion in the study.

The full procedures for performing and scoring the SPPB
and SOF index are given in the Supplementary Files S1, S2.
All participants performed both tests. However, the SPPB and
the SOF index were performed at a distance (2 days) from
each other in order to avoid bias in the results due to test
repetition.

Statistical Analysis
Descriptive analysis of the socio-demographic and clinical
characteristics of the study population was performed.
Quantitative data are presented as medians and interquartiles
and categorical variables are presented as number and percentage.
To explore the relationship between the SPPB and the SOF index,
several analyses were conducted. First, we calculated the
correlation coefficient between the SOF index and the SPPB,
and between the SOF index and each sub-test of the SPPB.
Second, to plot a Receiver Operating Characteristic (ROC)
curve between the SPPB and the SOF index, several different
thresholds of the SPPB were tested. For each threshold tested, the
rate of true and false positives in relation to the SOF index was
recorded. The area under the ROC curve was estimated (AUC).
Third, based on the most discriminant threshold of the SPPB, we
calculated the Kappa coefficient for agreement between the SPPB
and the SOF (both considered as categorical variables) with the
associated confidence interval. The Landis and Koch
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classification [22] was used to characterize agreement as poor,
slight, fair, moderate, substantial or almost perfect.

Principal component analysis (PCA) was performed between
the subtests of the SPPB and the SOF. Active variables used to
perform PCA were: balance test, gait speed test, chair stand test
and SOF frailty index. The overall SPPB score, age and sex were
used as supplementary observations. PCA was performed after
data were centered or normalized. A study of the variables and
individuals was carried out after PCA had been performed.
p-values < 0.05 were considered statistically significant. All
analyses were performed using the software R version 4.0.3.

RESULTS

Study Population Characteristics
The median age of the study population was 67 years, and 49.6%
were female. The median score of the different subtests of the
SPPB was 3, while the median total SPPB score was 10.0 (8.0,
11.0). The median SOF score was 0.0 (0.0, 1.0) and 144 (35.7%)
participants had a score ≥ 1, and were considered to have physical
frailty. The other socio-demographic and clinical characteristics
of our population are presented in Supplementary Table S1.

Relationship Between SPPB and SOF
Correlation Between the Two Methods
The Spearman correlation coefficients for the correlations between
the SPPB, its subtests, and the SOF index are presented in Table 1.
The SOF and SPPB were strongly negatively correlated (r = −0.68).
The three components of the SPPB were significantly negatively
correlated with the SOF index, but of these three components, only
the correlation between the SOF index and the chair stand test (−0.67)
was as strong as the correlation between the SOF and the SPPB.

ROC Curve and AUC
Different thresholds for the SPPB were tested, and the resulting
ROC curve for the relation between the SPPB and SOF is shown
in Figure 1. A selection of thresholds with their associated
diagnostic performance is presented in Supplementary Table
S2. An SPPB score of 9 was the cut-off that best discriminated
impaired from non-impaired participants (Youden index = 0.64).
The area under the ROC curve (AUC) was 0.82.

Agreement Between the Two Methods
To calculate the agreement between the SPPB and the SOF index,
the threshold of 9 was used, as per the previous analysis; 193
(47.9%) participants had an SPPB score ≤ 9. Table 2 shows the
distribution of patients according to each of the two assessment
methods (SPPB and SOF). The Kappa coefficient was 0.60 [95%
CI: 0.52–0.67], p < 0.001, corresponding to moderate agreement
between the SPPB and the SOF for frailty screening.

Principal Component Analysis (PCA)
Description of the Dimensions
Supplementary Figure S1 shows the different dimensions
derived from the PCA and the percentage of inertia. The first
two dimensions explained 77% of the total variability, i.e., 77% of
the information in the data was summarized by the first plane of

TABLE 1 | Correlation between the study of osteoporotic fractures index and the
subtests of the short physical performance battery, Douala, Cameroon. 2019.

Variables Spearman’s correlation coefficient p-value

Total SPPB −0.68 <0.001
Balance test −0.33 <0.001
Gait speed test −0.39 <0.001
Chair stand test −0.67 <0.001

SPPB, short physical performance battery.

FIGURE 1 | Receiver operating characteristic curve for the short physical performance battery and the study of osteoporotic fractures index, Douala, Cameroon.
2019.
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the PCA. Note that a plane is made up of two consecutive
dimensions. Thus, dimension 1 and dimension 2 form the first
plane, while dimension 3 and 4 form the second plane, and so on.

Study of Variables
All variables were associated with dimension 1. The correlation
coefficient was greater than |0.5| for all, except age
(correlation = −0.248) (Supplementary Table S3). From
Supplementary Table S3 and Figure 2, it can be seen that the
subtests of the SPPB, as well as the overall SPPB score were
positively correlated with the first dimension, while the SOF
index was negatively correlated with this dimension. From
Figure 2, it can be seen that the SOF index, the balance test,
the chair stand test and the SPPB are well represented by the PCA
in the first plane, unlike age, which is not well represented.

Second plane (dimensions 3 and 4): Gait speed was the best
represented variable on the second plane, mainly by the third
dimension (Supplementary Figure S2), with which it was
positively correlated (correlation coefficient = 0.71).

Quality of Projection of Variables in the Plane. Apart from age,
all variables were well represented in the first plane. Table 3
shows the quality of representation (Cos2) of each variable on the
first two dimensions and therefore in the foreground. The balance
test is the best represented variable in the main PCA plane, in
particular by the second dimension. The chair stand test, the
overall SOF index and the SPPB were mostly represented by the
main dimension of the PCA.

Contribution of the Variables to the First and Second Main
Dimensions. The main contributor to the creation of dimension

1 was the SOF, although its contribution was not very large (ctr =
34.018), followed by the chair stand test (ctr = 30.382). The
contributions of the other variables to the creation of the different
PCA dimensions are presented in Table 3.

Qualitative Variable: Sex. About 6.7% (correlation ratio R2 =
0.067) of the variability of the coordinates of individuals on the
first dimension was explained by the variable “sex”. The barycenter
ofmen is located on the right of the graph, while that of women is on
the left (Figure 3). In other words, compared to women, men more
often had a higher score on the SPPB and its components.
Supplementary Table S4 presents the quality of presentation of
eachmodality of the sex variable, as well as the associated v.tests. The
v.test values indicate that on dimension 1, the coordinates of the sex
category are significantly different from zero.

Study of Individuals
The SPPB, gait speed test, balance test and chair stand test
variables were all positively related to dimension 1. Individuals
on the right side of the graph had high values for these tests, while
individuals on the left had lower scores. Conversely, individuals
on the left of the graph had a high SOF index while those on the
right had a lower SOF score (Figure 3).

Dimension 2 was highly correlated with the balance test (r =
0.82). Individuals on the upper part of the graph had higher
scores on the balance test while those on the lower part of the
graph had lower scores on this test (Figure 3).

Supplementary Figure S3 displays the individuals graph,
showing a selection of individuals whose representation quality
is > 0.8. The qualitative variable “sex” is also represented by the
barycenters for each sex (male/female). Figure 3 shows the graph of
individuals with ellipses. Individuals are colored by sex. The ellipse
for men is shifted slightly to the right compared to that of women,
which supports the fact that men often had a higher overall score on
the SPPB than women, and conversely a lower SOF score than
women. This slight difference between women and men is only
significant on dimension 1 of the PCA due to the value of the v.test.

DISCUSSION

Prevalence of Frailty and the Value of the
SOF Index as a Screening Tool
According to WHO and the World Bank, despite being on an
upward trend, life expectancy in Cameroon was only 58 years

FIGURE 2 | Representation of variables in the first plane by principal
component analysis, Douala, Cameroon. 2019.

TABLE 2 | Agreement between classification on the short physical performance
battery (using a cut-off = 9) and the study of osteoporotic fractures index,
Douala, Cameroon. 2019.

SOF Total

Frail Robust

SPPB Frail 128 65 193
Robust 16 194 210
Total 144 259 406

SOF, study of osteoporotic fractures index; SPPB, short physical performance battery.
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at birth in 2019 [23, 24]. This low value justifies why in
Cameroon, as in other SSA countries, people are considered
to be “old” relatively earlier than their Caucasian counterparts.
The median age (67 years) found in our sample is therefore not
exceptional in this part of the world and could be
representative of older people in Cameroon. The prevalence
of physical frailty assessed using the SOF index (35.7%),
despite our selection criteria, could be an argument in favor
of this representativeness. The SOF index is a validated tool in
the assessment of physical frailty and is widely used in the
literature in many fields of application [6, 25–27]. One
diagnostic study reported that the SOF index was of good
value for diagnosing frailty (specificity = 99.5%); it is

therefore more valuable as a diagnostic tool than as a
screening tool [28].

The Relationship Between SOF Index and
SPPB
The best SPPB cut-off for assessing frailty in this populationwas nine
points. Indeed, this cut-off had the best Youden index (0.64), and an
AUC of 0.82, for sensitivity and specificity of 88.9% and 74.9%,
respectively. Our results are in agreement with several studies that
have used a cut-off of 9 in the SPPB to differentiate frail from robust
people [18, 29, 30]. However, other cut-off values can be found
depending on purpose of performing the SPPB. For example, one

TABLE 3 | Quality of projection and contribution of the variables to the construction of the first plane, Douala, Cameroun. 2019.

Variables Cos2 Contribution

Active variables

Dimension 1 Dimension 2 1st plane Dimension 1 Dimension 2
Balance test 0.306 0.677 0.983 13.649 80.707
Gait speed test 0.492 0.008 0.5 21.951 0.993
Chair stand test 0.681 0.146 0.827 30.382 17.402
SOF 0.762 0.008 0.77 34.018 0.898

Supplementary variables

SPPB 0.932 0.002 0.934
Age 0.062 0.004 0.066

SOF, study of osteoporotic fractures index; SPPB, short physical performance battery.

FIGURE 3 | Graph of individuals grouped by sex, Douala, Cameroon. 2019.
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study reported that an SPPB score ≤8 was the best cut-off when the
objective was to determine frailty, while the optimal threshold
was ≤10 when the objective was to determine onset of the frailty
process (pre-frailty) [20]. Another recent study found that using a
threshold of≤7, sensitivity and specificity were very similar (0.80 and
0.83, respectively) [17]. One of the common reasons for these
differences in results could be the wide variability of reference
tests in the diagnosis of frailty. Indeed, in this study, frailty was
determined using the Cardiovascular Health Study (CHS)
phenotype (phenotype model), 26- and 34-item frailty index
(deficit accumulation model) [17]. Their survey was conducted in
a general population (like ours) and the gender distribution was
similar (54.8% were female in their study) [17]. Conversely, the
higher age (76 ± 6.8 years) in their population could explain the
discrepancies between our two populations.

In addition to the reference test, the difference between our
results and other reports in the literature may be due to other
factors such as socio-economic level. For example, in a
multicenter diagnostic study evaluating the physical
performance of the SPPB (with a threshold of 9) in the
diagnosis of frailty using the Fried phenotype (i.e., weight loss,
exhaustion, weakness, mobility limitation and low physical
activity) as a reference, the SPPB had better diagnostic
performance (Se = 92%, Sp = 80%) in a population in Canada
and worse diagnostic performance (Se = 81%, Sp = 52%) in a
population in Brazil [18]. The authors underlined that the SPPB
discriminated frailty better among older people with a higher
socio-economic level.

The correlations found between the SPPB (and its subtests)
and the SOF index remain mathematical and require careful
interpretation. A measure of agreement using the Kappa index is
more clinically relevant. The agreement between the SPPB and
the SOF index was moderate (according to the Landis and Koch
classification) and significant for a threshold ≤9 on the SPPB. The
ability of the SPPB to classify participants as frail or robust is
therefore not a matter of chance. To the best of our knowledge,
few studies in the literature have explored the agreement between
the SPPB and diagnostic tools for frailty. Our study therefore
provides the first results of this agreement in a population
from SSA.

The majority of studies that have assessed the relevance of
using the SPPB in frailty have been diagnostic accuracy studies,
limited to the assessment of the diagnostic performance of the
SPPB [17–20, 31]. By using PCA, our study not only enables us to
explore this relationship from another point of view, but also
provides additional insights. Although the total SPPB score was
not an active variable in the PCA, the first dimension of the PCA
appeared to be the SPPB, with a very strong correlation (0.96)
observed between the SPPB and the first dimension. In other
words, studying the different correlations between the variables
and the first dimension (which is the main dimension of the PCA)
amounts to studying the correlations between these variables and
the total score of the SPPB.

The SPPB and the SOF Index Overlap
Indeed, both these tests contain the chair stand test item. The
objective of this sub-test is different in the SPPB, which measures

the time taken to do the five chair-stands, as compared to the
SOF, where the ability to do the five chair-stands is assessed in a
binary (yes/no) manner, regardless of the time taken. However,
both assessment methods involve stimulation of the osteo-motor
system.

As expected in our study, the subtest of the SPPB that was
most strongly correlated with the first dimension was the chair
stand test, and the SOF index was highly correlated with this same
dimension. However, this observation provides new information
beyond the simple overlap that exists between the SOF and the
SPPB. Indeed, this result suggests that in the assessment of
physical frailty, the chair stand test is of high value in this
population, although our study population was younger. The
PCA was used to synthesize the information from our
403 patients and dimension 1 had the largest share in this
synthesis. Dimension 1 almost represents the SPPB, while the
SOF and the chair stand test (as a subtest of the SPPB) are highly
correlated with it. In other words, the information coming from
these 403 individuals is best explained (or summarized) by the
chair stand test. A low score on this test (regardless of the context
in which it is performed) may be an early warning of physical
frailty in a young-aged patient. Our study is not the first to make
this observation or to conclude that the SPPB is useful for the
early detection of frailty [10, 18]. Indeed, in a previous study, a
low SPPB score was observed in patients with normal gait speed
and according to the authors, their results suggested that the
physical performance battery may detect early signs of frailty even
before the onset of gait slowing [10].

The gait speed test is considered to be a good predictor of
health status in the elderly. Indeed, one study showed that usual
gait speed of less than 1 m/s identifies persons at high risk of
health-related outcomes in well-functioning older people [32].
Another study found that gait speed alone was useful in
estimating the risk of disability in community-based
populations [9]. These results are different from what was
observed in our population, where the test most correlated
with frailty was the chair stand test. The populations in the
previous studies were older than ours, and it has been suggested
that walking speed impairments may occur late in the disability
process [10]. Furthermore, the effect of age in the disability
process is well established. We therefore hypothesize that the
chair stand test has more diagnostic value in the early
identification (i.e., in the young-older person who is still
walking normally) of the disability process.

In short, the chair stand test alone could be proposed to
clinicians in routine practice as a means to detect the onset of
physical frailty in individuals from the age of 55. This test is
simple to perform, and can also be proposed to patients’ families
for even earlier screening. Like Cameroon, sub-Saharan African
countries (or more generally developing countries) face a number
of challenges, such as lower life expectancy (lower than in
developed countries), less well developed healthcare systems
(fewer efficient screening tools and healthcare personnel, for
example), and sometimes precarious sanitary conditions. The
chair stand test is simple to implement, and can be carried out by
any general practitioner. It is not very time-consuming, and
suitable for use as part of a routine consultation. It is
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inexpensive, requiring only a chair, and can be used for the early
detection of frailty. The chair stand test is therefore an excellent
alternative for the screening and exploration of frailty in these
countries.

A more recent study performed PCA only with the three
subtests of the SPPB, to investigate the contribution of each
subtest to the overall score [11]. The authors found that all sub-
tests contributed more or less equally to the overall score, with a
slightly greater contribution from the balance test. These results
cannot really be considered different from ours because of the
active variables included in the PCA. Indeed, our PCA was
constructed on four scores including the SOF index score and
therefore the information is certainly on the subtests of the SPPB
but related to frailty. In this PCA, moreover, the balance test is
better represented, more strongly correlated, and contributed
above all to the construction of the second dimension. It
therefore probably measures something else in this population.

When considering frailty in the elderly, the notions of age and
gender are two determining factors [33, 34]. The PCA also
explored the role of gender in frailty. In our population, men
appeared to have better physical performance than women,
particularly with regard to the chair stand test, although this
difference seems minimal.

Our study has some limitations. First, it was a cross-
sectional study and the results deserve to be consolidated by
longitudinal studies. The choice of the reference test (SOF
index), which is known to overlap with the SPPB, could also be
considered as a limitation. However, this choice enabled us to
highlight the important role of the subtest at the origin of this
overlap. Finally, we do not have the scores for each sub-test of
the SOF index, as we did for the SPPB. This would have
enabled us to better explore these two tests, particularly to
observe differences and the impact that the two methods of
doing the chair stand test may have. Conversely, some
strengths of our study can be noted. First, this is the first
time that a study of this type has been conducted in a

population from SSA, and sample size is relatively large.
Second, exploring the relationship between frailty and SPPB
test scores via PCA enabled a different approach to the value of
each subtest in screening/diagnosing frailty.

Conclusion
In conclusion, the SPPB could be a valid tool for the identification
of frailty in older people in SSA. Our results suggest that in a
young geriatric population, a low score on the chair stand test
could be an early warning sign of failing health, even when the
scores of the other subtests and the overall SPPB score appear to
be good. This test alone could be offered both in routine clinical
practice and to families for early detection of frailty. However,
these hypotheses need to be tested through longitudinal studies.
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Objectives: The aging of the South African population could have profound implications
for the independence and overall quality of life of older adults as life expectancy increases.
While there is evidence that lifetime socio-economic status shapes risks for later function
and disability, it is unclear whether, and how, the wealth of family members shapes these
outcomes. We investigated the relationship between outcomes activities of daily living
(ADL), grip strength, and gait speed, and the household wealth of non-coresident family
members.

Methods: Using data from Health and Aging in Africa: A Longitudinal Study of an
INDEPTH Community in South Africa (HAALSI) and the Agincourt Health and
Demographic Surveillance System (AHDSS), we examined the relationship between
physical function and household and family wealth in the 13 preceding years. HAALSI
is a cohort of 5,059 adults who were 40 years or older at baseline in 2014. Using auto-g-
computation—a recently proposed statistical approach to quantify causal effects in the
context of a network of interconnected units—we estimated the effect of own and family
wealth on the outcomes of interest.

Results:We found no evidence of effects of family wealth on physical function and disability.

Conclusion: Further research is needed to assess the effect of family wealth in early life on
physical function and disability outcomes.

Keywords: causal inference, network spillover, socioeconomic status, epidemiologic study, aging population,
physical function, disability

INTRODUCTION

A demographic transition is underway in South Africa. Between 2020 and 2030, the proportion of the
population that is over 65 will grow by one fifth—from 5.5% in 2020 to 6.7% in 2030 [1]. If not offset
by improvements in healthy aging, this transition could have profound implications for the
independence and overall quality of life of older adults [2]. To anticipate how these changes
could be patterned in South Africa in the future, we investigated the relationship between
socioeconomic status and outcomes related to disability.
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Over the life course, social status arrays a multitude of
exposures which are “embodied” by individuals, shaping later
health outcomes [3–5]. Prior studies have established a robust
positive association between higher socioeconomic status and
performance-based measures of physical function [6–10] and a
negative association with self-reported limitations in basic and
instrumental activities of daily living [11–14]. There is consistent
evidence that lower childhood socioeconomic status is associated
with lower physical function in later life [14–16], and mixed
evidence that these effects persist even after accounting for adult
socioeconomic status [17, 18]. These findings are based largely on
studies that were conducted in high income countries, though
there is a growing body of evidence from low- andmiddle-income
countries including South Africa [19, 20].

While it is clear that individuals’ access to material resources
shapes the risk of disability, it is not well understood whether and
how the resources held by family members shape these outcomes.
This is a crucial gap. In South Africa, households are embedded in
local kinship-based networks of support, exchanging resources
including labor and food with one another [21]. Under the
assumption that the wealth of a particular household is a
determinant of its members’ ability to provide resources to
members of other households, the level of wealth held by
family members could be an important determinant of the
physical function of the individual.

Guided by the Disablement Process [22, 23], a conceptual
model that posits a causal pathway moving from pathology to
impairment to functional limitation and to disability, we
investigated the relationship between socioeconomic status and
Activities of Daily Living (ADL), grip strength, and gait speed.
The ADL scale is widely used to assess the severity of limitations
among older and chronically ill patients that hinder the
completion of tasks thought to be habitual and universally
performed: bathing, dressing, going to the toilet, transferring,
continence, and feeding [24]. We consider it a measure of
disability. We consider hand grip strength to be a measure of
impairment, assessing overall losses in muscle mass and strength
[25], and gait speed to be measure of functional limitation,
assessing the ability to perform the action of walking.
Understanding how functional limitations and disability are
shaped by the wealth of family members could shape welfare
policy by, for instance, identifying the need for additional support
among poor households which are connected only to other poor
households (compared with poor households which are
connected to wealthy ones).

Using data from Health and Aging in Africa: A Longitudinal
Study of an INDEPTH Community in South Africa (HAALSI)
and the Agincourt Health and Demographic Surveillance System
(AHDSS), we examined the relationship between physical
function and household wealth in the 13 preceding years. We
quantified the effect of a one-standard-deviation increase in
household wealth on average physical function using
regression analysis. We establish a causal interpretation for
these regression results drawing on auto-g-computation—a
recently proposed statistical approach to quantify spillover
causal effects on a network of interconnected units [26]. This
approach allows us to decompose the overall effect of household

wealth on disability and physical function into a causal
component attributable to the change in each individual’s own
household resources, and a component attributable to the change
in the household resources of non-coresident family members.
We present estimates of these effects, along with the assumptions
under which they may be interpreted as causal.

METHODS

Data and Study Setting
Covering a 420 km2 region of Mpumalanga Province, South
Africa, Agincourt Health and Demographic Surveillance System
(AHDSS) has conducted an annual survey of households,
collecting information on births, deaths, migrations, and
family relationships since 1992. In addition, AHDSS
fieldworkers collected information on household wealth once
every 2 years beginning in 2001 and annually since 2013 [27,
28]. The Health and Aging in Africa: A Longitudinal Study of an
INDEPTH Community in South Africa (HAALSI) is a
longitudinal cohort or older adults nested in the AHDSS. The
HAALSI cohort is comprised of 5,059 adults who were sampled
from residents of AHDSS who were over 40 years of age in
2014 [29].

We used AHDSS data on household wealth as the main
exposure and HAALSI data on disability and physical function
as the main outcome. Since this study used secondary data, IRB
approvals were not required.

Social Network
To quantify the resources held in family networks, we constructed
a sociocentric family network among all individuals in the
AHDSS. In this network, nodes represent individuals and ties
represent their relationships with first- or second-degree relatives.
First-degree relatives are defined as parents, children, and
conjugal partners, and second-degree relatives are the first-
degree relatives of first-degree relatives. For a given individual,
we use the term ‘family members’ to mean the group consisting of
first- and second-degree relatives.

We used a sub-network consisting only of members of the
HAALSI cohort along with their family members, regardless of
whether the latter were themselves in the HAALSI cohort or not.
We call this the HAALSI community network (HCNet).

Measures
Household and Network Wealth
Household wealth was assessed using a Demographic and Health
Survey (DHS) asset index that incorporates information on
household infrastructure and goods [20, 30]. Measurements of
household wealth were made every 2 years from 2001 to 2013. For
each year in this period, each individual in the HCNet is
associated with the measure of household wealth that was
recorded for her household. Network wealth was calculated as
the sum of household wealth among the households of family
members (See Figure 1). Where two or more family members
lived in the same household, that household’s wealth contributed
only once to network wealth.
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Individual and Network Physical Functioning
In HAALSI, individual grip strength was measured using a
Smedley digital hand dynamometer, taking two measurements
per hand. Following [20], we used the average of the grip strength
measures on the participant’s self-reported dominant hand. For
participants who reported being ambidextrous, we took the
average of the two highest measures regardless of which hand
they were measured on. Measures above 75 kgwere treated as out
of range and therefore missing. An individual’s network grip
strength was measured as the sum of grip strength values among
her family members who were over 40 years of age in 2014.

Individual and Network Gait Speed
Individual gait speed was measured among HAALSI participants
using a timed walk. Interviewers marked a length of 2.5 meters on
an obstacle-free floor. The respondent was asked to walk from
one end to the other, and she was timed. The respondent was then
asked to turn around and return to the point of origin while being
timed. Gait speed was calculated by dividing 5 by the sum of the
times (in seconds). Gait speeds below 0.2m/s or above 2m/swere
treated as out of range and therefore missing. Network gait speed
was measured as the sum of gait speed values among family
members who were over 40 years of age in 2014.

Individual and Network Activities of Daily Living
Limitations in activities of daily living (ADL) was measured in
HAALSI using a set of questions asking whether the respondent is
unable, or finds it difficult, to bathe, eat, get out of bed, toilet, or
walk across the room unaided. Individual ADL is equal to 1 if the
individual had at least one limitation and 0 otherwise. Network

ADL is the sum of ADL values among each individual’s family
members who were above 40 years of age in 2014.

Statistical Analysis
We conducted descriptive analysis for the above measures, as well
as covariates formal education, employment, receipt of pension
income, children, and marital status at HAALSI baseline. We also
used these variables in the data imputation model. We included
age and gender as potential confounders of the relationships
between wealth measures and physical function measures. To
help explain a surprising finding below, we conducted further
analysis comparing time spent walking across individuals in
different wealth quartiles. We present an abbreviated
discussion of statistical and causal inference methods here.
Details can be found in Supplementary Material.

Statistical Model
We assume the outcome data arose from a conditional Markov
Random Field [26, 31] defined by the assumption that one
individual’s outcome is independent of any other individual’s
observations if a) the pair of individuals are not each other’s
family members b) we condition on the exposures and covariates
of the first individual and her family members, and on the
outcomes of family members.

We further assume that the conditional mean of physical
function is described by the following model:

E Yind
i,2014

∣∣∣∣L � l,A � a,Y � y[ ] � β0,t + β1,ta
hh
i,t + β2,tl

ind
i + β3,ta

net
i,t

+ ϕ2014y
net
i,2014

FIGURE 1 | Agincourt Health and Demographic Surveillance System Network Schematic. Dotted lines indicate family relationships. Boxes indicate households.
Each individual has an individual Grip Strength score and each household has a Household Wealth value. Network Wealth is the sum of Household Wealth values for
connected households. Network Grip Strength is the sum of Grip Strength scores among connected individuals. (Health and Aging in Africa: A Longitudinal Study in
South Africa, Mpumalanga, South Africa, 2001 to 2014).
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where for individual i during year t, Yind
i,2014 is the value of the

individual outcome, ynet
i,2014 is the value of the network outcome,

ahhi,t is household wealth, aneti,t is network wealth, and lindi is an
individual-level covariate value. Using linear regression, we
estimated this model separately for each year t and each of the
three physical function outcomes under investigation.

Though we only show one covariate, in analyses, this model
included time-invariant covariates age (40–50; 51–60; 61–70;
>70) and gender (male; female) as measured in AHDSS since
these potentially determine household wealth and physical
function.

Causal Estimands
Using auto-g-computation, we establish causal interpretation for
the parameters of the conditional mean model shown above [26].
Combining estimated parameter estimates from the model with
information on network structure, household membership, and
age among AHDSS residents, we calculated the average direct
effect (ADE), average spillover effect (ASE), and average total
effect (ATE) of household wealth on disability and physical
function.

For a given individual, we define the spillover effect as the
change in outcome that results from holding the individual’s
household wealth fixed while increasing wealth for every
other individual by one standard deviation. ASE is then
the quantity we estimate by computing the spillover effect
separately for each individual in the network and then taking
an average over the network. Conversely, we define the direct
effect as the change in outcome that results from increasing
an individual’s household wealth by one standard deviation,
holding fixed the household wealth of all others. ADE is the
average of this quantity. ATE is the on-average change in
outcome that would result from a simultaneous one standard
deviation increase in wealth for every household. ATE is the
sum of ADE and ASE.

Identification Assumptions
ADE, ASE, and ATE are identified under the assumption that
there is no unaccounted-for confounding. We included age and
gender as potential confounders in the conditional mean model.
This is consistent with past studies on the impact of
socioeconomic status on health as assessed over long time
horizons [8, 15, 32–34].

Unconfoundedness in the network setting also implies that
there are no unmeasured common causes of the physical function
measures taken on a pair of family members. If this were untrue,
physical function outcomes would be correlated among family
members—a condition we empirically test. Finally, we assume
that the functional form we chose for the conditional meanmodel
is correct.

Estimation
Parameters of the conditional mean model were estimated using
general estimating equations with robust standard errors. We
constructed Wald confidence intervals for each of these. Since
ADE, ASE, and ATE are deterministic functions of the
coefficients, we estimated them by plugging-in estimated

values of the coefficients into the function. Based on the
asymptotic distribution of the regression coefficients, we
constructed confidence intervals for these causal estimates
using the parametric bootstrap.

Estimating the parameters of the conditional mean models
was complicated by the fact that the observations belonging to a
pair of individuals who are connected in the family network are
possibly correlated with each other. This is true when ϕ2014,q ≠ 0.
In this case, proceeding as if the observations were independent
may lead to biased estimates. To overcome this challenge, we used
the coding estimator described in [26], which requires that the
conditional mean model be fitted using a sub-set of the data such
that no pair of individuals in the sub-set is connected in the family
network. Further details are shown in Supplementary Material.

Missing Data
Some individuals were missing data on household wealth,
inducing missingness in network wealth. In addition, physical
function was only measured amongHAALSI participants and not
among all AHDSS residents. This meant that among HAALSI
participants, network physical function measures are not possible
to compute directly. If we attempted to compute network physical
function by summing over only the valid values of physical
function among each respondent’s direct ties, they would be
right-censored. To account for missingness, we conducted two
separate sets of analyses. The main analysis, which we present
here, is based on multiple imputation using chained equations.
This analysis is predicated on the assumption that missingness
depends only on observed variables [35]. The secondary analysis,
reported in Supplementary Material, dropped entries that were
missing the outcome value or mean-imputed household
wealth. Results from the latter analysis are unbiased under
the stronger assumption that data are missing completely at
random [35]. Details about imputation are shown in
Supplementary Material.

RESULTS

Descriptive Analysis
At baseline, a quarter of HAALSI respondents were over 70 years
of age and half were over 60 years of age (Table 1). Slightly more
than half of the respondents were women, over half had some
formal education and a small minority were employed, about a
third received pension income, about half were married and/or
living with a romantic partner, and the vast majority had
children. Respondents whose household wealth was above the
median tended to have higher formal education and employment,
were more likely to receive pension income and were more likely
to have children. They also tended to have higher wealth
embedded in their family network. Wealthier members of the
HAALSI cohort had higher grip strength, lower gait speed, and
fewer limitations in activities of daily living than poorer members.

Conditional Mean Model
In Figure 2, we show results from the conditional mean models
for ADL, grip strength, and gait speed, respectively. Since we did
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not reject the hypothesis that ϕ � 0 for ADL or gait speed, we
concluded that for these outcome measures, observations were
conditionally independent. i.e., Knowing about one individual’s ADL
or gait speed does not provide any information about the ADL or
gait speed of individuals directly connected to him after adjusting for
individual and network exposures and covariates. As a result, for
these two outcomes, we fitted regression models using all available
data. By contrast, there was evidence of positive conditional network
dependence of grip strength among directly connected individuals,
so we used the coding estimator described above, which required the
use of a subset of data for estimation.

Causal Estimates
Since for gait speed and for ADL, network wealth and network
physical function were not associated with the outcome, as

shown in Figure 3, the average spillover effect was 0 for both
these outcomes. There was some statistical evidence of a
positive average direct effect of household wealth on grip
strength in the years 2001 (0.923 95% CI: 0.551–1.294),
2003 (0.481 95% CI: 0.087–0.864), 2005 (0.767 95% CI:
0.346–1.184), 2007 (1.044 95% CI: 0.649–1.417), 2009 (1.124
95% CI: 0.684–1.55), 2011 (1.382 95% CI: 0.969–1.779), and
2013 (0.987 95% CI: 0.574–1.391), though the average spillover
effect of household wealth on grip strength was 0 across all
years for this outcome as well. There was evidence of a negative
direct effect of wealth on ADL in the years 2007 (−0.016 95%
CI: −0.03 to −0.002), 2011 (−0.024 95% CI: −0.039 to −0.01),
and 2013 (−0.018 95% CI: −0.034 to −0.003).

Surprisingly, there was evidence of a negative direct effect
of wealth on gait speed in 2001 (−0.022 95% CI:

TABLE 1 | Descriptive Statistics. (Health and Aging in Africa: A Longitudinal Study in South Africa, Mpumalanga, South Africa, 2001 to 2014).

Above median wealth (N = 2,374) Below median wealth (N = 2,378) Overall (N = 4,752)

Age
40–49 463 (19.5%) 491 (20.6%) 954 (20.1%)
50–59 637 (26.8%) 656 (27.6%) 1,293 (27.2%)
60–69 680 (28.6%) 529 (22.2%) 1,209 (25.4%)
70+ 593 (25.0%) 702 (29.5%) 1,295 (27.3%)
Missing 1 (0.0%) 0 (0%) 1 (0.0%)

Gender
Male 1,098 (46.3%) 1,084 (45.6%) 2,182 (45.9%)
Female 1,276 (53.7%) 1,294 (54.4%) 2,570 (54.1%)

Any Formal Education
Yes 1,533 (64.6%) 1,019 (42.9%) 2,552 (53.7%)
No 832 (35.0%) 1,353 (56.9%) 2,185 (46.0%)
Missing 9 (0.4%) 6 (0.3%) 15 (0.3%)

Employment
Yes 403 (17.0%) 314 (13.2%) 717 (15.1%)
No 1964 (82.7%) 2058 (86.5%) 4,022 (84.6%)
Missing 7 (0.3%) 6 (0.3%) 13 (0.3%)

Receives Pension Income
Yes 859 (36.2%) 826 (34.7%) 1,685 (35.5%)
No 1,515 (63.8%) 1,552 (65.3%) 3,067 (64.5%)

Has Children
Yes 2,283 (96.2%) 2,183 (91.8%) 4,466 (94.0%)
No 89 (3.7%) 194 (8.2%) 283 (6.0%)
Missing 2 (0.1%) 1 (0.0%) 3 (0.1%)

Married
Yes 1,438 (60.6%) 1,014 (42.6%) 2,452 (51.6%)
No 933 (39.3%) 1,363 (57.3%) 2,296 (48.3%)
Missing 3 (0.1%) 1 (0.0%) 4 (0.1%)

Grip Strength
Mean (SD) 24.3 (8.74) 23.2 (8.64) 23.7 (8.71)
Median [Min, Max] 23.1 [0, 73.6] 22.3 [0, 74.6] 22.7 [0, 74.6]
Missing 218 (9.2%) 230 (9.7%) 448 (9.4%)

Gait Speed
Mean (SD) 0.672 (0.243) 0.689 (0.275) 0.680 (0.259)
Median [Min, Max] 0.625 [0.200, 1.67] 0.625 [0.200, 1.67] 0.625 [0.200, 1.67]
Missing 178 (7.5%) 193 (8.1%) 371 (7.8%)

Any ADL
Yes 176 (7.4%) 237 (10.0%) 413 (8.7%)
No 2,191 (92.3%) 2,141 (90.0%) 4,332 (91.2%)
Missing 7 (0.3%) 0 (0%) 7 (0.1%)

Network Wealth
Mean (SD) 12.2 (6.26) 10.1 (6.79) 11.1 (6.62)
Median [Min, Max] 11.4 [0, 41.0] 9.96 [0, 42.2] 10.7 [0, 42.2]
Missing 720 (30.3%) 603 (25.4%) 1,323 (27.8%)
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−0.038 to −0.007), 2003 (−0.023 95% CI: −0.038 to −0.009),
2005 (−0.022 95% CI: −0.04 to −0.004), 2007 (−0.023 95% CI:
−0.039 to −0.007), and 2009 (−0.03 95% CI:
−0.049 to −0.011). One possible explanation for this is that
wealth shapes the amount of time spent walking. HAALSI

respondents in the lowest quartile of household wealth
walked for 2.3 h (95% CI: 2.14–2.47) per day while those in
the second lowest quartile walked for 2 h (1.87–2.09) and
those in the highest quartile walked for 2.1 h (1.97–2.32) (See
Figure 4).

FIGURE 2 | Conditional Mean Model Results for Activities of Daily Living (ADL), Grip Strength (GSt), and Gait Speed (GSp). Model 1 includes Network
Wealth and Household Wealth as predictors. Model 2 includes these as well as Network ADL as predictors. Model 3 includes these as predictors and adjusts
age and gender as potential confounders. The top row shows the point estimate and confidence interval for network wealth (β3,t ), and the second bottom shows
the coefficient for the network value of the physical function outcome (ϕ2014). (Health and Aging in Africa: A Longitudinal Study in South Africa,
Mpumalanga, South Africa, 2001 to 2014).
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DISCUSSION

Overall, we found no evidence of spillover effects of household
wealth on measures of physical function or disability. We found
evidence of a direct effect of household wealth on slower gait
speed and a direct effect of household wealth on higher grip
strength. Finally, we found weak evidence of a direct negative
effect of wealth on limitations in ADL.

These measures offer different insights about the
disablement process. We consider ADL a limited measure
of disability, assessing the perceived capability of
individuals to accomplish tasks demanded by their social
environment without directly measuring those demands
[23]. We consider hand grip strength to be a measure of
impairment, assessing overall losses in muscle mass and

FIGURE 3 |Causal Estimates of the Effect of Wealth on Activities of Daily Living (ADL), Grip Strength, and Gait Speed. The first column shows the point estimate and
confidence interval for Average Direct Effect (ADE), the second column shows results for Average Spillover Effect (ASE), and the final column shows results for Average
Total Effect (ATE). (Health and Aging in Africa: A Longitudinal Study in South Africa, Mpumalanga, South Africa, 2001 to 2014).

FIGURE 4 | Time spent walking by HouseholdWealth. (Health and Aging
in Africa: A Longitudinal Study in South Africa, Mpumalanga, South Africa,
2001 to 2014).
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strength [25] and gait speed to be measure of functional
limitation, assessing the ability to perform the action of
walking. The latter two measures are “objective” and not
based on self-report. Unlike ADL, they detect relatively
small changes in function and are not susceptible to the
systematic biases associated with self-report, though they
might be susceptible to other kinds of biases [4].

For grip strength and ADL, our results are broadly consistent
with the extant literature on functional limitations and disability
among older adults. Socio-economic status has consistently
found to be positively correlated with performance-based
measures of physical function [6–10] and negatively associated
with variables based on self-reported limitations in basic and
instrumental activities of daily living [11–14]. That household
wealth is negatively associated with gait speed is inconsistent with
similar studies globally, but consistent with earlier work using the
HAALSI dataset; [20] found that those in the highest quintile of
household wealth had lower gait speed than those in the lowest
quintile.

Our finding of null spillover effects of socioeconomic status
echoes a result from a comparable study. Using the China Health
and Retirement Longitudinal Study data which, like HAALSI, is a
Health and Retirement Study (HRS) sister study, [36] found that
“family economic support”— financial support by parents, children,
or siblings—was not associated with health outcomes, including
ADL, among older adults. It should be noted, however, that family
economic support was not quantified as in our study; it was
operationalized as a dichotomous variable indicating whether
there was any family support or not.

There may be contextual reasons for the negative
association between wealth and gait speed. Cross-country
comparisons show that not only are population levels of
impairment, limitation, and disability variable across
settings [13, 20, 37, 38], the quantitative relationships
among socioeconomic status, physical function, and self-
reported limitations are context-dependent as well ([39];
[40–42]). In particular, in Agincourt, people of lower socio-
economic status do more walking than those of higher status,
possibly accounting for their faster walk speed. There is a body
of research suggesting that increased physical activity plays a
role in the prevention of limitations in physical function
[43, 44].

Alternatively, this negative association could be a result of
sample selection bias. Higher wealth likely increased the
probability of surviving until enrollment into HAALSI through
mechanisms other than gait speed, and higher gait speed might
have also been positively associated with the probability of being
in the HAALSI cohort. This kind of bias would induce a negative
association between gait speed and wealth.

It is possible that there are spillover effects of wealth on
physical function and disability that we failed to detect in this
study. Our earliest measurements of wealth were in
2001—only 13 years prior to the measurement of the health
outcomes. For the youngest members of HAALSI, wealth was
measured beginning in their early 30s. For the oldest members
of HAALSI, wealth was measured from their late 50s. These
measures might miss an earlier critical window during which

shared resources are more important, etiologically. There is
robust evidence that early life conditions shape mid-life
physical function. Birth weight, pre-pubertal height gain,
pubertal growth, infant motor development all predict mid-
life grip strength [45].

It is not possible to rule out reverse causation: it might be the case
that prior ADL limitations, low gait speed and weak hand grip
lowered the ability of HAALSI participants to generate income for
their households due to unemployment [46], leading to lower
wealth. It might also be that these effects were transmitted across
family ties. Agincourt, however, has a chronically high
unemployment rate, ranging from 63% as measured in the
2001 census to 52% as measured in the 2011 census [47]. As a
result, the share of household income that is comprised of
government transfers, including the state disability grant, is high.
In 2019, Statistics South Africa reported this figure to be 54% across
Mpumalanga Province, with a further 22% of income gained from
remittances [48]. It is not clear whether functional limitations would
decrease income via wages or increase income via grants and
remittances, so it is difficult to anticipate the existence and
direction of bias due to reverse causation.

Finally, physical function outcomes were likely measured
with error, potentially attenuating the strength of the
relationships between (network) wealth and the outcomes.
Furthermore, our measure of socioeconomic status might be
relatively insensitive to social gradients as they affect physical
function, and therefore insensitive to networked social
gradients. A prior study using HAALSI data showed steeper
gradients in health outcomes when using a consumption-based
measure of socioeconomic status rather than the wealth-based
measure we used here [49]. Given the high unemployment and
large number of households that receive government transfers
in Agincourt, it is possible that using government transfers as a
measure of socioeconomic status would show stronger social
gradients than we found. It is also possible that understanding
which relationships are more likely to transmit resources than
others would allow for the detection of stronger social
gradients. Future studies should investigate spillover using
consumption-based measures of socio-economic status as
well as measures based on government transfers along with
the wealth-based measures we have used here and measures of
the nature and closeness of relationships among family
members.

Our study provides evidence that in adulthood,
impairment, physical limitation and disability are shaped by
one’s own household wealth but not necessarily the wealth of
family members in other households. These results suggest
that knowing about the socio-economic status of family
members will not help us to predict the burden of disability
among the aging South African population. Further research is
needed to assess the effect of wealth and family wealth in early
life on these same outcomes, and if those effects are significant,
to assess the different causal pathways that connect exposure
and outcome. To enable this work, it is crucial to cultivate
network datasets, possibly combining data from epidemiologic
studies with data that are passively collected from social media
and mobile devices.
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Objective: The study explored the perceptions and coping strategies employed by older
adults in a Sub-Saharan African community in relation to their disabilities.

Methods: The research utilized an Interpretive Phenomenological Analysis methodology
and conducted semi-structured interviews with a purposive sample of households. The
study recruited a total of 36 older adults aged 65 years and above, aiming to capture a
diverse range of insights and perspectives within the Sub-Saharan African community.

Results: Three interrelated themes pertaining to the perception of disability emerged: the
impact of old age, disabilities caused by diseases, and disabilities attributed to external
factors such as witchcraft. In coping with disability, two interrelated themes emerged:
pragmatic coping strategies and unpragmatic coping strategies.

Conclusion: This study offers valuable insights into the nuanced perception of disability
and coping mechanisms utilized by older adults within the Sub-Saharan African
community. By exploring their lived experiences, the findings contribute to a better
understanding of the challenges they face. These insights have important implications
for policy development and public health initiatives.

Keywords: older adults, disability, coping strategies, interpretive phenomenological analysis, Sub-Saharan Africa

INTRODUCTION

Sub-Saharan Africa is projected to experience significant population growth in the coming decades,
including a rise in the number of older adults. The population of older adults aged 65 years and above
in the region is expected to increase from 32 million in 2019 to 101 million by 2050 [1, 2].
Consequently, Scholars emphasize the need to strengthen care and support systems for older adults
in this region to address the impending challenges [3, 4]. Research, policies, and programs are also
called for to improve the wellbeing of older adults and mitigate potential negative impacts on public
health [5, 6]. Ageing correlates with higher disability rates, diminishing independence [7]. It also
associates with anxiety, restrictions, health challenges, and difficulties [8]. In developing nations with
high poverty rates, ageing and disability are often neglected policy concerns [9]. Disability is defined
as limitations from impairments, hindering daily activities and functional independence [10].
Disability is intricate, requiring coping strategies involving cognitive and behavioral approaches
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to manage challenges [11]. The perception of disability, akin to
coping, significantly influences health outcomes [12].
Recognizing and addressing the complexity of disability, while
promoting effective coping, can enhance wellbeing and overall
health for individuals with disabilities.

Coping is categorized into types like “active versus passive,”
“approach versus avoidance,” “problem-focused versus emotion-
focused,” and “adaptive versus maladaptive” [13, 14]. Active,
approach, problem-focused, and adaptive coping maintain
control and address stressors, while passive, avoidance,
emotion-focused, and maladaptive coping involve resignation
and inefficient defense mechanisms. Coping also involves
engagement (focusing on the problem, seeking support) and
disengagement (employing defense mechanisms, denial) [15].
In engagement coping, individuals find meaning through
values and beliefs, while disengagement coping, in
uncontrollable situations, may involve reliance on religious
beliefs and denial.

Considering the interconnectedness of individuals in social
structures [16], exploring disability perception and coping
through Interpretive Phenomenological Analysis (IPA) is
crucial. IPA unveils themes in personal narratives [17],
offering insight into overlooked aspects in lived experiences. It
links individual experiences with broader societal and global
interpretations, providing a comprehensive understanding of
how individuals navigate disability challenges in their social
and cultural contexts. Understanding how older adults
perceive disability and cope is crucial for policy development
and public health improvement. Research exploring their
perspectives, challenges, and coping mechanisms can inform
tailored support systems and interventions to improve
wellbeing and quality of life. This study, therefore, explores
disability perceptions and coping strategies among older adults
in a Sub-Saharan African community, providing an interpretive
perspective on the dual challenges of old age and disability,
contributing to gerontological literature, and revealing the
interplay between individual and societal contexts.

METHODS

Design
This qualitative study employed in-depth interviews and the
Interpretive Phenomenological Analysis (IPA) framework to
explore how older adults perceive and cope with disabilities.
Following IPA’s recommended stages [18], from formulating
questions to data analysis, the research aimed for a
hermeneutic interpretation of participants’ experiences. The
rigorous approach provided deep insights into their
perspectives and coping mechanisms, capturing nuanced
aspects of older adults’ experiences with disabilities.

Study Location and Participant Sample
The study addressed the dearth of data on older adults with
disabilities and their coping strategies in an Igbo-speaking
community in Enugu State, south-eastern Nigeria. Purposive
sampling involved recruiting participants aged 65 or older,

living with a disability for at least 12 months. Community
gatekeepers identified eligible participants, and disability
determination relied on self-reported need for assistance in at
least one Activity of Daily Living (ADL) or Instrumental Activity
of Daily Living (IADL). Communication was facilitated by two
trained research assistants proficient in participants’ dialects. The
study included 36 participants, meeting criteria for theoretical
saturation [19] and following the Interpretive Phenomenological
Analysis (IPA) methodology [20].

Interviews
The study employed a semi-structured interview approach to
gather data on participants’ demographic characteristics,
perceptions of disability, coping strategies, societal dynamics,
governmental involvement, and challenges of living with
disability in old age. Researchers, skilled in qualitative
research and Interpretive Phenomenological Analysis (IPA),
conducted interviews. In cases where coherent responses
were not possible, interviews were discontinued for accurate
reflection. The hour-long interviews, conducted in participants’
homes for comfort, were audio-recorded in both English and
Igbo. Igbo interviews were translated and transcribed for
analysis and interpretation.

Research Quality
The study adhered to key principles such as relevance, context
sensitivity, coherence, transparency, rigour, and commitment to
the research process. Emphasizing relevance, the study aimed to
inform policy and public health initiatives, particularly focusing on
older adults living with a disability. Context sensitivity was evident in
aligning with research objectives. Transparency was maintained
through a detailed description of participant recruitment and data
analysis, enhancing study credibility. Rigour and commitment were
upheld by researchers through attentive interviews and thorough
transcriptions analysis. They acknowledged personal experiences but
demonstrated willingness to set aside biases, displaying expertise in
using the Interpretive Phenomenological Analysis (IPA)
methodology, reaffirming their dedication to the research.

Analysis
Transcript analysis followed amethodical approach, involving reading
for familiarity, identifying significant statements, coding, and
grouping into themes. Manifest and latent content were
considered, aiming to reveal both surface-level and deeper
meanings. Integrity, trustworthiness, and credibility were prioritized
for a balanced representation. Reflexivity acknowledged biases, and
researchers consciously bracketed perspectives [21–24] for objectivity.
Pseudonyms protected identities, and coping strategies were
categorized as “pragmatic” or “unpragmatic.” The study adhered to
rigorous procedures, ensuring an accurate and nuanced interpretation
while maintaining transparency and credibility.

Ethics Approval and Consent to Participate
This study was approved by the University of Ibadan Social
Sciences and Health Research Ethics Committee (UI/SSHREC/
2019/0006). The study was conducted in accordance with the
local legislation and institutional requirements. The participants
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provided their written consent to participate in this study. Ethical
considerations such as respect for persons, confidentiality,
voluntariness, non-malfeasance, and sensitivity were carefully
taken into account throughout the study.

RESULTS

Participants Information
The study included 36 participants, with a higher female
representation (58.3%). The majority (47.2%) were aged
65–69, and nearly 70% were married, with over 80% having
more than four children. Only 5.6% had tertiary education, and
none were employed. The prevalent disabilities reported were
mobility-related (e.g., from stroke) and pain-related. (See
Table 1).

Perception of Disability
Participants’ disability perceptions were categorized into three
themes: the effect of old age, attributing disability to diseases,
and perceiving disability as inflicted by external forces like
witchcraft. The first theme sees disability as a natural
consequence of aging. The second emphasizes the belief that

diseases or health conditions caused disabilities. The third
theme reflects a view where some participants see their
disabilities as inflicted by external factors, indicating a more
adversarial perspective.

Specifically on the effect of old age, participants said:

. . .I am old and my body is weak. I am not able to do
things I used to because I am old. It is very difficult to
move around because of the pain. . . -Paul

. . .When one begins to grow old, he will not be able to do
things they were used to in their younger days. . . -Obigwe

. . .Old age is beautiful but it comes with some problems.
You wake up one morning and find out things are
changing. You are not able to wake up as you used to
before. . . -Sussana

I used to encourage younger ones to take care of their
health in their youth because old age has a lot of
challenges it gives to people who are not prepared.
-Theresa

On their disabilities being caused by disease, participants
expressed their perspectives in the following manner:

TABLE 1 | Demographic characteristics of older adults with disabilities (Enugu, 2021).

Variable Frequency (N = 36) Percentage (100%)

Gender
Male 15 41.7
Female 21 58.3

Age
65–69 17 47.2
70–74 9 25.0
75–79 6 16.7
80+ 4 11.1
Mean Age: 71.75

Marital Status
Currently Married 25 69.4
Previously Married 11 30.6

Number of Children Had
None 2 5.6
1 0 0.0
2 0 0.0
3 5 13.9
4 and above 29 80.6

Highest Level of Education
No Formal Education 5 13.9
Primary 17 47.2
Secondary 12 33.3
Tertiary 2 5.6

Currently in the Labour Force
Yes 0 0.0
No 36 100

Type of Disability Participants Had
Mobility-related (Stroke) 15 41.7
Sight-related (Blindness) 5 13.9
Pain-related (rheumatoid arthritis) 14 38.9
Dementia 2 5.6
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. . .My blindness was caused by a disease. That was what
my doctor told me. . . -Nneoma

Sometimes, I feel my hands shake and I cannot see
clearly. The doctor told me that the reason why my
hands shake is called Parkinson disease. . . -Ejike

. . .Something happened to me when I was a child and
my parents did not treat it medically. They were going
to native doctors who gave them some herbs that I took.
Before they could get me to the hospital after some
months, I was already blind. The doctor said it was a
disease that could have been treated but because they
came in late, the damage was already so much. . . -Mazi
Okeke

. . .My knees pain me so much. It is caused by what the
doctor called rheumatoid arthritis. The pain is
excruciating, especially in the morning when I wake
up. I have been treating it. I take painkillers and other
prescribed medications. . . -Mama Ifeanyi

Participants, in these accounts, recognized a close link between
their disabilities and specific diseases or health conditions. They
associated disability onset with disease progression,
acknowledging the profound impact on physical functioning.
By understanding this connection, participants emphasized the
importance of managing and treating underlying health
conditions to potentially alleviate or mitigate resulting
impairments.

Participants described their disabilities as inflicted by an
enemy, conveying a sense of intentional harm. Phrases like
“My disability was like an attack” or “It felt like someone cast
a spell on me” reflected a belief in malicious intent or deliberate
harm from an external source. By framing their disabilities in this
way, participants attributed a personal struggle and perceived
themselves as victims of a hostile force.

Accordingly:

I do not doubt that my sickness was sent by my enemies
through accident. I was on my way from the market,
about to cross the road to the other side; a careless driver
knocked me down and ran away. How do I explain this
if not an evil attack? . . .-IgweAgu

Some people are not happy because you are progressing.
What do you call them but witches? They are enemies.
They see you happy and the next thing is that they send
an arrow against you spiritually and then people will call
it sickness but I know it is spiritual. How do you explain
walking and suddenly, something enters your eyes and
like a joke, you become blind? -Innocent

I was on my way from the market when I suddenly felt a
sharp pain in my head. I screamed and that was the
beginning of my trouble. We did some consultations
with the herbalist and he said someone sent stroke
sickness to me. I began noticing some changes in my
body. He gave me some herbs that would help but
unfortunately, it did not work because it is spiritual.

That was how I became unable to stand or do anything.
It was like a film, the type they do on Africa Magic
Nollywood but here I am. People are evil. Witches can
cast a spell and see me today, down with a stroke.
Unbelievable! -Mama Chiegeonu

Coping With Disability
Through our analysis, we identified two major coping strategies
employed by older adults with disabilities. These coping strategies
were categorized as pragmatic and unpragmatic coping strategies.
By categorizing coping strategies as pragmatic and unpragmatic,
we aimed to capture the diverse approaches that older adults with
disabilities employ to navigate their daily lives.

Pragmatic Coping
Pragmatic coping signifies acceptance and understanding of
disability. Participants employ active, problem-focused
approaches to manage disabilities, aiming to regain control,
maintain independence, and make positive changes in their
lives. These strategies reflect resilience and determination to
overcome challenges, maintaining a sense of agency in
managing disabilities.

For instance, a participant who sought medical attention to
cope with his disability said:

I am already old. My body is weak. Living with a
disability is difficult. To help me survive until God
calls me, I try as much as possible to get medical
attention always. The last time I was at the hospital
for a check-up, the doctor told me my blood pressure
was rising. He gave me some drugs and I feel better now.
I wonder if I had not visited. I probably may have died
of high blood pressure without knowing -Sam

Surviving daily, especially through remittance was one of the
major hallmarks of adaptive (pragmatic) coping daily. To them,
their ability to adapt to their disability was contingent on the
support they received.

A participant said,

Not only do I have to cope with my disability daily, but I
have to ensure that I survive daily too. While I commit
my difficulty to God, I look up to my children for
support. My children are my source of support. I do not
have any other means. They provide for me by sending
money for me to care for myself. -Patricia

Unpragmatic Coping
Participants also discussed unpragmatic coping strategies, which
were characterized by a more passive, state of helplessness and
emotion-focused approach to dealing with their disabilities. These
strategies involved resignation, denial, a sense of helplessness and
abandonment by the government in the face of their impairments.
Participants who adopted unpragmatic coping strategies often
expressed feelings of sadness, frustration, and withdrawal.

Accordingly,
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. . .My enemies have seen my destiny and they want to
destroy it but they have failed. My pastor told me that it
was an attack. Even a native doctor said the same thing.
Some rituals were done for cleansing and we have also
been praying since then. It is over 5 years now. I feel so
helpless. . . -NwanyiOji

Participants emphasized societal failures, particularly by the
government, during interviews. They expressed frustrations and
disappointment with inadequate support for older adults with
disabilities, citing a lack of infrastructure, limited healthcare
services, and insufficient social support systems. Participants
felt overlooked, limiting their ability to cope with disabilities.

Specifically,

. . .It is not easy having to depend on someone for your
livelihood but what do we do since we are out of the
government coverage. There are no provisions for us. . .
We lack government support and it makes it more
difficult to cope every day. The government has failed
us. Our society has failed us. . . .Assessing healthcare is
difficult. . . I wish the government can look towards us
to help us. It is not the fault of any old person to be in
this condition. It is frustrating. . . -Mama Okechukwu

I have to beg daily for my sustenance. Begging is not a
pleasant experience. Some will look down on me
thinking that I am a ritualist who wants to use their
money for diabolic purposes. Some will just throw
twenty naira (20.00) at me, although it is better than
nothing. Some days the rain will beat me and I get cold.
On other days, the sun will make me regret my life.
There are some days I do not get up to one hundred
naira (100.00). It is not easy at all. I wish the
government could do something for us at least for
once so we do not die before our time -Mama Ijeoma

Another who also begged for alms said:

. . . The government has not helped in any way. I go out
to beg by the roadside. People help me with money and
that is how I survive. . . It is not easy at all. Sometimes,
you can stay by the roadside all day to beg for alms and
receive only two hundred naira (200.00) in a whole day.
It is so sad. . .-Roseline

Reflecting further, another accounted:

I was born in 1946. . .My husband is late. . . As you can
see, I can’t walk and I have been living like this for about
45 years. . . I suffered so much in my life but I thank
God. I am so weak now. It is so tough. If not for the
church and private individuals, I do not know what
would have become of me. When I do not receive alms
from them, I struggle to get to the roadside to beg
passers-by for alms. Some of them who are touched by
my condition drop money for me. . . I beg for food and

money. Sometimes when it rains, I get drenched
because I sit under a thatched roof to beg. . . I am
dying of hunger. . . Begging is not a pleasant experience.
The government has made life miserable for us. . .
-Mama Nkechi

Acknowledging societal failures underscores the importance
of comprehensive support systems and society’s proactive role in
promoting the wellbeing and rights of older adults with
disabilities. It highlights the need for policy changes and
collective efforts to address their needs, ensuring dignity, care,
and support rather than allowing them to be left in helplessness
and frustration due to their disabilities.

In our analysis, we observed a coping mechanism of alms
begging, not just due to a lack of formal government assistance
but also influenced by the economic hardships faced by their
children. Participants shared relying on alms begging to meet
basic needs and financial support, as their children could not
adequately provide. Older adults with disabilities resorted to
seeking assistance through begging due to insufficient financial
support from their children.

. . .I beg for alms not because I do not have children but
because they do not have good jobs and cannot support
me adequately. . . -Nweze

My children find it difficult to provide for themselves. It
is even more burdensome for them to provide for me.
The economy is hard. Everything is expensive even
food. It is so sad and I am not happy that my
children cannot cater comfortably for themselves and
talk more of me. . .-Nnabuike

These accounts reveal the intricate interplay between
economic factors, family dynamics, and coping strategies.
Narratives underscore the financial strain on older adults with
disabilities and their families, influencing coping mechanisms like
alms begging. The interconnectedness of social and economic
factors in shaping their experiences is evident. Findings stress the
need for comprehensive social welfare programs, economic
support, and employment opportunities to alleviate financial
burdens and offer alternative support for older adults with
disabilities. Addressing economic hardships can promote more
sustainable and dignified coping strategies, reducing reliance on
alms begging for survival.

Dependence on remittances has emotional and psychological
implications for older adults with disabilities. Participants relied
on financial support from family members in other locations,
often through remittances, to cope with disabilities and meet
basic needs. However, this dependence brought feelings of
insecurity, vulnerability, and a sense of burden on supporting
family members. The uncertainty of remittances, which could
fluctuate or cease, led to anxiety and emotional distress among
participants.

. . .Althoughmy children do their best to provide for me
it is not always easy to depend entirely on them as it
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affects my emotions and I become worried when I do
not hear from them or receive anything from them. . .
-Mama Uka

Furthermore, participants described a loss of autonomy and
independence as they had to depend on others for their financial
wellbeing. This was seen as a reminder of their disability and a
constant source of emotional strain. It also contributed to a sense
of powerlessness and diminished self-esteem, as they felt unable
to contribute to their financial support or make independent
decisions regarding their lives.

. . .Depending on anyone has never beenmy style before
now, I work hard. If not for my disability, I would not be
waiting for my children to send anything before I take
care of myself or eat. It is sad. My independence is gone.
It is a whole new phase of life but there is nothing I can
do about it. . . -Mazi Obinna

These findings highlight the complex emotional dynamics that
arise from financial dependence for older adults with disabilities.
While financial support is essential for their survival, it also poses
emotional challenges and psychological implications, further
leveraging a sense of helplessness in the face of their disability.
Understanding these emotional and psychological dimensions is,
therefore, crucial for developing support systems and
interventions that address not only the financial needs but also
the emotional wellbeing of older adults with disabilities.

DISCUSSION

The study explored perceptions and coping strategies of older
adults with disabilities in a sub-Saharan African community.
Notably, the community places high cultural value on children,
evident in the participants’ substantial number of offspring.
Mobility-related disabilities, mainly stroke, emerged as
prevalent, with participants acknowledging stroke as a major
cause of disability and mortality risk [25, 26].

In African cultures, disability perception extends beyond
medical explanations, shaped by cultural and spiritual
influences. In the studied community, older adults attribute
disabilities to old age, disease, or affliction by an enemy. Old
age is culturally esteemed, linked to wisdom, respect, and spiritual
significance in this particular community [27]. However, it is also
commonly believed that old age brings about physical and mental
decline [28]. The understanding that disabilities are linked to old
age arises from acknowledging the natural weakening of the body
and increased vulnerability to health conditions with age.
Consequently, disabilities are viewed as an expected outcome
of the aging process.

Disease, notably stroke, is a prominent factor identified by
older adults as a cause of disabilities in the community. Sub-
Saharan Africa faces health challenges, including infectious
diseases and limited access to quality healthcare. Chronic
non-communicable diseases, like cardiovascular diseases,
stroke, rheumatoid arthritis, diabetes, and respiratory

conditions, pose a substantial health burden, especially
among older adults. These chronic diseases have long-term
implications for health and functioning [29–31]. The link
between disabilities and diseases in older adults mirrors the
health landscape and challenges in Africa, where infectious
diseases and chronic conditions contribute significantly to
disabilities. Recognizing prevalent diseases and their impact
is crucial for implementing effective prevention, treatment,
and management strategies. This emphasizes the need for
public health interventions, improved healthcare access, and
initiatives addressing the burden of infectious diseases and
chronic conditions to reduce disabilities and enhance overall
wellbeing in African communities.

In many African cultures, the belief in supernatural causation
of disabilities, observed in the studied community, is deeply
ingrained. Witchcraft, sorcery, and evil spirits are considered
potential causes [32, 33], reflecting a worldview where disabilities
result from malevolent intentions or spiritual attacks. This belief
system serves to make sense of disabilities within cultural and
spiritual contexts. These cultural beliefs significantly impact
individuals with disabilities, influencing social interactions,
stigma, and the availability and utilization of support services
in African societies.

Coping with a disability, as observed in the study, involves two
main approaches: pragmatic coping and non-pragmatic coping.
Pragmatic coping strategies include seeking medical attention,
enabling individuals to adapt, develop new perspectives, prioritize
healthcare, and adopt a positive mindset to handle stressors.
Older adults using pragmatic coping often show better social
capital, fewer depressive symptoms, improved quality of life, and
positive psychological wellbeing [34]. Recognition and
acceptance of the inevitability of old age motivate them to
seek healthcare to maximize their remaining time.

Perceiving disability as an affliction caused by an enemy may
lead individuals to consult spiritualists for coping, aligning with
personal beliefs. While religious coping can be positive [35, 36],
participants in this study described a form of coping that leaned
towards unpragmatic and negative aspects. This coping approach
resulted in emotional distress, unmet recovery expectations, and
adaptation difficulties. The findings align with the transactional
theory of stress and coping [37], emphasizing the influence of
perception, coping ability, and available resources on adaptive
responses. Understanding individuals’ coping strategies and
beliefs is crucial for developing interventions that promote
effective coping and overall wellbeing.

Coping with disability in this community is significantly
influenced by dependence on children, rooted in the cultural
and economic importance placed on high fertility and
intergenerational wealth flow. Scholars [38] argue that high
fertility rates are rational in societies valuing both spiritual and
economic aspects of marital fertility. This belief persists, with
family structure and wealth flow linked, emphasizing the benefits
of having many children for upward wealth flow to parents.
Larger households are maintained, and the power of the
household head is often tied to the number of children.
Children are seen as an economic investment, relied upon for
support in parents’ old age.
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Contemporary Africa experiences a decline in support for the
elderly due to limited resources among the younger generation
[4]. This trend exposes older adults to poverty, alms begging, and
destitution. The study, supported by previous findings [39],
highlights government neglect of older adults’ welfare, echoing
participants’ frustrations. Government inaction may stem from
negligence, insufficient analysis of challenges, or an assumption
that issues will self-resolve. Societal failure to address older adults’
welfare emphasizes the urgent need for government intervention
and formal social welfare programs. Recognizing vulnerabilities
and challenges is crucial for promoting wellbeing and addressing
issues like poverty and destitution.

In this community, alms begging is prevalent, especially
among older adults whose children lack the financial means to
adequately support them. The absence of comprehensive aging
programs in national development plans [40] contributes to
poverty, leading to reliance on charity. Financial constraints
faced by the younger generation limit their support for older
adults [41]. The lack of a social safety net or pension scheme
further compounds financial difficulties for elderly individuals
not covered by such programs [42]. Many older adults in this
community, having worked in the informal sector, lack savings or
retirement funds, compelling some to resort to alms begging.
Importantly, soliciting alms does not imply childlessness; scholars
[43] argue it often results from children’s inability to provide,
exacerbated by the absence of formal support structures in
society.

Conclusion and Recommendations
The study provides comprehensive insights into the perceptions and
coping strategies of older adults with disabilities in a sub-Saharan
African community, emphasizing cultural and spiritual influences. It
identifies causes such as old age, diseases, and perceived affliction by
enemies, and distinguishes pragmatic and unpragmatic coping
approaches, highlighting the significant role of children for

support. Challenges arise from declining familial support and
limited social welfare systems, leading some to resort to alms
begging. Recommendations include culturally sensitive
interventions, prioritizing welfare policies, and addressing specific
health conditions. The study urges government commitment
through national development plans and social safety nets.
Despite insights, limitations are acknowledged, and future
research should employ mixed-methods approaches for a more
nuanced exploration of older adults’ experiences with disabilities.
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Objectives: With limited social security and health protection in Ghana, intergenerational
support is needed by those living with NCDs, who incur recurrent costs when seeking NCD
care. We measured the level of informal support received by NCD patients and identified
factors that influence support provision.

Methods:We surveyed 339 NCD patients from three hospitals in Ghana, who listed their
social ties and answered questions about their relationship and support frequency. We
analyzed the relationship between social support, demographic and health information,
characteristics of social ties, and network characteristics.

Results: Participants described 1,371 social ties. Nearly 60% of respondents reported
difficulties in their usual work or household duties due to chronic illness, which was also the
strongest predictor of support. Patients with higher wellbeing reported less social support,
while older age and having co-habitant supporters were negatively associated with
support, indicating caregiver burnout.

Conclusion: Ghanaian NCD patients receive support from various caregivers who may
not be able to handle the increasing healthcare and social needs of an aging population.
Policies should therefore enhance resource pooling and inclusiveness for old age security.

Keywords: Ghana, NCDs, social capital, social support, informal care

INTRODUCTION

Ghana is facing a growing challenge of both communicable and non-communicable diseases [1, 2].
Limited availability of health services for NCDs has made it difficult for patients to receive the care
they need, complicating their engagement in care [3]. The current system, as outlined in the Ghana
Health Service (GHS) Community-based Health Planning and Services (CHPS) policy, limits certain
types of healthcare professionals and facilities from providing some services, which leads to
inadequate and unequal access to NCD care services, particularly at the primary care level [1].

In Ghana, primary healthcare services are delivered by a mix of public, faith-based, and self-
financing private facilities, organized into a multi-level system consisting of district hospitals, health
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centers, and CHPS Compounds, providing basic public health
and clinical services [4]. Although some form of NCD care is
available within each level of the health system, medications for
NCDs are not regularly offered at health centers and CHPS
Compounds, which are the most accessible facilities for the
majority of the population [5]. CHPS Compounds may
provide NCD screening services such as blood pressure and
blood glucose measurement. However, these facilities must
refer patients to higher levels of the health system for
definitive NCD diagnoses and treatment. The NCD services
provided at health centers can be more variable and depend
on the specific credentials of the facility, yet a shortage of
healthcare professionals adequately trained to provide NCD
care at CHPS Compounds and health centers drives patients
to self-refer to the district hospital level (or higher) for even basic
NCD care services [6].

For rural populations in particular, substantial opportunity
costs associated with travelling to seek care can further drive this
already vulnerable group into poverty and hinder their
engagement in care and adherence to treatment [6, 7]. While
most patients attending public health facilities have health
insurance to mitigate the direct medical costs of obtaining
NCD care, patients often rely upon financial support from
their family and friends to cope with the non-medical costs of
care-seeking. However, this support tends to wane throughout
the duration of one’s chronic illness [8–10].

Intergenerational support is a form of social capital and a
cultural norm in sub-Saharan Africa (SSA), whereby parents
support and care for their children and in turn, their children
support them as they age [11]. Social capital is considered a
sympathetic behavior that extends beyond a reciprocal or
transactional relationship [12], compensating for a lack of
widespread social security for aging adults in sub-Saharan
Africa, and plays a major role in pooling resources and
facilitating older patients’ access to healthcare services [13]. In
this manner, intergenerational support is grounded on principles
of sympathy, reciprocity, and a sense of responsibility and duty.
However, as the population ages and the burden of
communicable and non-communicable diseases increases, the
burden of providing support also increases and undermines the
reliability of the support that the older patients can expect to
receive [11, 14].

The receipt of financial support may be particularly
important for people living with NCDs, who experience
substantial recurrent travel and opportunity costs when
accessing centralized NCD care services [15]. Previous
research directly surveyed caregivers in Ghana to study the
financial burden of caring for older family members and found
that the purchase of household goods represented the largest
direct cost, with direct transfers of money being relatively less
prevalent [16]. This study investigated the personal networks of
patients seeking care for chronic diseases in Ghana. Employing
multilevel models, the study aimed to identify factors that
influence their mobilization of social capital. Additionally,
the results revealed the cumulative cost of support borne by
the patients’ social networks.

METHODS

This study used a personal network survey to quantify NCD
patients’ receipt of informal support in relation to their
socioeconomic and health status, and personal network
characteristics. Similar to classic “whole” network data,
personal network data allows one to study a network of social
ties in relation to individual members of a key population; in this
case, patients seeking care for NCDs [17–19].

We aimed to recruit 100 NCD patients each from the Tamale
Teaching Hospital, Kintampo North Municipal Hospital, and
Hohoe Municipal Hospital, located in the Northern, Middle, and
Southern zones of Ghana, respectively. As patients seeking care
for NCDs frequently experience difficulties in receiving
appropriate care from community-level health facilities [6], we
purposively selected hospitals in order to facilitate the
recruitment of patients with chronic illnesses. In March and
April 2022, trained research assistants recruited potential
respondents as they waited to be seen by a clinician and
administered the questionnaire in English or a local language
following their consultation. Patients were eligible for
participation if they had ever been diagnosed with at least one
chronic health condition, were at least 50 years of age, and did not
display any indications of cognitive impairment. We also
collected three blood pressure measurements from each
participant, such that we report the mean of the final two
measurements. Data was collected using tablets and Open
Data Kit (ODK) [20], and data was uploaded to a secure
server in Switzerland at the end of each day of data collection.

Questionnaire
The questionnaire, described in greater detail in the
Supplementary Material, is similar to that used in a previous
study [21]. We first collected information on participants’
sociodemographic information and chronic disease history
before asking participants to list the six most important adults
in their lives and provide information on the informal social
support provided by these members of their social network
(Supplementary Box S1).

The key outcome of interest was how frequently named social
ties provide support to their respective participants, and the
questionnaire asked participants to report on their social
networks’ provision of emotional, informational, and material
support, described to participants as:

- Emotional support: “How frequently does [a given social tie]
give you emotional support? Such as comforting you,
making you feel respected or loved, or praying with/for you.”

- Informational support: “How frequently does [a given social
tie] give you informational support? Such as sharing advice
and knowledge, or helping you understand your doctor’s
instructions.”

- Material support: “How frequently does [a given social tie]
give you material support? Such as giving you money for
healthcare or bus tickets, helping you with tasks at home,
taking you to the health facility.”
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Analysis
Our primary aim was to assess the amount of material and non-
material support received as an outcome, including support from
individual alters and the cumulative support experienced by
participants. In our primary analysis, we combined emotional
and informational support into a single category of non-material
support. In our Supplementary Material we also provide
separate analyses for emotional support and informational
support, allowing for a more comprehensive examination of
the data.

We quantified social support using a categorical measure of
frequency, which we converted to a count of person-days of
support per month (as seen in Supplementary Table S1) [21, 22].
We used descriptive statistics to explore participant
characteristics and participant-level summaries of network and
support characteristics, and bivariate analyses to explore
predictors of support provision. For alter-level variables we
used linear regression while clustering variance at the
participant level and for participant-level variables we used
Welch t-tests.

We initially planned to employ Poisson regression to
investigate the relationship between our predictor variables
and the count of person-days of support exchanged between
individuals (alters) and our study participants. However, due to
the observed overdispersion of the outcome data, we found it
necessary to utilize negative binomial regression, a determination
supported by likelihood ratio tests [23, 24]. Similar to Poisson
regression, negative binomial regression yields incidence rate
ratios. These ratios indicate that, for categorical predictor
variables, the incidence rate at one category level is x times
that of the reference level. For continuous predictor variables,
the incidence rate ratio demonstrates the impact of a one-unit
increase, representing a 1-x percent difference in the outcome.

To investigate the influence of various participant-level, tie-
level, and network-level predictors on social support in terms of
the count of person-days of support provided over the past
month, we employed multilevel negative binomial regression.
Additionally, we included a random intercept term to account for
participant-level clustering. Our modelling process unfolded in
four incremental steps: we constructed separate models for
material and non-material support. We gradually integrated
the participants’ random intercept, participant-level predictors,
tie-level predictors, and network-level predictors to create the
comprehensive model.

At the participant level, we investigated if participants’ age,
Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS) score
[25], Multidimensional Scale of Perceived Social Support
(MSPSS) score, chronic illness-related productivity limitations,
and multimorbidities were associated with the receipt of support.
TheWEBWBS is a validated self-report scale designed to measure
an individual’s mental wellbeing or psychological flourishing. The
abridged version consists of 7 items covering aspects such as
positive affect, satisfying interpersonal relationships, and a sense
of personal accomplishment. Respondents rate their experiences
over the past 2 weeks on a 5-point Likert scale. The WEMWBS is
widely used in research and clinical settings to assess an
individual’s mental wellbeing and to monitor changes in

mental health and wellbeing over time [25]. Likewise, the
MSPSS is also a validated self-report scale and uses 12 items
rated on a 7-point Likert scale to measure an individual’s
perceived social support [26–28]. For both the WEMWBS and
MSPSS, scores of the individual items are summed to arrive at a
single score, which were included in the models as continuous
predictor variables. However, due to excessive collinearity, we did
not include the MSPSS in the final model specifications.

At the alter level, we sought to determine if family members
and household members differ in their support provision relative
to non-family ties or those living outside the household.

In terms of network characteristics, we hypothesized that ties
would provide less support to participants who have a larger
number of supportive ties overall while participants with more
non-family ties would receive more support. The rationale
underlying these hypotheses is that a “bystander effect” may
lead individual ties to be less likely to support the participant if
they perceive there to be others who are willing to provide
support, while non-family ties and those not residing in the
same household may be more willing and able to support the
participant if they are less likely to have experienced caregiver
fatigue.

We used STATA version 16 for data cleaning and
manipulation, R version 4.2.1 for analyses, and Python
3.9.7 and the “NetworkX” package for network visualization.

Ethics Statement
This study received ethical approval from the Korle Bu Teaching
Hospital (KBTH) Institutional Review Board (IRB) (Ref: KBTH-
STC 000147/2021). Prior to recruitment, we presented the study’s
objectives to potential participants and described in detail the
information they would be asked to provide. We informed
potential participants that they may refuse blood pressure
measurements and/or withdraw from the study at any time
without consequences and all participants provided written
informed consent before participation. In cases where
potential participants were unable to write, we accepted verbal
consent in lieu of written consent.

RESULTS

This study interviewed a total of 339 participants, who provided
information about their relationships with 1,371 alters. Patients
had a mean age of 62.4 years, most were married or living with a
partner (65.2%), just over half had completed primary school, and
only 23.6% had a formal occupation. Diabetes (44.2%) and
hypertension (69%) were the most commonly-reported
chronic diseases, and nearly 60% of respondents reported
being unable to accomplish their usual work or household
duties due to their chronic illness (Table 1). On average,
participants named four social ties each, of which 80%
provided emotional support, 40% provided informational
support, and 50% provided financial or other material support
(Table 1).

Initial exploratory analyses using bivariate statistics suggested
that men receive less non-material support (6.7 person-days)
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compared to women (9.9 person-days) and less material support
(8.9 person-days) compared to women (12.7 person-days)
(Supplementary Table S and Figure 1). Figure 1
demonstrates these between-group differences, both in terms
of the proportion of one’s social ties that provide support and

the frequency of support received by patients. However, when
controlling for other variables in multivariate mixed effects
negative binomial regression models, we did not find a
significant difference in the amount of support received by
men and women (Tables 2, 3).

TABLE 1 | Summary of participant-level variables disaggregated by gender, with chi-square p-values (Ghana, March and April 2022).

Overall Women Men p-value

n 339 173 166
Age, mean (SD) 62.4 (10.1) 62.5 (10.3) 62.3 (9.9) 0.859

Marital status, n (%) Divorced 19 (5.6) 10 (5.8) 9 (5.4) <0.001***
Widowed 63 (18.6) 55 (31.8) 8 (4.8)
Never Married 9 (2.7) 2 (1.2) 7 (4.2)
Living with partner 26 (7.7) 7 (4.0) 19 (11.4)
Married 195 (57.5) 81 (46.8) 114 (68.7)
Separated 27 (8.0) 18 (10.4) 9 (5.4)

Education, n (%) None 106 (36.3) 64 (40.3) 42 (31.6) 0.017*
Some primary 44 (15.1) 28 (17.6) 16 (12.0)
Primary 31 (10.6) 17 (10.7) 14 (10.5)
Some secondary 34 (11.6) 21 (13.2) 13 (9.8)
Secondary 41 (14.0) 13 (8.2) 28 (21.1)
College 36 (12.3) 16 (10.1) 20 (15.0)

Household size, mean (SD) 5.5 (3.6) 5.1 (2.9) 5.9 (4.1) 0.025*

Occupation, n (%) Caring for home/children 25 (8.7) 22 (13.6) 3 (2.4) <0.001***
Private Formal Sector 17 (5.9) 4 (2.5) 13 (10.3)
Public Servant 51 (17.7) 20 (12.3) 31 (24.6)
Retired 54 (18.8) 21 (13.0) 33 (26.2)
Self-employed, small business 94 (32.6) 71 (43.8) 23 (18.3)
Subsistance Farmer 47 (16.3) 24 (14.8) 23 (18.3)

Paid work in past year, n (%) Yes 117 (34.5) 55 (31.8) 62 (37.3) 0.336

Productivity loss due to illness, n (%) Never 147 (43.4) 71 (41.0) 76 (45.8) 0.533
Sometimes 99 (29.2) 55 (31.8) 44 (26.5)
Completely 93 (27.4) 47 (27.2) 46 (27.7)

Days of work/productivity lost to illness, mean (SD) 10.4 (13.2) 10.5 (13.0) 10.4 (13.4) 0.954
Current HI, n (%) Yes 282 (83.4) 147 (85.5) 135 (81.3) 0.380

Paid for own HI, n (%) I do not know 1 (0.4) 1 (0.7) 0.002**
No 19 (6.7) 14 (9.5) 5 (3.7)
Yes, partially 17 (6.0) 15 (10.2) 2 (1.5)
Yes, completely 245 (86.9) 117 (79.6) 128 (94.8)

Perceived health status, n (%) Bad 35 (10.9) 20 (12.3) 15 (9.4) 0.039*
Moderate 110 (34.3) 66 (40.7) 44 (27.7)
Good 151 (47.0) 65 (40.1) 86 (54.1)
Very good 25 (7.8) 11 (6.8) 14 (8.8)

Diabetes, n (%) Yes 150 (44.2) 87 (50.3) 63 (38.0) 0.029*
Hypertension, n (%) Yes 234 (69.0) 121 (69.9) 113 (68.1) 0.799
Epilepsy, n (%) Yes 9 (2.7) 3 (1.7) 6 (3.6) 0.328
Asthma, n (%) Yes 14 (4.1) 9 (5.2) 5 (3.0) 0.459
Other chronic illness, n (%) Yes 36 (10.6) 12 (6.9) 24 (14.5) 0.038*
Systolic BP, mean (SD) 139.3 (19.6) 139.1 (20.9) 139.5 (18.3) 0.881
Diastolic BP, mean (SD) 92.1 (16.5) 92.5 (17.4) 91.8 (15.5) 0.713
Stage II Hypertension, n (%) Yes 218 (64.3) 116 (67.1) 102 (61.4) 0.335
Tie count, mean (SD) 3.9 (1.9) 3.9 (1.9) 4.0 (1.9) 0.849
Tie weight, mean (SD) 0.7 (0.1) 0.8 (0.1) 0.7 (0.1) 0.016*
Proportion of women in support network, mean (SD) 0.4 (0.3) 0.4 (0.3) 0.4 (0.3) 0.760
% of alters who provide emotional support, mean (SD) 0.8 (0.3) 0.9 (0.3) 0.8 (0.3) 0.381
% of alters who provide informational support, mean (SD) 0.4 (0.4) 0.4 (0.4) 0.3 (0.4) 0.076
% of alters who provide material support, mean (SD) 0.5 (0.4) 0.5 (0.4) 0.4 (0.4) 0.010*

* = p < 0.05, ** = p < 0.01, *** = p < 0.001.
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FIGURE 1 | Average cluster graphs depicting participants’ receipt of support from each of four classes of social tie. Node size corresponds to the relative
prevalence of each relation type within the network. The left column represents the proportion of ties that provide non-material support (blue) and material support
(green), while the right represents the average number of support events provided by each class of tie per month (Ghana, March and April 2022).
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The provision of non-material support was influenced by several
factors, including the age of the patient, WEMWBS score,
productivity loss due to chronic illness, and number of reported
social ties. Additionally, the relationship between the patient and
their social ties, the gender of the social ties, and their residence
location also played a significant role in determining the level of
non-material support provided (Table 2, see Supplementary Table
S3 for disaggregated analysis of emotional and informational
support). In terms of household and gender, negative binomial
regression models indicated that egos’ partners and those living in
the same household provided less support, while men tended to
provide more support than women (Table 2).

We also found that alters provided more support to younger
egos, those with work limitations, and lower WEMWBS scores,
yet provided less support to those with a larger network of social
ties (Table 2, Figure 1). Figure 1 clearly demonstrates the
differences in the amount of support received by people with

and without NCD-related work limitations, particularly in how
“other” social ties provide substantially more support to people
living with work limitations than without. Together, the
directionalities of these effects suggest that alters provide the
most support to patients with the greatest need for support.
Among the predictors at the social ties level, partners and those
living in the same household provided the least amount of
support, suggesting compassion fatigue.

We analyzed the provision of tie-level support and found that
WEMWBS score, chronic illness-related productivity loss, and
number of reported social ties were important predictors of
overall non-material support received by the ego (Table 3, see
Supplementary Table S4 for disaggregated analysis of emotional
and informational support). This pattern was also observed when
analyzing overall material support received, with additional factors
such as living with a partner and the proportion of non-family ties
in one’s social network also playing a role (Table 3).

TABLE 2 |Multilevel negative binomial regression models for predicting the count of person-days of informal social support provided by alters to egos over the past month
(N2 = 339, N1 = 1,371) (Ghana, March and April 2022).

Support type: Overall Non-material Material

Predictors Incidence Rate Ratios p Incidence Rate Ratios p Incidence Rate Ratios p

(Intercept) 5.63*** (3.53–8.98) <0.001 3.22*** (2.06–5.05) <0.001 3.56*** (1.99–6.38) <0.001
Ego age 0.80** (0.70–0.92) 0.001 0.81*** (0.71–0.91) <0.001 0.88 (0.74–1.03) 0.119
Ego gender: Men 0.90 (0.70–1.16) 0.426 0.86 (0.68–1.08) 0.195 0.90 (0.65–1.24) 0.510
Living with partner: Yes 0.81 (0.61–1.08) 0.158 0.96 (0.74–1.25) 0.788 0.67* (0.47–0.96) 0.028
Wellbeing score 0.86* (0.75–0.98) 0.026 0.80*** (0.71–0.91) <0.001 1.02 (0.87–1.20) 0.765
Only hypertension: Yes 0.76 (0.55–1.05) 0.097 0.94 (0.70–1.26) 0.687 0.68 (0.45–1.01) 0.058
Multimorbidities: Yes 0.89 (0.65–1.23) 0.487 0.90 (0.68–1.19) 0.455 0.92 (0.62–1.36) 0.662
Ever missed work due to NCD: Yes 2.63*** (1.96–3.53) <0.001 1.90*** (1.45–2.48) <0.001 3.46*** (2.39–5.02) <0.001
Alter relation: partner 1.06 (0.76–1.47) 0.728 0.48** (0.29–0.80) 0.004 1.54* (1.03–2.29) 0.034
Alter relation: Other family 0.78* (0.62–0.99) 0.042 0.85 (0.65–1.10) 0.211 0.56*** (0.40–0.78) 0.001
Alter relation: other 0.84 (0.67–1.04) 0.108 0.96 (0.74–1.24) 0.740 0.56*** (0.41–0.75) <0.001
Alter same age or older than ego: Yes 0.90 (0.73–1.11) 0.321 0.84 (0.66–1.07) 0.156 1.05 (0.78–1.41) 0.761
Alter gender: Men 1.43*** (1.22–1.68) <0.001 1.18 (0.98–1.42) 0.074 1.49*** (1.21–1.85) <0.001
Alter resides with ego: yes 0.23*** (0.19–0.28) <0.001 0.17*** (0.14–0.22) <0.001 0.26*** (0.20–0.34) <0.001
% of “other” ties composing network 1.08 (0.97–1.21) 0.153 0.97 (0.88–1.08) 0.620 1.18* (1.03–1.35) 0.019
Number of named social ties 0.89** (0.82–0.96) 0.004 0.89** (0.82–0.96) 0.004 0.86** (0.77–0.95) 0.004

*p < 0.05 **p < 0.01 ***p < 0.001.

TABLE 3 | Negative binomial regression models for predicting the total count of person-days of informal social support received by egos from all of their alters over the past
month (N = 339) (Ghana, March and April 2022).

Support type: Non-material Material

Predictors Incidence Rate Ratios p Incidence Rate Ratios p

(Intercept) 35.18*** (10.23–120.96) <0.001 21.00*** (5.44–81.05) <0.001
Ego age 0.98* (0.97–1.00) 0.013 0.99 (0.98–1.00) 0.109
Ego gender: Men 0.88 (0.68–1.15) 0.354 0.80 (0.59–1.07) 0.138
Living with partner: Yes 0.86 (0.64–1.16) 0.323 0.70* (0.51–0.97) 0.033
Wellbeing score 0.93*** (0.90–0.95) <0.001 0.95*** (0.93–0.98) 0.001
Hypertension: Yes 0.88 (0.57–1.36) 0.570 0.87 (0.54–1.39) 0.557
Diabetes: Yes 1.21 (0.78–1.88) 0.383 1.11 (0.69–1.80) 0.672
Ever missed work due to NCD: Yes 1.90*** (1.36–2.65) <0.001 2.59*** (1.80–3.73) <0.001
% of “other” ties composing network 1.37 (0.83–2.25) 0.213 1.78* (1.07–2.96) 0.027
Number of named social ties 1.20*** (1.11–1.29) <0.001 1.14** (1.05–1.24) 0.002
% of women composing network 0.97 (0.61–1.53) 0.880 1.18 (0.73–1.92) 0.507
Hypertension: Yes × Diabetes: Yes 0.89 (0.51–1.57) 0.696 0.99 (0.54–1.82) 0.973

*p < 0.05 **p < 0.01 ***p < 0.001.
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For the provision of material support, we found that egos’
marital status, chronic illness-related productivity loss, number of
non-kin social ties, and overall number of reported social ties
were important predictors, while alters’ relation to the ego,
gender, and residence location were also important predictors
(Table 2). As with non-material support, alters provided more
support to egos whose chronic condition limits their ability to
work. However, they provided notably less support to those who
were married and had a larger network of social ties (Table 2).
While there was no association between the proportion of non-
family ties in egos’ networks and the provision of non-material
support, egos with more non-family ties receive significantly
more material support than those whose networks were
mostly composed of family members. However, non-family
ties and “other” family ties provided less support than egos’
children or partners (Table 3), suggesting that the overall
structure and composition of social networks is as important
as the characteristics of individual social ties when it comes to
determining the mobilization of social capital.

DISCUSSION

This study examined the personal networks of patients to
understand the factors that drive the mobilization of social
capital among Ghanaians seeking care for NCDs. We found
important predictors of support mobilization at the individual,
social network, and relationship levels. These predictors
contributed to significant variability in both giving and receiving
social support, yielding some surprising findings. Contrary to our
expectations, we observed that older patients and those with better
mental wellbeing did not receive the most support, despite older
patients’ greater need for it and the demonstrated protective effect of
receiving support, respectively [29].

However, the relationship between mental wellbeing and social
support is complex and may involve multiple potential causal
pathways to consider. While previous research has shown that
social support can have a protective effect onmental wellbeing [29],
it is also possible that individuals with higher levels of mental
wellbeing are perceived as having less need for support. Further
investigation is needed to fully understand the different patient
typologies that may exist. A larger, longitudinal study would be
beneficial, as it would allow for the examination of the dynamic
relationships between mental wellbeing and social support over
time, and establish the temporal precedence of these variables.

Our study found that older patients generally need more
support, but surprisingly, they receive less support from their
social network. This could be due to caregiver fatigue and
burnout, or the reduction of social connections over time [30,
31]. The occurrence of compassion fatigue and burnout is further
supported by our finding that alters living in the same household
as the ego provide substantially less non-material and material
support, and that one’s partner also provides less non-material
support than other types of relation (Table 2, Supplementary
Table S2).

The strongest predictor of social support with the largest effect
size was whether patients’ chronic illness ever prevented them from

working or performing their usual household duties. Patients’
reduced ability to work is also a more readily observed outcome
of their illness and the greater provision of support to these patients
may demonstrate the need-based provision of support or even the
redistribution of household or family resources to account for
variable, differential labor productivity.

Contrary to previous work in Ghana and sub-Saharan Africa
[16, 32], we found that care recipients more frequently reported
men as caregivers than women.

Previous studies focused on caregiving from the perspective of
caregivers, which may explain unexpected differences in care
recipients’ perception and reporting of informal care. For
example, gender roles and expectations (e.g., women providing
informal care and performing household work) could cause
underreporting of women’s contributions to care [33]. To have
a more complete understanding of the burden and function of
informal care, future studies should involve both caregivers and
care recipients.

Although participants more frequently identified family
members as social ties, non-family ties were reported to provide
more support during the 1 month recall period. Furthermore,
having a higher proportion of non-family ties within one’s
network was predictive of receiving greater overall support. On
an individual basis, non-family ties may providemore support over
this relatively short 1 month recall period if, for example, they are
less routinely mobilized relative to family ties.

Previous research has investigated the notion that “weaker”
non-family ties provide bridging social capital, which expands the
patient’s pool of resources and enables the sharing and exchange
of both financial and non-financial support [34–36]. Bridging
social capital can give patients access to new resources, reducing
the risk of resource depletion through overuse. These ties, being
less familiar, may be less prone to compassion fatigue compared
to stronger ties, such as close relatives.

The conclusions drawn from this study bear limitations,
primarily due to its exclusive focus on patients who are seeking
healthcare, without comparing them to a random sample of people
with NCDs. The challenge of obtaining such a sample via a
household survey is underscored by the low awareness of
hypertension among Ghanaians, with estimates as low as 20%
[37–39]. Additionally, it is important to note that the results may
not fully represent the true extent of social support experienced by
NCD patients, as they rely solely on self-reports from the patients
themselves. For instance, there is a possibility that respondentsmay
have underreported support received from household members, as
they may perceive such assistance as routine family or household
resource-sharing, thus not explicitly categorized as “social
support.” Conversely, receiving support less frequently from
individuals outside the household may be seen as a more
exceptional event, making it easier to recall and report as social
support. To obtain a more holistic understanding of informal
support for NCD patients, future research should consider
adopting a mixed-methods approach. This approach should
involve both the recipients and providers of support, facilitating
an exploration of the motivations, determinants, and functions of
support, while also addressing any disparity in perceptions between
the two groups.
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Conclusion
Patients seeking care for NCDs reported receiving support from a
variety of caregivers, and we identified a number of factors that
influence the level of support received. As the population in SSA
ages and the burden of chronic illness increases, the demand for
informal care may soon outstrip the ability of younger generations
to provide it. To address this issue, policymakers should focus on
improving resource pooling and inclusivity for old age security and
social health protection, reducing the financial stress of aging and
chronic illness for both caregivers and recipients. Additionally, they
should consider expanding old age security, while respecting
traditional customs of intergenerational support, by aligning
social security schemes and poverty reduction strategies with
national values and expectations.
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Objectives: a) To document the prevalence and correlates of frailty among older adults
living with HIV (OALWH) and their uninfected peers, and b) Investigate HIV status as an
independent predictor of frailty.

Methods: This cross-sectional study was conducted between 2020 and 2021 at the
Kenyan coast among 440 older adults aged ≥50 years (257 OALWH). Frailty was assessed
using the Reported Edmonton Frail Scale. Logistic regression was used to examine the
correlates of frailty.

Results: The prevalence of frailty was significantly higher among OALWH (24%) than their
uninfected peers (13%). HIV seropositivity was not independently associated with frailty.
Sleeping difficulties, ageism, higher waist/hip ratio, visiting traditional healers, HIV
treatment change/interruption, prolonged illness following HIV diagnosis, and self-
reported diabetes were significantly associated with higher odds of frailty. Residing in
larger households, having higher income, having friends, being male and light physical
activities were significantly associated with reduced odds of frailty.

Conclusion: The prevalence of frailty is elevated among OALWH; however, factors other
than HIV are predominant, particularly psychosocial factors. Multicomponent interventions
are needed to prevent/delay and manage frailty in this setting.

Keywords: HIV, aging, frailty, correlates, sub-Saharan Africa

INTRODUCTION

Recent years have witnessed a remarkable rise in the population of older adults in developing
countries, including Kenya, making caring for the elderly a public health priority [1]. A better
understanding of the factors that influence healthy ageing is crucial for designing appropriate
therapies to prevent functional decline, maintain independence, and preserve the quality of life of
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these adults. In this context, increasing attention has been paid to
geriatric syndromes, especially frailty, as a potential explanation
of the health diversity among older adults [2]. Although a
universal definition is still lacking, frailty is commonly
conceptualized as the increased vulnerability to external and
internal stressors resulting from a significant loss of
physiologic reserve [3]. Several pathophysiological pathways,
including cellular senescence, mitochondrial dysfunction,
oxidative stress, and dysregulation of inflammatory processes,
underlie the frailty syndrome [4]. Growing evidence from
systematic reviews also links frailty with adverse health
outcomes, including emergency hospital admissions [5],
disability [6], poor quality of life [7], dementia [8], and
premature mortality [9]. Given the high burden, negative
impacts on older adults, and the dynamic nature of frailty,
identifying the determinants of frailty is imperative, especially
among vulnerable older adults such as those ageing with HIV.

Frailty has been examined extensively in recent years;
however, most work has been conducted in older populations
in high-income countries (HICs). Some work has been conducted
in LMICs, but this has been confined to Brazil, Mexico, China
[10] and South Africa [11–14]. So far, results indicate that the
prevalence of frailty is highly variable, both between countries
and between populations within a country, due to differences in
the populations studied and the measurement of frailty. A recent
meta-analysis of European studies showed a frailty prevalence of
12% among community-based studies and 45% in non-
community-based studies [15]. In Latin America, the
prevalence of frailty among community-dwelling older adults
was 20%, with a range of 8%–43% in the studies reviewed [16].
Among OALWH, the global prevalence of frailty ranges from 5%
to 29% [17]. In SSA, there has been growing attention to the risks
of frailty in the ageing population, both in the general population
and among people living with HIV (PLWH). To our knowledge,
about a dozen studies on frailty have been conducted among older
adults in the general population in SSA: South Africa [11–14],
Tanzania [18–20], Ghana [13, 14], Nigeria [21], and Burkina Faso
[22] with prevalence estimates ranging from 5.4% [11] to 63.3%
[21]. Only two studies have focused on OALWH [23], with
prevalence estimates ranging from 2.8% to 14.7%.

Identifying the risk and protective factors of frailty may be
useful for developing interventions designed to prevent and/or
lower the burden that frailty places on a person and provide
future directions for public health policy. Indeed, numerous
studies have focused on identifying the factors associated with
frailty, including the role of biological, lifestyle, and psychological
factors [18]. Among older adults in the general population,
sociodemographic factors (e.g., being female, older age, low
education levels, low income, living alone), physical factors
(e.g., obesity, malnourishment, hearing loss, visual impairment,
persistent pain), lifestyle factors (e.g., smoking, alcohol
consumption, sedentary behaviours) and psychological factors
(e.g., depressive symptoms, and sleeping problems) have been
identified as risk factors for frailty [24–33]. Most of these studies
have focused on sociodemographic factors. However, recently
published studies have focused more on lifestyle-related,
psychological, and biological factors associated with frailty,

which may reflect a growing interest in potentially modifiable
factors for frailty. Among OALWH, less research on risk and
protective factors has been conducted. In a past systematic review
[17], the predictors of frailty included older age, comorbidities,
diagnosis of acquired immunodeficiency syndrome (AIDS) and
low current CD4+ cell count.

Like many parts of SSA, Kenya’s population of older adults is
increasing rapidly. In the most recent population census of 2019,
the proportion of older adults aged ≥50 years was about 11%,
representing approximately 5.2 million individuals [34]. Kenya is
also witnessing an increase in chronic age-related conditions [35],
which coincides with a high prevalence of HIV among those
aged ≥50 years [36]. Hence, establishing the current burden and
determinants of frailty is essential if health and social care services
are to meet the needs of Kenya’s ageing population. The present
study aims to: a) determine the prevalence of frailty among
OALWH compared to their uninfected peers; b) investigate
HIV status as an independent predictor of frailty in the older
adults; and c) investigate the determinants of frailty among the
older adults at the coast of Kenya.

METHODS

Study Design and Setting
This was a cross-sectional study carried out at the Kenyan coast in
Mombasa and Kilifi counties between 2020 and 2021. With an
estimated population of about 1.5 million people [37], most Kilifi
residents are rural inhabitants of the Mijikenda tribe, whose
primary source of livelihood is subsistence farming and small-
scale trading. In Kilifi, the prevalence of HIV in adults is 4.5%
[38]. Mombasa County borders Kilifi to the north and hosts
Mombasa City, the second-largest city and chief port of Kenya. It
has a population of about 1.2 million residents [37]. Given its
urban nature, the county is made up of the local (Mijikenda and
Swahili) and immigrant communities from other parts of Kenya.
At about 60%, the formal sector provides the majority of
employment in Mombasa County [39]. The prevalence of HIV
in adults in Mombasa is about 7.5% [38].

Study Participants and Recruitment
Older Adults Living With HIV (OALWH)
We recruited the OALWH from two public HIV-specialized
clinics in Mombasa and Kilifi counties (one in each). We
specifically selected the two clinics because of their wide client
catchment area and their large volume of potential participants.
To be included, clients had to be aged ≥50 years of age, have a
confirmed HIV seropositivity status, be on HIV treatment, and be
willing and able to provide informed consent for their
involvement.

In both HIV clinics, two community health volunteers or
healthcare providers assisted us in reviewing existing records to
identify potential clients. Efforts were made to contact all
potential clients who had contact details (in alphabetical
order) to invite them to participate in our study. Study
introductions were conducted in person by a research assistant
before any enrolment. Participant recruitment began in
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Mombasa County; however, it was interrupted by the onset of the
COVID-19 pandemic after recruiting and assessing only
72 OALWH. Upon resumption of project activities, the
recruitment and assessment of remaining clients (n = 368)
took place in Kilifi County.

HIV Uninfected Older Adults
All the older adults without HIV were recruited from Kilifi
County. The Kilifi Health and Demographic Surveillance
System (KHDSS) was used to identify families with eligible
older adults. Subsequently, potential participants
aged ≥50 years were randomly identified from the existing
database and followed up at their homes using Global
Positioning System (GPS) coordinates by our trained research
assistants. Project information was shared with all individuals
who expressed interest in participation. As inclusion criteria,
individuals had to be ≥50 years old, inhabitants of Kilifi county,
and provide consent to their involvement, including willingness
to be tested for HIV using a rapid HIV testing kit (OraQuick) for
a confirmation of their HIV seronegative status.

Sample Size Calculations
We calculated our sample size using a previous study [40], which
reported significant differences in the prevalence estimate of
frailty between OALWH and their uninfected counterparts.
Power analyses in Stata (using effect estimates and comparison
of two group proportions) were conducted to estimate the
required sample size. An overall sample of 310 was required
to detect a difference in frailty between OALWH and uninfected
peers at 80% power and a 5% level of statistical significance. A
sample of 450 participants was deemed sufficient, allowing for
missing data.

Measures
We programmed all our research instruments on Android tablets
using the Research Electronic Data Capture (REDCap) platform
[41] for face-to-face interviewer administration. The first author
(the study coordinator) trained the research assistants for 2 weeks
to facilitate the proper administration of the study tools. All study
tools not previously adapted to the local language of Swahili
underwent recommended adaptation procedures, that is, forward
translation, forward translation review, back translation,
harmonization by a panel of experts, pilot testing, pilot testing
review, and proofreading [42].

Sociodemographic and Asset Index Form
Sociodemographic characteristics, including participants’ age,
sex, marital status, educational level, occupational status,
household size, income, living arrangements and number of
dependents, were captured in REDCap. We also collected
information on individual and family ownership of disposable
assets for asset index computation as a proxy for socioeconomic
status. The participants also provided information on their food
security in the past week, access to social support, social network
of close friends, the number of people living with HIV in the
household, and whether they were taking care of sick family
members at the time and visiting traditional healers.

General Health Information
We also gathered the participants’ anthropometric details (such as
height, weight, blood pressure, waist, and hip circumference), hours
spent on sedentary activities in a day, sexual activity, number of
medications one was using, self-reported comorbidities, pastmedical
history, and common complaints, e.g., fatigue, pain, sleeping
difficulties, visual and hearing problems.

For OALWH, we also asked HIV-specific questions relating to
the disclosure of HIV status, access to the HIV clinic, and past
medical history, e.g., cART regimen change/interruption and
prolonged illness after HIV diagnosis. Information pertaining
to their current ART regimen and overall duration on ART were
extracted from their medical records. We also collected 10 mL of
venous blood samples from the OALWH for viral load
measurement.

Psychosocial Measures
Psychosocial variables included HIV-related stigma, functional
disability, loneliness, and age-related discrimination (ageism). All
these constructs were assessed using interviewer-administered
Likert scales, the brief 12-item HIV stigma scale [43], the 12-item
World Health Organization Disability Assessment Schedule
2 [44], UCLA 8-item loneliness scale [45], and the 20-item
ageism survey [46]. In each scale, a higher score translates into
a greater level of impairment.

Measures of Frailty
We assessed frailty using the modified Reported Edmonton Frail
Scale [47]. It assesses nine domains of frailty: cognition, general
health status, functional independence, social support,
medication use, nutrition, mood, continence, and self-reported
functional performance. Each domain comprises a set of
questions examining the construct. Test scores range from
0–18, and participants are classified conventionally into
5 categories, with a higher score representing a higher degree
of frailty: 0–5 (not frail), 6–7 (apparently vulnerable), 8–9 (mild
frailty), 10–11 (moderate frailty) and 12–18 (severe frailty). In the
current study, we collapsed these categories into three: 0–5 (non-
frail), 6–7 (pre-frail) and 8–18 (frail) to enable meaningful
analysis of the correlates of frailty [48, 49].

Data Analysis
We conducted all our analyses in STATA version 15.0 (StataCorp
LP, College Station, TX, United States). We utilized descriptive
statistics to summarize sample characteristics. Specifically,
independent Student’s t-test and Chi-square test were used to
compare differences in independent variables. Proportions were
used to estimate the prevalence of frailty among OALHW and
their uninfected peers. To examine HIV status as an independent
predictor of frailty, we used logistic regression analyses adjusting
for relevant exposure variables that accounted for differences in
frailty. Examination of the correlates of frailty applied logistic
regression models to explore univariate associations between the
binary outcome variables (frailty) and the various exposure
variables. Expose variables with a p-value <0.15 in the
univariate analysis were then entered into the multivariable
models using forward selection. In all models, collinearity was
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TABLE 1 | Characteristics of the study population by HIV status, n = 440 (The HIV-associated Neurocognitive Disorders study, Kenya, 2020 and 2021).

Characteristic Total sample
n = 440

HIV status

HIV uninfected older adults,
n = 183

HIV-infected older adults,
n = 257

p-value

Age (years)
50–59 227 (51.6) 84 (45.9) 143 (55.6)
60–69 171 (38.9) 74 (40.4) 97 (37.7) 0.02
≥70 42 (9.5) 25 (13.7) 17 (6.6)

Sex
Female 258 (58.6) 98 (53.6) 160 (62.3) 0.07
Male 182 (41.4) 85 (46.4) 97 (37.7)

Marital status
Never married 12 (2.8) 4 (2.2) 8 (3.1)
Separated/Divorced/Widowed 181 (41.1) 45 (24.6) 136 (52.9) <0.001e
Married/cohabiting 247 (56.1) 134 (73.2) 113 (44.0)

Education level
None 162 (36.8) 90 (49.2) 72 (28.0)
Primary 182 (41.4) 65 (35.5) 117 (45.5) <0.001e
Secondary 73 (16.6) 22 (12.0) 51 (19.9)
Tertiary 23 (5.2) 6 (3.3) 17 (6.6)

Employment
Unemployed 288 (65.5) 126 (68.9) 162 (63.0)
Employed 116 (26.3) 39 (21.3) 77 (30.0) 0.1
Retired 36 (8.2) 18 (9.8) 18 (7.0)

Household size
One to two people 69 (15.7) 15 (8.2) 54 (21.0)
Three to six people 297 (67.5) 131 (71.6) 166 (64.6) 0.001
Above seven people 74 (16.8) 37 (20.2) 37 (14.4)

Monthly household income (Ksh)
≤10,000 279 (63.4) 69 (37.7) 210 (81.7)
Above 10,000 161 (36.6) 114 (62.3) 47 (18.3) <0.001

Living arrangements
Multiple generational families 359 (81.6) 169 (92.3) 190 (73.9)
Single generational families 41 (9.3) 6 (3.3) 35 (13.6) <0.001e
Alone 40 (9.1) 8 (4.4) 32 (12.5)

Number of dependents, mean (SD) 3.2 (2.6) 3.6 (2.5) 2.9 (2.7) 0.01

Caring for a sick family member, OM = 2
Yes 291 (66.4) 104 (57.1) 187 (73.1) 0.001
No 147 (33.6) 78 (42.9) 69 (26.9)

Social network of close friends (yes or no question) OM = 1
None 19 (4.3) 4 (2.2) 15 (5.9)
Yes 420 (95.7) 179 (97.8) 241 (91.4) 0.1e

Access to instrumental/social support
None 199 (45.2) 93 (50.8) 106 (41.2)
Sometimes 215 (48.9) 83 (45.4) 132 (51.4) 0.07
Most of the time 26 (5.9) 7 (3.8) 19 (7.4)

Seeking the services of traditional healers OM = 4
No 399 (91.5) 166 (90.7) 233 (92.1) 0.6
Yes 37 (8.5) 17 (9.3) 20 (7.9)

History of cerebrovascular accident OM = 4
No 427 (97.9) 178 (97.3) 249 (98.4) 0.5e

Yes 9 (2.1) 5 (2.7) 4 (1.6)

Food insecurity (lack of food in the past week), OM = 3
Never 293 (67.1) 134 (73.6) 159 (62.4)
Sometimes 119 (27.2) 45 (24.7) 74 (29.0) 0.002e

Most of the time/always 25 (5.7) 3 (1.7) 22 (8.6)

Asset index scorea—mean (SD) 2.3 (1.5) 1.9 (1.2) 2.5 (1.6) <0.001

(Continued on following page)
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checked, and for all hypothesis tests, a two-tailed
p-value <0.05 was deemed statistically significant. We checked
the overall fit of the final models using Hosmer and Lemeshow’s
goodness of fit, where a p-value of >0.05 was considered
a good fit.

RESULTS

Sample Characteristics
Our sample comprised 440 participants, 257 (58%) of whomwere
OALWH. An overall response rate of 90% was achieved at
recruitment. Among the respondents, 6 (1.4%) did not

complete the outcome measure. Table 1 gives the details of
the demographic and biopsychosocial information of these
participants. In brief, the mean age of the respondents was
60.1 (SD = 6.9) years and 58.6% were female. The majority of
the participants were unemployed (65.5%), had a monthly
household income of less than 10,000 Kenyan shillings—about
$90 (63.4%), lived in multigenerational households (81.6%), and
had caregiving responsibilities (66.4%). Moreover, close to half of
them reported being sexually active, and a similar proportion
reported that they were not accessing/receiving adequate social
support. Adults living with HIV were likely to be younger,
unmarried, more educated, have lower monthly household
income, live alone, and have fewer dependents.

TABLE 1 | (Continued) Characteristics of the study population by HIV status, n = 440 (The HIV-associated Neurocognitive Disorders study, Kenya, 2020 and 2021).

Characteristic Total sample
n = 440

HIV status

HIV uninfected older adults,
n = 183

HIV-infected older adults,
n = 257

p-value

Body mass index—mean (SD), OM = 11 24.9 (6.0) 24.7 (6.1) 25.0 (5.9) 0.7

High waist-hip ratio
No 202 (46.3) 77 (42.1) 125 (49.4) 0.1
Yes 234 (53.7) 106 (57.9) 128 (50.6)

Loneliness scoreb—mean (SD), OM = 3 13.9 (3.7) 13.0 (3.4) 14.6 (3.7) <0.001

Functional disability scorec—mean (SD), OM = 2 2.5 (4.3) 1.5 (3.0) 3.1 (4.9) <0.001

Ageism scored—mean (SD) 4.2 (5.9) 3.0 (4.4) 5.0 (6.6) <0.001

Hours spent in sedentary activities in a day, mean (SD), OM = 12 4.5 (2.6) 4.3 (2.1) 4.6 (2.9) 0.3

Days spent doing light activities in the past week, mean (SD),
OM = 5

5.6 (2.4) 4.6 (3.0) 6.4 (1.6) <0.001

Sexually active, OM = 4
Yes 206 (47.3) 105 (57.4) 101 (39.9) <0.001
No 230 (52.7) 78 (42.6) 152 (60.1)

Sleeping difficulties in the past month, OM = 4
None 276 (63.3) 125 (68.3) 151 (59.7)
Sometimes 131 (30.1) 53 (29.0) 78 (30.8) 0.01e

Most of the time/always 29 (6.6) 5 (2.7) 24 (9.5)

Frequent bodily pain
No 334 (75.9) 134 (73.2) 200 (77.8) 0.3
Yes 106 (24.1) 49 (26.8) 57 (22.2)

Self-reported hearing ability OM = 4
Very good 360 (82.6) 151 (82.5) 209 (82.6) 0.90
Averagely/very bad 76 (17.4) 32 (17.5) 44 (17.4)

Self-reported Hypertension, OM = 4
No 322 (73.9) 138 (75.4) 184 (72.7) 0.5
Yes 114 (26.1) 45 (24.6) 69 (27.3)

Self-reported diabetes, OM = 4
No 412 (94.5) 175 (95.6) 237 (93.7) 0.4e

Yes 24 (5.5) 8 (4.4) 16 (6.3)

Number of medications participants are currently using, mean
(SD), OM = 8

1.6 (1.6) 0.4 (1.2) 2.4 (1.2) <0.001

All numbers are reported as frequencies with percentages unless otherwise stated p-values are for the difference between OALWH and their uninfected peers by sample characteristic.
SD, standard deviation; OM, observation with missing value; Ksh Kenya shillings.
aScore range = 0 to 8, higher scores indicate better socioeconomic status.
bScore range = 8 to 27, higher scores indicate greater loneliness.
cScore range = 0 to 33, higher scores indicate increasing disability.
dScore range = 0 to 34, higher scores indicate increasing agism.
ebased on Fisher’s exact test.
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HIV-Related Characteristics of Older Adults
Living With HIV
All the OALWH were receiving HIV treatment, most (90%) of
whom were on a first-line cART regimen. Most (95.3%) of them

had disclosed their HIV status. The mean (SD) duration of HIV
treatment was 11.4 (4.3) years. Additionally, nearly all of them
(98.1%) had suppressed viral load (≤1,000 copies/mL). Further
details are highlighted in Table 2.

Frailty Prevalence Estimates
The overall prevalence of frailty across the sample was 19.4%
(95% CI: 15.7–23.4). Groupwise, older adults living with HIV
presented with a significantly higher prevalence of frailty
(23.9%) than their uninfected peers (12.8%), p <
0.01 (Table 3).

Association Between HIV Status and Frailty
In univariate logistic regression analyses (Table 4), HIV
seropositivity was significantly associated with higher odds
of frailty (OR 2.13; 95% CI 1.26, 3.60). However, in the
multivariable logistic regression model (Table 4), HIV
seropositivity was not significantly associated with frailty
(aOR 1.26; 95% CI 0.60, 2.63).

Determinants of Frailty in Older Adults
Living With HIV
Table 5 presents results from univariate and multivariate logistic
regression analyses exploring the determinants of frailty among
older adults living with HIV.

In the multivariable logistic regression model, factors
significantly associated with higher odds of frailty among
OALWH were sleeping difficulties in the past month,
increasing ageism scores, visiting traditional healers, high
waist-to-hip ratio, a history of cART regimen change/
interruption, and a history of prolonged illness after HIV
diagnosis. On the other hand, having a social network of close
friends, a larger household, a higher household income
(≥10,000 Ksh; about $86) and taking part in light physical
activities such as walking in the past week were significantly
associated with lower odds of frailty.

Determinants of Frailty in Older Adults
Without HIV
In multivariable analyses (Table 6), sleeping difficulties in the
past month, self-reported diabetes, and light physical activities in
the past week were significantly associated with higher odds of

TABLE 2 | HIV-related, clinical, and psychosocial characteristics of OALWH, n =
257 (The HIV-associated Neurocognitive Disorders study, Kenya, 2020 and
2021).

Characteristic Mean (SD) or frequency (%)

HIV status disclosure
Yes 245 (95.3%)
No 12 (4.7%)

Household HIV burden, mean (SD); OM = 5 1.4 (1.6)

cART regimen
First line 233 (90.7%)
Second line 23 (8.9%)
Third line 1 (0.4%)

cART regimen change/interruption since HIV diagnosis
Yes 110 (42.8%)
No 147 (57.2%)

Duration on cART (years), mean (SD), OM = 10 11.4 (4.3)

Viral suppression, OM = 45
Yes 208 (98.1%)
No 4 (1.9%)

Access to HIV clinic, OM = 4
Easily accessible 169 (66.8%)
Not easily accessible 84 (33.2%)

History of a neurological condition, OM =4
No 236 (93.3%)
Yes 17 (6.7%)

History of prolonged illness following HIV diagnosis, OM = 6
No 223 (88.8%)
Yes 28 (11.2%)

Perceived HIV-stigma score, OM = 1
Personalized stigmaa—mean (SD) 5.0 (1.9)
Disclosure concernsb—mean (SD) 8.6 (2.0)
Concerns about public attitudesc—mean (SD) 7.6 (2.2)
Negative self-imaged—mean (SD) 6.4 (2.1)
Overall stigmae—mean (SD) 27.5 (5.4)

aScore range = 3 to 12, higher scores indicate greater stigma.
bScore range = 3 to 12, higher scores indicate greater stigma.
cScore range = 3 to 12, higher scores indicate greater stigma.
dScore range = 3 to 12, higher scores indicate greater stigma.
eScore range = 12 to 44, higher scores indicate greater stigma; OM, observation with
missing value; cART, combination antiretroviral therapy.

TABLE 3 | Prevalence of frailty in OALWH versus their uninfected peers (The HIV-associated Neurocognitive Disorders study, Kenya, 2020 and 2021).

Older adults without HIV, n = 179 Older adults living with HIV,
n = 255

Total sample, n = 434 p-value (between groups)

Number Prevalence (95% CI) Number Prevalence (95% CI) Number Prevalence (95% CI)

Not frail 119 66.5 (59.1–73.3) 140 54.9 (48.6–61.1) 259 59.7 (54.9–64.3) 0.02
Prefrail 37 20.7 (15.0–27.3) 54 21.2 (16.3–26.7) 91 21.0 (17.2–25.1) 0.9
Frail 23 12.8 (8.3–18.7) 61 23.9 (18.8–29.6) 84 19.4 (15.7–23.4) <0.01

95% CI, 95% confidence interval.
Note: The number of respondents reported in this table (434) is slightly lower than the overall sample size (440) because six participants were dropped from the analysis due to incomplete
data on the frailty tool.
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TABLE 4 | Association between HIV status and frailty among older adults (The HIV-associated Neurocognitive Disorders study, Kenya, 2020 and 2021).

Covariate Positive screen for frailty

Crude analysis OR (95% CI) Adjusted analysis aOR (95% CI)

HIV status
Seronegative Ref Ref
Seropositive 2.13** (1.26, 3.60) 1.26 (0.60, 2.63)

Sex
Female Ref
Male 1.29 (0.62, 2.70)

Age (years)
50–59 Ref
60–69 1.26 (0.64, 2.50)
Above 70 1.20 (0.40, 3.61)

Abnormal waist-hip ratio
No Ref
Yes 2.75** (1.41, 5.37)

Household size
One to two people Ref
Three to six people 0.37* (0.17, 0.82)
Seven and above 0.36 (0.12, 1.04)

Monthly household income (Ksh)
≤10,000 Ref
Above 10,000 0.49 (0.22, 1.08)

Social network of close friends
No Ref
Yes 0.34 (0.10, 1.17)

Caring for a sick family member
No Ref
Yes 0.51* (0.27, 0.97)

Functional disability score 1.05 (0.98, 1.12)

Ageism score 1.08** (1.03, 1.13)

Sleeping difficulties for the past month
None Ref
Sometimes 3.70** (1.93, 7.10)
Most of the time/always 2.94 (0.99, 8.76)

Sexually active
No Ref
Yes 0.54 (0.26, 1.10)

Seeking the services of traditional healers
No Ref
Yes 2.95* (1.24, 7.05)

Self-reported hearing
Very good Ref
Averagely/very bad 1.58 (0.78, 3.22)

History of cerebrovascular accident
No Ref
Yes 5.87 (0.85, 40.68)

Number of individuals in the final model 427

Hosmer-Lemeshow Test X2 = 402.62; p = 0.36

Variance explained 30.81%

CI, confidence interval; OR, odds ratio; aOR, adjusted odds ratio; Ref, reference group.
* – p-value < 0.05, ** – p-value < 0.01.
Note: The number of individuals in the final model (427) is slightly lower than the actual sample size (440) because some of the observations had missing values.
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TABLE 5 | Univariate and multivariable analysis of correlates of frailty among OALWH (The HIV-associated Neurocognitive Disorders study, Kenya, 2020 and 2021).

Covariate Positive screen for frailty by mod-REFS

Univariate analysis OR (95% CI) Multivariable analysis aOR (95% CI)

Age (years)
50–59 Ref Ref
60–69 0.96 (0.53, 1.76) 1.58 (0.63, 3.96)
≥70 0.66 (0.18, 2.41) 0.33 (0.05, 2.05)

Sex
Female Ref Ref
Male 1.09 (0.60, 1.99) 1.32 (0.52, 3.39)

Monthly household income (Ksh)
≤10,000 Ref Ref
Above 10,000 0.26*** (0.09, 0.76) 0.13** (0.03, 0.60)

Household size
One to two Ref Ref
Three to six 0.33*** (0.17, 0.63) 0.35** (0.12, 0.99)
Above seven 0.26*** (0.09, 0.73) 0.26 (0.06, 1.15)

Caring for a sick family member
No Ref —

Yes 0.13*** (0.07, 0.24) —

Having close friends (social network)
No Ref Ref
Yes 0.09*** (0.03, 0.31) 0.13*** (0.03, 0.56)

Access to instrumental/social support
Not accessing Ref —

Sometimes 2.53*** (1.33, 4.84) —

Most of the time/always 1.48 (0.44, 5.05) —

Food insecurity (lack of food in the past week)
Never Ref
Sometimes 2.36*** (1.27, 4.40) —

Most of the time/always 1.25 (0.43, 3.67) —

A+sset index, mean (SD) 1.16* (0.97, 1.38) —

Waist hip ratio
Normal Ref Ref
Abnormal 2.23*** (1.22, 4.06) 3.67*** (1.48, 9.10)

Self-reported Hypertension
No Ref —

Yes 0.37*** (0.19, 0.74) —

Loneliness score, mean (SD) 1.15*** (1.06, 1.24) —

Functional disability score, mean (SD) 1.13*** (1.06, 1.20) —

Ageism score, mean (SD) 1.14*** (1.08, 1.19) 1.11*** (1.04, 1.18)

Days spent doing light activities in the past week, mean (SD) 0.69*** (0.58, 0.82) 0.77*** (0.61, 0.98)

Hours spent in sedentary behaviours in a day, mean (SD) 0.79*** (0.70, 0.90) —

Sexually active
No Ref —

Yes 0.60* (0.33, 1.11) —

Sleeping difficulties in the past month
None Ref Ref
Sometimes 5.44*** (2.77, 10.71) 2.80** (1.14, 6.87)
Most of the time/always 7.82*** (3.04, 20.15) 1.92 (0.49, 7.43)

Seeking the services of traditional healers
No Ref Ref
Yes 5.60*** (2.17, 14.46) 9.86*** (2.45, 39.68)

HIV status disclosure (family/relatives)
No Ref —

Yes 3.55*** (1.91, 6.61) —

(Continued on following page)

Int J Public Health | Owned by SSPH+ | Published by Frontiers February 2024 | Volume 69 | Article 16062848

Mwangala et al. Frailty and HIV in Kenya

69



frailty among the HIV uninfected older adults. Conversely, being
male was significantly associated with reduced odds of frailty in
these adults.

DISCUSSION

Our study adds to the growing number of reports on the burden
and determinants of frailty in low- and middle-income countries.
In this study, the prevalence of frailty was significantly higher in
OALWH (23.9%; 95% CI 18.8–29.6) compared to their
uninfected peers (12.8%; 95% CI 8.3–18.7); however, HIV
seropositivity was not significantly associated with frailty after
adjusting for biopsychosocial factors. To our knowledge, there
have been only two previous studies of frailty among OALWH in
SSA. The first one, a cross-sectional sample of 145 OALWH (67%
female) on ART and a median age of 57 years in Tanzania,
reported a low prevalence of frailty (2.8%) [50]. The other

one, a population-based cohort of 614 older adults
(292 OALWH) in South Africa, reported a frailty prevalence
of 17.7% in OALWH compared to 14.7% in their uninfected peers
[51]. The variations in frailty prevalence could partly be
attributed to differences in frailty measurement and the fact
that older adults are a highly heterogeneous group, having
different genetic backgrounds, medical profiles, and biological,
as well as social-environmental factors at different stages of
life, thus highlighting the need for country-specific frailty
data using tools validated within the country or region of
interest. Our finding of a higher prevalence of frailty in
OALWH than their uninfected peers is consistent with
previous evidence, which has demonstrated both higher
frequency of frailty in OALWH and the development of
frailty at earlier ages for OALWH than for individuals
without HIV [17]. Many factors may predispose OALWH
to elevated rates of frailty, including the effects of persistent
inflammation from HIV (even in well-controlled viraemia),

TABLE 5 | (Continued) Univariate and multivariable analysis of correlates of frailty among OALWH (The HIV-associated Neurocognitive Disorders study, Kenya, 2020 and
2021).

Covariate Positive screen for frailty by mod-REFS

Univariate analysis OR (95% CI) Multivariable analysis aOR (95% CI)

History of a neurological condition
No Ref —

Yes 5.15*** (1.87, 14.21) —

Prolonged period of illness following HIV diagnosis
No Ref Ref
Yes 3.72*** (1.66, 8.35) 6.58*** (2.13, 20.33)

ART Regimen
1st line Ref —

2nd line 3.07*** (1.27, 7.38) —

Mean HIV duration (SD) 1.05* (0.98, 1.13) —

Viral suppression
Yes Ref —

No 8.56* (0.87, 84.01) —

cART regimen change/interruption since HIV diagnosis
No Ref Ref
Yes 6.86*** (3.55, 13.26) 3.36*** (1.43, 7.91)

Access to HIV clinic
Not easily accessible Ref —

Easily accessible 1.77* (0.90, 3.52) —

Perceived HIV-stigma score, mean (SD)
Personalized stigma 0.85* (0.72, 1.00) —

Disclosure concerns 1.37*** (1.16, 1.62) —–

Concerns about public attitudes 1.18** (1.02, 1.36) —

Overall stigma 1.05** (0.99, 1.11) —

n for the final model 248

Variance explained 43.35%

Hosmer-Lemeshow test X2 = 235.00; p-value = 0.07

cvMean AUC (95% CI) 0.90 (0.86, 0.95)

Only a priori variables (age, sex) and those with p-value < 0.15 in the univariate analysis or multivariable p < 0.05 are presented here. OR, odds ratio; aOR, adjusted odds ratio; Ref,
reference group; cvMean AUC, cross-validated mean area under the curve for the final multivariable model.
* – p-value < 0.15, ** – p-value < 0.05, *** – p-value < 0.01.
Note: The number of individuals in the final model (248) is slightly lower than the actual sample size for older adults living with HIV (257) because some of the observations had
missing values.
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toxic effects of earlier cART regimens, delayed initiation of
ART, and higher rates of multimorbidity [52].

Literature suggests that it is a constellation of environmental,
disease-specific, and biological factors that contribute to frailty
[17, 24–33], though most of the evidence is concentrated in HICs.
In the present study, the factors significantly associated with
frailty were predominantly psychosocial, many of which are

potentially modifiable with appropriate programs and
interventions. Consistent with previous studies [33, 53], our
study showed that sleeping difficulties were associated with
higher odds of frailty in OALWH and their uninfected peers.
Sleep problems may impact frailty in numerous ways, including
decreased energy expenditure, elevated inflammatory response,
disturbed hormonal pathways, tissue growth and repair [53].

TABLE 6 | Univariate and multivariable analysis of correlates of frailty among HIV-uninfected older adults (The HIV-associated Neurocognitive Disorders study, Kenya, 2020
and 2021).

Covariate Positive screen for frailty by mod-REFS

Univariate analysis OR
(95% CI)

Multivariable analysis aOR
(95% CI)

Age (years)
50–59 Ref Ref
60–69 1.73 (0.62, 4.81) 0.91 (0.26, 3.22)
≥70 3.38** (1.02, 11.24) 4.61 (0.95, 22.29)

Sex
Female Ref Ref
Male 2.29* (0.89, 5.86) 0.26** (0.07, 0.94)

Monthly household income (Ksh)
≤10,000 Ref —

Above 10,000 0.51* (0.21, 1.24) —

Number of close family members/friends one interacted with at least once in the past month,
mean (SD)

0.90* (0.81, 1.01) —

Loneliness score, mean (SD) 1.11* (0.97, 1.26) —

Functional disability score, mean (SD) 1.13** (1.00, 1.27) —

Ageism score, mean (SD) 1.08* (0.99, 1.17) —

Days spent doing light activities in the past week, mean (SD) 1.25** (1.03, 1.52) 1.29** (1.01, 1.66)

Sexually active
No Ref —

Yes 0.27*** (0.11, 0.70) —

Sleeping difficulties in the past month
None Ref Ref
Sometimes 6.27*** (2.35, 16.70) 4.30** (1.41, 13.07)
Most of the time/always 11.05** (1.58, 77.26) 14.72** (1.11, 194.78)

Self-reported hearing
Very good Ref —

Averagely/very bad 4.69*** (1.83, 11.99) —

Frequent bodily pain
No Ref —

Yes 2.39* (0.97, 5.89) —

Self-reported diabetes
No Ref Ref
Yes 8.00*** (1.85, 34.64) 8.35** (1.23, 56.92)

Self-reported hypertension
No Ref —

Yes 3.29** (1.33, 8.11) —

Number of medications participants are currently using, mean (SD) 1.38* (0.98, 1.93) —

n for the final model 177

Variance explained 30.33%

Hosmer-Lemeshow test X2 = 110.02; p-value = 0.97

cvMean AUC (95% CI) 0.87 (0.79, 0.94)

Only a priori variables (age, sex) and those with p-value < 0.15 in the univariate analysis or multivariable p < 0.05 are presented here. OR, odds ratio; aOR, adjusted odds ratio; Ref,
reference group; cvMean AUC, cross-validated mean area under the curve for the final multivariable model. * – p-value < 0.15, ** – p-value < 0.05, *** – p-value < 0.01.
Note: The number of individuals in the final model is slightly lower than the actual sample size of older adults without HIV because some of the observations had missing values.
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These mechanisms may explain the associations observed.
Interventions targeting sleeping problems—such as exercise
and mindfulness-based stress reduction, may have potential
clinical implications for OALWH and their uninfected peers.

Increasing ageism scores were also significantly associated with
elevated odds of frailty in OALWH in our study. Ageism, commonly
conceptualized as the stereotyping, prejudice and discrimination
against people based on age, is becoming increasingly important in
older adults [54]. Very few studies have examined the possible
association between frailty and ageism. Our finding is consistent
with the limited previous research [55]. Persistent exposure to
ageism could lead to the internalization of the ageist messages by
the OALWH, thus becoming part of their unconscious beliefs. In
some cases, the adults may act subconsciously to fulfil the ageist
stereotypes, even if detrimental to their health and wellbeing, e.g.,
physiologic stress response, and physical functioning performance,
which may influence frailty. The observed association could also be
explained by the health status and higher educational levels
among OALWH.

A higher waist/hip ratio was also significantly associated with
elevated odds of frailty amongOALWH in our study, consistent with
previous findings of a positive association between central/
abdominal obesity and frailty [56, 57]. As HIV infection has
become a manageable chronic illness, it has been progressively
accompanied by a growing prevalence of overweight and obesity
[58]. Moreover, long-term treatment with cART may contribute to
lipodystrophy, often characterized by fat redistribution with a
relative increase in abdominal fat [59]. Lipid depositions and
infiltration in muscle fibre may bring about frailty by decreasing
mobility and increasing loss of muscle strength. Interventions to
minimize obesity and sedentary behaviour could potentially be
beneficial in addressing frailty.

Visiting traditional healers was significantly associated with
elevated odds of frailty among OALWH in our study. We are
not aware of previous research that has examined this
relationship. Plausibly, frail individuals visit the healers to have
their frailty symptoms addressed, especially when the primary care
services fail to address these concerns. A previous qualitative
exploration of the health and wellbeing of OALWH in the
study setting has linked seeking help or treatment from
traditional and certain faith healers with poor health outcomes,
including defaulting HIV treatment and unsuppressed viral load
[60]. Healthcare providers have a reason to be concerned, given the
observed impacts of untreated or improperly treated HIV on the
development of frailty among OALWH.

Only two HIV-related factors were associated with elevated
odds of frailty in our sample: a history of cART regimen change/
interruption and prolonged illness following HIV diagnosis.
These factors may be indicators of virological failure, ART
toxicity or late HIV diagnosis, commonly associated with
poorer health outcomes and risk of severe disease. Indeed,
previous research has revealed an independent positive
association between AIDS diagnosis, viral-load non-
suppression, low CD4 count and frailty [17, 61]. Many of the
OALWH who have lived with HIV for several years may be
significantly impacted by the legacy of the early years of the
epidemic, thus predisposing them to a heightened risk of frailty.

These adults will more likely require additional support to
manage the challenges of ageing with HIV successfully.

Several social factors, e.g., social isolation, social networks,
socioeconomic status, social support, social engagement, and
social capital, have the potential to influence the health of older
adults [62]. In our study, higher monthly household income,
residence in a larger household, and having a social network of
close friends were all associated with reduced odds of frailty among
OALWH, thus confirming previous research [17, 31] and
highlighting the importance of promoting positive social factors
to aid healthy ageing in older adults living with HIV. These factors
may, directly and indirectly, affect frailty, e.g., food security, energy
expenditure, and better health-seeking behaviours.

Physical activities have the potential to promote physical
function, prevent falls and improve general health, hence delaying
the onset and progression of frailty. In our study, participating in
light physical activities such as walking was associated with reduced
odds of frailty among OALWH, confirming previous research [63].
Exercisemay also have positive effects on obesity, stress, loneliness in
the case of group activities and muscular strength, which have been
identified as potential risk factors for the incidence of frailty.
However, light physical activities were associated with elevated
odds of frailty among the HIV uninfected older adults in our
study. This was a surprise finding, inconsistent with previous
investigations [64–66]. This warrants more exploration in the
study setting.

Self-reported diabetes was also associated with higher odds of
frailty among HIV uninfected older adults in our study,
consistent with previous reports [67]. Prospective evidence
suggests that unhealthy behaviours and obesity may partly
explain the association, and to a larger extent, by poor glucose
control and altered serum lipid profile among individuals with
diabetes, suggesting that diabetes nutritional therapy may reduce
the risk of frailty [67]. Individuals with diabetic neuropathy are
particularly at an increased risk of early-onset frailty [68].
Prevention programmes in the pre-frail states through
appropriate exercise, nutrition and glycemic control may delay
the development of frailty in these adults.

Similar to previous studies, this study showed that males are less
likely to be frail than females, suggesting that being male is a
protective factor against frailty [24]. Differences in physical
activity, muscle mass and higher fat percentages may explain
gender discrepancies in frailty. This may also be a question of
selection—a classical observation in gerontological research where
women live longer but in poorer health [69]. In this respect, men
experience more life-threatening chronic conditions compared to
women who experience more “non-life-threatening” conditions
associated with more morbidity—as such the men who survive
are those who tend to have better health status. Still, our observation
may be related to social stigma of males appearing/acting/reporting
weakness, that is, social preference bias, given the self-reported
nature of the construct.

Implications
The prevalence of frailty in this study was relatively high
for both OALWH and their uninfected peers. Preventing,
delaying, or treating frailty is more critical in this
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setting, given its high burden and the fact that frailty is a
known predictor of future disability and dependency.
Within the clinical practice, an easy-to-use frailty score will
allow the easy identification of those at risk, thus allowing
planning of future health and social care needs of these adults.
Our study also highlighted some of the correlates of frailty in
this setting. Many of the factors identified, such as sleeping
difficulties, social engagement, ageism, and visiting traditional
healers, are potentially modifiable with appropriate programs.
Our findings provide the foundation for developing culturally
appropriate interventions and healthcare strategies to prevent, delay
and manage frailty and its consequences to improve the health and
functional status of older adults at risk of frailty. Individual,
community-based, or clinic-based interventions such as
comprehensive geriatric assessment, physical activity, promoting
social engagement, addressing discrimination, and proper
management of comorbidities, e.g., diabetes, may benefit older
adults. Wider public health approaches, including proactive
testing of older adults to avoid late diagnosis and advanced
immunosuppression, will benefit OALWH. Our results also
highlight the need for well-designed prospective studies to
establish the incidence, pathophysiology, predictors of transition
and outcomes of frailty in this population and assess potential
interventions.

Strengths and Limitations
Our study is among the very few reports on frailty in SSA and the
first one in Kenya. It extends the existing evidence base regarding the
prevalence and correlates of frailty in low-resource settings like
Kenya. A further strength is the use of a relatively large sample size of
people ≥50 years living with HIV and the inclusion of a community-
based comparison group which enabled us to give a detailed profile
of frailty in this population. We also collected detailed information
on sociodemographic, physical, lifestyle and psychological factors,
which helped us examine the correlates of frailty in this population.
The primary limitation, nonetheless, was the use of a cross-sectional
design, which precludes any conclusions on causality. Besides, our
sample was predominantly from a rural setting; thus, our
participants’ experiences may differ from those in urban places.
Also, the OALWH were invited to participate from a health facility
(i.e., not a population-based sample) and may not be entirely
representative of all OALWH in this area. For instance, the
sample of OALWH in the study had very high levels of cART
treatment and viral suppression, and our observations would
probably be different in individuals not seeking care (either
because they are unaware of their status or do not believe they
need treatment).

Conclusion
In this cross-sectional study, we found a significantly higher
prevalence of frailty among OALWH (24%) compared to their
uninfected peers (13%). However, HIV seropositivity was not
significantly associated with frailty after adjustment for
demographic, psychosocial and physical factors, underscoring
the importance of these factors. Specifically, OALWH who
experience sleeping difficulties, ageism, have a high waist/hip
ratio, visit traditional healers, have a history of cART regimen

change/interruption and prolonged illness after HIV diagnosis
have higher odds of frailty. In contrast, those who reside in larger
households, have higher household income, have a social network
of friends, and engage in light physical activity have reduced odds
of frailty. On the other hand, HIV-uninfected older adults with
sleeping difficulties, self-reported diabetes and taking part in light
physical activities have elevated odds of frailty, while beingmale is
associated with reduced odds of frailty. These factors should be
considered in designing and implementing programs to prevent,
delay, or treat frailty in this setting. Further prospective work is
required to investigate the directionality and potential mediators
of the association between frailty and the observed correlates.
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Individual and Community-Contextual
Level Factors Associated With
Wellbeing Among Older Adults in
Rural Zambia
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Objective: This article aims to identify individual and community-contextual level factors
associated with the wellbeing of older adults (50 years and older) in rural Zambia.

Methods: Data from the nationally representative 2015 Living Conditions Monitoring
Survey (LCMS) was used. Employing multilevel mixed effects, the individual and
community-contextual factors on wellbeing were determined.

Results: Overall, 31.7% of rural older adults perceived their wellbeing as good. Both
individual and community-contextual level factors are associated with the wellbeing of
older adults in rural communities. At the individual level, wellbeing was associated with
higher education attainment. Community-contextual factors significantly associated with
wellbeing included improved housing, access to piped tap water within the premises, own
charcoal or income to purchase firewood.

Conclusion: The findings foreground the imperative to analyse both individual and
community-contextual level factors of wellbeing to generate and present evidence for
investments in education across the life course and for the development of infrastructure
towards increasing the wellbeing of rural older adults. Additionally, the results provide a
basis for planning by devising policies and programmes for older people to thrive and for no
one to be left behind regardless the setting.

Keywords: individual and contextual factors, wellbeing, older adults, rural communities, Zambia

INTRODUCTION

As the global population ages, efforts to ensure older people’s wellbeing and quality of life, are
becoming more prominent [1]. While rural areas worldwide face diverse and unique challenges
providing social services due to resource constraints, geographical location, and diversity in cultural
and social settings, the situation is more pronounced in developing countries [2, 3]. Developing
countries will generally experience faster growth in absolute numbers of older people than developed
countries [4]. For instance, the Sub-Saharan Africa (SSA) region is, population-wise, the youngest
region [5], resulting in low prioritisation and implementation of ageing issues in national policies [6].
The region will experience the fastest growth rate in the absolute number of older people compared
to any other region due to past fertility patterns and the current young age structure [7]. It is
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estimated to triple from 46 million in 2015 to 161 million by
2050 [8, 9]. Among SSA countries, Zambia has a young
population with about 79% (15,570,950) under 35 years. The
proportion of the population aged 50 years and over has steadily
increased, averaging 8% (1,673,149) in 2022 and projected to
grow to about 10% in 2035 [10, 11].

The 2022 Zambia Census of Population and Housing
estimates that 6 out of 10 people live in rural areas [11], with
most older people residing in rural areas where 79% of the general
population is poor [12]. The rapid growth of the ageing
population and the growing number of older people living in
rural communities raise concerns about their socio-economic
wellbeing, health and social care, the type of support available and
access to daily living needs such as food, housing, energy and
water to support their wellbeing [4, 13]. Limited infrastructure,
economic constraints, changing social dynamics and cultural
norms, coupled with persistent policy gaps, pose challenges for
ageing well in rural communities [14, 15]. Rurality as such, and
ageing processes associated with such settings make it contested
spaces at the dynamic nexus of older people’s active and passive
interactions with existing and potential community-contextual
characteristics [14], impacting efforts towards the attainment of
Sustainable Development Goals (SDGs), particularly those
relating to health and social wellbeing.

The World Health Organisation (WHO) defines wellbeing as
“a state of complete physical, mental, and social wellbeing, and
not merely the absence of disease or infirmity” [16]. The WHO
policy-oriented definition embodies aspects related to individual
factors (e.g., health, education), and also community-contextual
factors (e.g., access to services, general living conditions) [16, 17];
including the development and maintenance of positive
interactions with local communities and contexts [18]. In its
call for action to improve the wellbeing of older persons, The
United Nations Decade of Healthy Ageing (2021–2030) positions
communities as particularly important as they foster the abilities
of older people by creating age-friendly environments that are
good places to “grow, live, work, play, and age” [16]. We use
community-contextual level factors to describe the tangible
aspects of rural settings within which ageing and wellbeing
are influenced.

There is growing interest in older people living in rural and
remote areas as these locales face unique challenges and
opportunities that affect their general wellbeing [2, 19].
Despite the often-perceived serenity of rural communities with
strong social bonds and networks [20] as a distinctive feature,
these areas generally have an older demographic profile with
limited supportive services, often described as age-unfriendly
resource-vulnerable settings [21].

Ageing in SSA rural communities particularly presents
unprecedented socio-economic, cultural, structural, and public
health challenges because of weak or non-existent policy
frameworks on ageing [22]. Rural areas in Zambia, face
disproportionately increased demands and associated costs in
delivering health and social care services because of accessibility
issues due to inadequate infrastructure and service limitations
[23]. Rural communities tend to be geographically isolated due to
a lack of investment in public transport and poor infrastructure to

host and deliver essential services, in addition to low educational
attainment among older adults [24] and high rural poverty [25].
The interplay of these factors in rural settings creates a
challenging environment for older people’s wellbeing.

For ageing well in rural areas, Bosch-Farré et al. identify eight
elements, namely: health, information, practical assistance,
financial conditions, physical and mental activity, the company
of friends and family, transport and safety [26]. Community-
contextual characteristics for this article include environmental
factors, accessibility of health and social services and the quality
of available infrastructure [15]. The wellbeing of older Zambians
also involves community support and care, anchored in the
intergenerational extended family [27]. However, the family
system is in flux [28, 29]: a dynamic compounded by the
impact of HIV and AIDS, with a significant number of
orphans left under the care of older people with no steady
income to support themselves and their dependents [30, 31].

In response to rural ageing, a large body of literature has
emerged on rural ageing, health systems, and economic and social
implications in Europe and North America [32, 33], but much
less about the factors of rural ageing and wellbeing in the least
developed countries [34, 35]. The literature, therefore, broadly
points to the inadequacy of community-context related factors in
the analysis of wellbeing within rural settings. The gap identified,
beckons scholars to move beyond a monolithic analysis of
individual factors disaggregated by the blanket clustering of
settings (broad rural or urban categorisations) towards an
analysis of context-specific factors associated with the settings
within which older persons live and through which they
experience ageing. This dynamic interplay between older
adults and relevant community-context characteristics requires
further analysis to identify factors associated with older adults’
wellbeing. Such analysis considers complexity, here viewed
through the lens of a critical realist approach that seeks to
understand and explain complex relationships that underlie
the social world and society’s perceived knowledge of it.
Understanding the individual and community-contextual
factors associated with the wellbeing of older people within
the dynamic interplay with rural contexts provides an
opportunity to promote older people’s wellbeing, thereby
helping attain the goals of the 2030 Decade of Healthy Ageing
[16], the Madrid Plan of Action [36], the AU Policy Framework
and Plan of Action on Ageing (2022) as well as contributing to the
rural ageing agenda as proposed by the Age-friendly cities/
communities Framework [37].

This paper presents the individual, socio-economic conditions
of rural older people and the rural community-contextual factors
in understanding what influences the wellbeing of older people
(50 years and older) in rural Zambia.

METHODS

Data Source and Population
The data analysed in this study are from the 2015 LCMS, a
nationally representative cross-sectional population-based
household survey. The 2015 LCMS is the seventh wave in the
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series. Previous studies were conducted in 1996, 1998, 2002/2003,
2004, 2006, and 2010. The main aim of the LCMS is to monitor
and highlight the living conditions of people. The LCMS collects
information on the general living conditions, household income
and expenditure, food security and coping strategies, economic
activities, education attainment and health status of household
members, housing conditions, as well as access to community-
based facilities and services such as health facilities, banks and
transport [24].

The 2015 LCMS covered 12,251 households in 664 randomly
selected enumeration areas (EAs) across the ten provinces of
Zambia. In the case of rural EAs, households were listed and
stratified according to the scale of their agricultural activity areas
(farming blocks as a way of demarcation typical for rural settings)
[20]. Therefore, four explicit strata were created at the second
sampling stage in each rural EA: the Small-Scale Agricultural
Stratum (SSAS), theMedium-Scale Agricultural Stratum (MSAs),
the Large-Scale Agricultural Stratum (LSAS) and the Non-
Agricultural Stratum (NAS). In each stratum, 7, 5, and
3 households were selected from the SSAS, MSAS and NAS,
respectively. In each rural EA, a minimum of 15 households were
selected without large-scale agricultural households.

Measures
The outcome variable (wellbeing) was computed as a composite
variable from four variables to assess access to amenities
(facilities) in rural communities and self-assessed poverty—a
three-response category measured self-assessed poverty: non-
poor, moderately poor and poor. In assessing access to

facilities, respondents were asked if they have a facility within
the community, if they have used it in the last 12 months, and
how far this resource is from the village. This analysis used these
measures of self-assessed poverty and access to facilities because
they provided a good indication of life satisfaction and the general
living conditions of older people in rural Zambia. Figure 1 shows
the summary classification of variables used in this study.

To assess wellbeing, a discrete binary variable coded as (1) if the
respondent residing in the rural area described his/her household to
be non-poor, has the facility within the community, has used the
facility in the last 12months, and the facility is within 5 km radius of
the village (community); if otherwise, (0) is used.

The explanatory variables were categorised into two (2) broad
categories: individual and community-contextual variables.
Individual-level variables included the socioeconomic and
demographic characteristics of older people, such as sex and
age. The age of the respondents was categorised into intervals
from 50–64, 65–74, and 75+. 75+ was coded in that manner
because there were few older people in ages over 90 years. The
level of education was categorised as 1 = primary education, 2 =
secondary education, 3 = postsecondary education, and older
people’s marital status was coded into three categories: 1 = single,
2 = married/living with a partner, 3 = divorced/separated and 4 =
widowed. The general health wellbeing was assessed by whether
an older person was ill or injured in the last 7 days before the
survey and the number of meals per day.

Community-contextual variables included variables that
described older people’s housing conditions and the type of
material used for the walls, roofs, and floors. Housing variables

FIGURE 1 | Factors influencing the wellbeing of rural older adults in Zambia (2015 Living Conditions Monitoring Survey, Zambia).
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were identified to provide the general living conditions or settings for
older people. Four categorical variables were used: one variable
described the type of dwelling (housing), and three variables were
used to describe materials used for walls, roofs, and floors.

Similarly, access to water, type of toilet facility (sanitation) and
the type of energy for cooking and lighting were used to describe
further community-level elements that support older people’s
wellbeing at the household level. Whether the house was
connected to electricity was also included in the analysis. All
these variables were categorical.

Statistical Analysis
The study analysis was performed in two steps. The first step
involved descriptive and bivariate analysis in describing older
people’s wellbeing by selecting explanatory characteristics
(individual, household, and community characteristics). The
second step involved multilevel regression modelling to measure
the effect on the wellbeing of older people, first of individual
characteristics: age, education attainment, morbidity (sickness);
and second of community-contextual characteristics: type of
dwelling, materials used for roof, walls and floor, source of water,
and type of energy for cooking and lighting. Adjusted odds ratios
(AOR) and a 95% confidence interval were used to report results.
Multilevel regression was necessary because of the hierarchical
nature of the data, which may violate one of the important
assumptions of independence of the residuals [38] if ordinary
logistic regression was used and may obscure factors of wellbeing
that are a result of the hierarchical structure of older adults living in
rural communities. Figure 2 shows the hierarchical data structure, in
which older people (N) (the lower-level units) are nested in districts
(K) (the higher-level units).

Figure 2 shows the data has a natural nested structure, where
older people are nested in districts. The district was used as a unit
of analysis because services are designed to cover the
administrative level of the district. As such, all EA-level data
were pulled into the districts they belong to.

A two-level multilevel analysis was used to examine the
influence of individual and community-contextual factors on
the wellbeing of older people. Older people (individual
participants) constitute level 1. Older people are nested in
districts which constitute level 2. In this analysis, districts are
a level rather than a predictor/variable. On the other hand,
variables such as education (no education, primary, and
secondary level), marital status, type of housing, and water
source are factors since their categories are both non-random
and theoretically meaningful.

Multilevel regression analysis results were obtained using four (4)
models. The null model (empty) was fitted without explanatory
variables to predict random variability of the intercept and show the
total variance in the wellbeing of older rural people. Model
1 examined the effects of individual-level characteristics of older
adults on wellbeing. Model 2 examined the effects of community
contextual-level characteristics, and Model 3 examined the
combined effects of individual and community contextual-level
characteristics, with results fixed at a 95% confidence level. The
inter-class correlation (ICC) for eachmodel was calculated to explain
the proportion of variation attributable to the higher level of
variation and compare models. The Proportional Change in
Variance (PCV) was also calculated for each model regarding the
empty model to show the power of the factors in the models in
explaining the outcome variable.

Only significant variables from the bivariate and correlation
analysis using Pearson’s chi-square test (p < 0.05) (5%) were
added to the models. All analyses were conducted using Stata
software version 14.0.

RESULTS

Characteristics
A total of 14,531 older people’s data were captured for this
analysis. In this case, 70 rural districts out of the total of

FIGURE 2 | Hierarchical data structure, older people (N), level 1 are nested in districts (K), level 2 (2015 Living Conditions Monitoring Survey, Zambia).
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116 districts were included. The mean number of older people per
rural district (n = 70) was 208, ranging from 34 to 663. Good
wellbeing was experienced among 31.7% (95%CI: 30.739, 32.661)
of older people (Table 2). Access to community facilities in rural
areas was very low. Table 1 shows that only 15% and 12% of older
people had used a facility and had a facility within a 5 km radius
of the community (district), respectively.

The average age of older people in the study was 62 (SD = 9.5),
with the majority (63%) between 50–64 years. About 71% of older
people were married or living with a partner, and 20% and 8% were
widowed and divorced or separated, respectively. More than half of
rural older people (58%) had a primary level of education, and 1 in
50 had a higher level of education. Among the total number of older
people, the prevalence of morbidity in the last 7 days before the
survey was 59%. There were significant relationships between
wellbeing by gender (p < 0.01), level of education (p < 0.001),
marital status (p < 0.001) andmorbidity prevalence in the last 7 days
before the survey (p < 0.05) (Table 2).

About half of older adults (49%) lived in traditional housing, with
one in every five housing units (55%) used grass or leaves as
materials for roofing (thatching) and about 4 in every 10 older
adults in housing units (39%) constructed with mud bricks
(Table 2). Concerning energy for cooking and lighting, only 2%
of older adults in rural areas reported that their houses were
connected to electricity, about nine in ten older adults (88%)
collected firewood for cooking, and more than two-thirds (72%)
used a hand-held torch for lighting. Regarding the type of toilet
facilities, 53% were using a pit latrine (toilet) without a slab. About
one-third (35%) of older adults accessed water from boreholes, 28%
from unprotected wells and 18% from local water sources (e.g.,
rivers, lakes, streams, dams, rainwater (Table 3). There were
significant differences in wellbeing in relation to: 1) the type of
housing, 2) the type of materials used for the roofs, walls and floors,
3) the main source of water, and 4) the energy source for cooking
and lighting (Table 2).

Table 3 shows the multilevel mixed-effect results of individual
and contextual factors associated with the wellbeing of older
adults in rural areas. In the null model (Model 0), the wellbeing of
older adults, the regional level variance was statistically significant

with a variance level of 0.66 (p < 0.001). The ICC coefficients
show that 17% of the variance in the wellbeing of older adults was
attributed to differences in individual-level and community
contextual-level factors. So, the inter-district differences were
confirmed. The PCV in Model 1 shows that only 1% of the
variation in the wellbeing of older adults was explained by
individual-level factors. In Model 2, a PCV of 16% implies
that variation in the wellbeing of older adults in rural areas
was explained by community-level characteristics.

In Model 3, the results of a multilevel analysis on the wellbeing
of older adults were statistically significant in relation to the
individual-level variables (level of education and prevalence of
morbidity). Concerning the contextual-level factors, the type of
dwelling (house), materials used for roofs, walls, and floors, the
main local water source, the type of energy used for cooking and
lighting, and the type of sanitation service (toilet) statistically
significant influenced older adults’ wellbeing in rural settings.

Education Attainment and Morbidity
The results show that older adults in rural areas with higher
education attainment were more likely to experience good
wellbeing compared to older adults with no education (AOR =
2.075, 95% CI: 0.58, 2.73) (Figure 3). The prevalence of morbidity
(illness in the last 7 days) among rural older adults reduced the
odds of wellbeing by 88% compared to older people who were not
sick 7 days before the survey (AOR = 0.875, 95% CI: 0.80, 0.96).

Housing
Housing conditions were an important element of wellbeing.
Results showed that an improvement in the types of housing
increased the wellbeing odds by 28% for older people who lived in
improved traditional houses (AOR = 1.281, 95% CI: 1.12, 1.46)
and doubled for those who lived in modern detached houses
compared to older people who lived in traditional huts (AOR =
2.264, 95% CI: 1.89, 2.71).

Water
Older adults with access to a borehole had 18% higher odds of
wellbeing than older adults who accessed water directly from a river/

TABLE 1 | Summary description of contextual characteristics (N = 14,531) (2015 Living Conditions Monitoring Survey, Zambia).

Description Count %

The wellbeing of rural older adults 4,675 31.7

Access to Social amenities (facilities)
Percent or rural adults reporting using a social amenity/facility(s)a 2,182 15.2
Percent of rural adults reporting having a facility (s)a within 5 KM radius 1,660 12.1

Older People’s Self-Assessed Poverty Status
Non-poor 1,196 15.2
Moderately poor 5,332 37.4
Very poor 7,996 55.6

Older People’s Self-Assessed Poverty Status relative 12 months ago
Better off 2,669 18.2
The same 7,836 53.7
Worse off 4,009 28.1

aFacilities included: Food market, Hummer mill, Health Facility, Police station, Bank, Post office, Farming Input market (Fertilizer, seed), public transport, internet café.
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TABLE 2 | Bivariate analysis of the wellbeing of rural older adults with individual and community-contextual characteristics in Zambia (2015 Living Conditions Monitoring
Survey, Zambia).

Characteristics Total N = 14,531 Wellbeing (older people 50+)

Yes (%) 95% CI p -value

Age, m(SD) 61.7 (9.5) 61.8 (9.2)

Age (Grouped)
50–64 63.4 31.9 [30.8, 33.1] p > 0.1
65–74 25.4 32.2 [30.3, 34.1]
75+ 11.2 296 [27.1, 32.3]

Sex
Male 72.6 32.4 [31.4, 33.5] p < 0.01
Female 27.4 29.9 [28.2, 31.6]

Level of Education
No education 16.8 32.4 [30.2, 34.7]
Primary 57.8 29.3 [28.1, 30.5] p < 0.001
Secondary 23 34.3 [32.5, 36.2]
Higher 2.3 62.5 [56.9, 67.8]

Marital Status
Never married 0.2 0.4 [0.2, 1.2]
Married/Living with partner 71.1 31.9 [30.9, 33.0] p < 0.001
Separated/Divorced 8 39.2 [35.8, 42.7]
Widowed 20.7 28.4 [26.6, 30.4]

Morbidity (Sick in the last 2 weeks)
Yes (Sick, injured or both) 27.7 33.3 [31.5, 35.0] p < 0.05
No 72.3 31.2 [30.1, 32.2]

Number of Meals Per Daya

One/two 58.7 28.6 [27.5, 29.7] p < 0.001
Three or more 42.2 36.3 [34.8, 37.8]

Province
Central 14.8 30.7 [28.1, 33.4]
Copperbelt 7.5 38.6 [36.2, 41.1]
Eastern 17.4 34.3 [31.8, 36.8]
Luapula 9.8 27.8 [25.3, 30.5]
Lusaka 3.6 36.1 [32.9, 39.4]
Muchinga 7.8 30.7 [28.1, 33.4]
Northern 10.1 39 [35.9, 42.2] p < 0.001
North Western 4.8 32.7 [28.8, 36.7]
Southern 14.4 30.4 [27.9, 33.1]
Western 9.9 20.7 [18.4, 23.3]

Type of Dwelling (House)
Traditional hut 49.8 27.1 [25.9, 28.4]
Improved traditional house 31.9 30.6 [29.0, 32.2]
Detached house 17.1 46.5 [44.1, 48.8] p < 0.001
Flat/Apartment/multi-unit 0.3 24 [16.2, 33.9]
Semi-detached house/servants’ quarter/cottage 0.9 53.4 [44.0, 62.5]

Type of Materials Used for the Walls (House)a

Mud brick 38.8 32.7 [31.2, 34.1]
Burnt bricks 38.6 34.7 [33.2, 36.3]
Compressed mud 10.2 28.8 [26.0, 31.8] p < 0.001
Compressed cement bricks/concrete blocks/slab 0.6 60.8 [52.2, 68.9]
Cement blocks 1.8 31.6 [25.8, 38.0]
Iron sheets/asbestos/cardboard/wood/grass 1.3 15.9 [10.9, 22.6]
Pole and dagga/mud 8.6 18.2 [15.8, 20.9]

Type of Materials Used for Roof (House)b

Thatched/palm leaf 55.4 28.2 [27.0, 29.4]
Palm/Bamboo/wood planks/cardboard 0.6 45.9 [33.8, 58.4] p < 0.001
Metal iron sheets 42.5 35.9 [34.5, 37.3]
Asbestos 1.3 45.5 [38.3, 52.8]

Type of Materials Used for Floor (House)
Concrete 5.2 50.6 [46.4, 54.9]

(Continued on following page)
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stream/rainwater (AOR = 1.175, 95% CI: 1.03, 1.34). Similarly, older
people who had access to a public tap (AOR = 2.493, 95% CI: 1.68,
3.70) and had their tap within the premises (AOR 2.720, 95% CI:
1.56, 4.76) as a source of water in rural areas were more than two
times more likely to report good wellbeing than older adults who
sourced water directly from rivers/lakes/streams/rainwater. The
odds of wellbeing were generally lower for older people in rural
areas without access to proper sanitation services (toilets).

Energy
For older adults who purchased firewood as a source of energy
for cooking, their odds of wellbeing were more than three

times higher compared to older adults who collected firewood
for this purpose (AOR = 3.349, 95% CI: 2.54, 4.43) and older
people who had their charcoal had 38% higher odds of
wellbeing compared to older adults who collected firewood
(AOR = 1.376, 95% CI: 1.14, 1.67). Relatedly, among older
adults whose source of energy for lighting was an open fire or
other sources of energy, the likelihood of wellbeing decreased
by 44% (AOR = 0.438, 95% CI: 0.31, 0.62) and 32% (AOR =
0.317, 95% CI: 0.22, 0.45), respectively.

The random effects in the finalmodel show that the variance of the
random intercept remained statistically significant across the models,
suggesting divergence across the rural areas even after accounting for

TABLE 2 | (Continued) Bivariate analysis of the wellbeing of rural older adults with individual and community-contextual characteristics in Zambia (2015 Living Conditions
Monitoring Survey, Zambia).

Characteristics Total N = 14,531 Wellbeing (older people 50+)

Yes (%) 95% CI p -value

Cement 18.2 41.5 [39.2, 43.8]
Brick 0.5 53.9 [38.7, 68.3]
Tiles 0.2 31.4 [18.6, 47.7] p < 0.001
Mud 75.1 28.1 [27.1, 29.1]
Other 0.2 10.9 [5.6, 20.1]
Don’t Know 0.6 16.4 [9.9, 25.8]

Main Source of Waterc

Directly from river/lake/stream/dam/rainwater 17.9 30.3 [28.1, 32.6]
Unprotected well 28 29.5 [27.9, 31.2]
Protected well 12.8 35.5 [32.9, 38.2]
Borehole 35.8 32.3 [30.7, 33.8] p < 0.001
Protected spring 2.2 26.5 [21.7, 31.9]
Public tap 1.4 47.4 [40.1, 54.8]
Own tap 0.8 54 [46.1, 61.6]
Other taps (nearby building)/Water Kiosk/Bought 0.9 37.7 [26.9, 49.8]

Energy Used for Cookingd

Collected firewood 87.5 30.6 [29.6, 31.6]
Purchased firewood 1.5 60 [52.8, 66.7]
Charcoal own product 3.7 35.1 [31.0, 39.5] p < 0.001
Charcoal purchased 6.4 37.9 [34.7, 41.2]
Electricity 0.9 43.6 [35.7, 51.9]

Energy Used for Lighting
Kerosine/paraffin/diesel 2.1 47.3 [40.8, 53.8]
Electricity 1.5 56.5 [51.3, 61.6]
Solar panel 7.5 43.6 [40.1, 47.2]
Candle 7.4 35.2 [32.0, 38.5] p < 0.001
Open fire 4.2 27 [23.1, 31.4]
Torch 71.9 30 [28.9, 31.1]
None 2.4 20.2 [15.7, 25.5]
Other 2.9 26.3 [21.9, 31.1]

Type of Toilet Facilityd

Own flush toilet inside/outside household 0.7 53.9 [46.5, 61.1]
Own pit latrine with slab 11.4 41.5 [38.6, 44.5]
Communal pit latrine with slab 2.4 24.3 [19.3, 30.1]
Neighbours/another HH pit latrine with slab 0.5 55.3 [42.2, 67.7]
Own pit latrine without a slab 53.1 31.2 [29.9, 32.4] p < 0.001
Communal pit latrine without a slab 3.5 22.3 [18.2, 27.1]
Pit latrine without a slab 18.8 30.4 [28.4, 32.5]
None 4.4 27.6 [23.5, 32.1]
Other 5.1 29.1 [25.1, 33.4]

aMissing.
b52 missing.
c39 missing.
d7 missing.
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TABLE 3 | Fixed and random effects result in the association of Wellbeing of rural older people with the individual and community-contextual factors in Zambia (2015 Living
Conditions Monitoring Survey, Zambia).

Characteristics Model 0 Model I Model II Model III

AOR 95% CI AOR 95% CI AOR 95% CI AOR 95% CI

Age (Grouped)
50–64 1 [1, 1] 1 [1, 1]
65–74 1.055 [0.97, 1.15] 1.08 [0.98, 1.19]
75+ 1.923 [1.81, 1.05] 1.04 [1.07, 1.39]

Level of Education
No education 1 [1, 1] 1 [1, 1]
Primary 0.945 [0.85, 1.06] 0.938 [0.84, 1.05]
Secondary 1.061 [0.94, 1.20] 0.931 [0.81, 1.06]
Higher 2.992*** [2.38, 3.77] 2.075*** [1.58, 2.73]

Morbidity (Sick in the last 7 days)
Yes 1 [1, 1] 1 [1, 1]
No 0.944 [0.87, 1.03] 0.875** [0.80, 0.96]

Province
Central 1 [1, 1] 1 [1, 1]
Copperbelt 0.577 [0.25, 1.35] 0.564 [0.24, 1.34]
Eastern 0.765 [0.32, 1.84] 0.745 [0.31, 1.82]
Luapula 0.758 [0.31, 1.83] 0.759 [0.31, 1.85]
Lusaka 0.863 [0.29, 2.57] 0.88 [0.29, 2.67]
Muchinga 0.908 [0.37, 2.24] 0.874 [0.35, 2.18]
Northern 1.078 [0.46, 2.53] 1.068 [0.45, 2.55]
North-western 0.584 [0.25, 1.40] 0.573 [0.24, 1.38]
Southern 0.626 [0.27, 1.43] 0.609 [0.26, 1.41]
Western 0.839 [0.35, 2.04] 0.811 [0.33, 1.99]

Type of Dwelling (House)
Traditional hut 1 [1, 1] 1 [1, 1]
Improved traditional house 1.273*** [1.11, 1.45] 1.281*** [1.12, 1.46]
Detached house 2.312*** [1.93, 2.76] 2.264*** [1.89, 2.71]
Flat/apartment/multi-unit 0.888 [0.50, 1.56] 1.055 [0.60, 1.86]
Semi-detached house/servants’ quarter/cottage 1.822** [1.22, 2.71] 1.881** [1.27, 2.79]

Type of Materials Used for Roof (House)
Thatched/palm leaf 1 [1, 1] 1 [1, 1]
Palm/bamboo/wood planks/cardboard 1.003 [0.62, 1.63] 0.964 [0.59, 1.56]
Metal iron sheets 0.830* [0.72, 0.96] 0.830** [0.72, 0.96]
Asbestos 0.669* [0.45, 0.99] 0.698+ [0.47, 1.04]

Type of Materials Used for the Walls (House)
Mud brick 1 [1, 1] 1 [1, 1]
Burnt bricks 0.691*** [0.62, 0.78] 0.682*** [0.61, 0.77]
Compressed mud 0.859+ [0.72, 1.03] 0.862 [0.72, 1.03]
Compressed cement bricks/concrete blocks/slab 0.789 [0.49, 1.26] 0.759 [0.47, 1.23]
Cement blocks 0.116*** [0.07, 0.18] 0.098*** [0.06, 0.16]
Iron sheets/asbestos/cardboard/wood/grass 0.757 [0.48, 1.20] 0.784 [0.49, 1.24]
Pole and dagga/mud 0.757* [0.61, 0.95] 0.780* [0.62, 0.98]

Type of Materials Used for Floor (House)
Concrete 1 [1, 1] 1 [1, 1]
Cement 0.612*** [0.51, 0.74] 0.582*** [0.48, 0.70]
Brick 1.428 [0.84, 2.44] 1.379 [0.80, 2.36]
Tiles 2.433* [1.05, 5.63] 1.842 [0.75, 4.51]
Mud 0.590*** [0.49, 0.71] 0.561*** [0.46, 0.68]
Other 0.573 [0.27, 1.23] 0.533 [0.25, 1.15]
Don’t know 0.291*** [0.16, 0.54] 0.276*** [0.15, 0.51]

Main Source of Water
Directly from river/lake/stream/dam/rainwater 1 [1, 1] 1 [1, 1]
Unprotected well 0.809** [0.71, 0.92] 0.809** [0.71, 0.92]
Protected well 1.073 [0.92, 1.26] 1.041 [0.89, 1.22]
Borehole 1.175* [1.03, 1.34] 1.175* [1.03, 1.34]
Unprotected spring 0.901 [0.70, 1.17] 0.899 [0.69, 1.17]
Public tap 2.521*** [1.70, 3.72] 2.493*** [1.68, 3.70]
Own tap 2.724*** [1.57, 4.72] 2.720*** [1.56, 4.76]
Other taps (nearby building)/water kiosk/bought 1.237 [0.80, 1.92] 1.303 [0.84, 2.02]

(Continued on following page)
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individual-level and contextual-level factors. This further suggests that
other unmeasured or unobserved rural community characteristics
may influence the wellbeing of older people. Although there are other
unobserved rural community characteristics, the PCV of 14%
indicates that the random effects (individual and contextual
factors) included in the model account for the substantial portions
of the variability in the wellbeing of older adults in rural communities.
Therefore, unpacking the multilevel structure of the data is important
to understand the context-specific nuances that influence the
wellbeing of older adults in rural communities.

DISCUSSION

We aimed to identify individual and community-contextual level
factors associated with the wellbeing of older adults above
50 years in rural settings. We established that both individual
and community-contextual factors dynamically interact to
influence rural settings that foster or hinder the wellbeing of
older people. These findings align with other studies on rural

ageing that suggest that rural settings are contested spaces for
ageing and are created through active and passive interactions
between diverse older adults, community members, rural
organisations and the policy/programmatic architecture [14].
The study highlights that educational attainment at the nexus
of access to adequate housing, the appropriate type of materials to
construct housing, and access to water and energy for cooking
create contested spaces. By identifying these spaces through the
generation of evidence, possible opportunities are opened for
policy and practical interventions that could be beneficial for
ageing individuals and their communities.

At the individual level, higher education attainment among
older adults was associated with better wellbeing. A population
and development review argues that education attainment over
the life course is a paramount driver for many social, economic
and health outcomes [39]. Another study on the impact of
education attainment on older people’s wellbeing found that
each additional year of education attainment improved the
wellbeing of older persons [40], also in terms of their social,
economic and health outcomes [41]. Others have shown a

TABLE 3 | (Continued) Fixed and random effects result in the association of Wellbeing of rural older people with the individual and community-contextual factors in Zambia
(2015 Living Conditions Monitoring Survey, Zambia).

Characteristics Model 0 Model I Model II Model III

AOR 95% CI AOR 95% CI AOR 95% CI AOR 95% CI

Energy Used for Cooking
Collected firewood 1 [1, 1] 1 [1, 1]
Purchased firewood 3.625*** [2.75, 4.77] 3.349*** [2.54, 4.43]
Charcoal own product 1.359** [1.12, 1.64] 1.376*** [1.14, 1.67]
Charcoal purchased 1.137 [0.97, 1.33] 1.074 [0.96, 1.26]
Electricity 0.425** [0.24, 0.75] 0.281*** [0.15, 0.51]

Energy Used for Lighting
Kerosine/paraffin/diesel 1 [1, 1] 1 [1, 1]
Electricity 0.827 [0.52, 1.34] 0.83 [0.51, 1.36]
Solar panel 0.535*** [0.40, 0.72] 0.527*** [0.39, 0.71]
Candle 0.564*** [0.42, 0.76] 0.572*** [0.43, 0.77]
Open fire 0.453*** [0.32, 0.63] 0.438*** [0.31, 0.62]
Torch 0.440*** [0.34, 0.57] 0.450*** [0.34, 0.59]
None 0.443*** [0.31, 0.64] 0.448*** [0.31, 0.65]
Other 0.333*** [0.24, 0.47] 0.317*** [0.22, 0.45]

Type of Toilet Facility
Own flush toilet inside/outside household 1 [1, 1] 1 [1, 1]
Own pit latrine with slab 0.423** [0.23, 0.78] 0.380** [0.21, 0.71]
Communal pit latrine with slab 0.395** [0.21, 0.75] 0.384** [0.20, 0.74]
Neighbours/another HH pit latrine with slab 0.229*** [0.10, 0.50] 0.200*** [0.09, 0.44]
Own pit latrine without a slab 0.348*** [0.19, 0.64] 0.320*** [0.17, 0.59]
Communal pit latrine without a slab 0.167*** [0.09, 0.32] 0.153*** [0.08, 0.30]
Pit latrine without a slab 0.321*** [0.17, 0.60] 0.295*** [0.16, 0.56]
None 0.305*** [0.16, 0.59] 0.269*** [0.14, 0.52]
Other 0.348** [0.18, 0.67] 0.316*** [0.16, 0.61]
Intercept 0.377*** [0.31, 0.46] 0.387*** [0.31, 0.49] 4.99*** [1.91, 13.04] 6.507*** [2.43, 17.41]

Random Effects
Variance 0.658 [0.44, 0.98] 0.6502 [0.44, 0.97] 0.5504 [0.37, 0.83] 0.5657 [0.38, 0.85]
ICC (%) 16.7 [0.12, 0.23] 16.5 [0.12, 0.23/] 14.3 [0.10, 0.20] 14.7 [0.10, 0.21]
PCV (%) 1.2 16.4 14

Model Statistics
Log Likelihood −8671.1 −8613.8 −8264.2 −8239.3
AIC 17346.2 17243.7 16640.4 16602.5
N 14,531 14,531 14,432 14,432

Exponentiated coefficients; 95% confidence intervals in brackets +p < 0.1, *p < 0.05, **p < 0.01, ***p < 0.001.
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qualitative increase in older people’s cognitive health, self-
confidence, and life satisfaction with educational attainment
[42]. The level of education has been argued to directly
enhance the quality of social engagement and social
interaction, which results in more opportunities for the
formation of stronger social networks including connections
with peers [43]—contributing to wellbeing.

Level of education correlates strongly with better job
prospects, personal empowerment, and income. Better income
in older age can reduce stress and contribute to general wellbeing.
Importantly, education attainment can enhance health literacy
and improve the ability to access, understand and use
information to make informed health decisions for wellbeing.
Although the results of this analysis have shown that the
prevalence of illness or injury among older adults negates the
gains in wellbeing, studies have indicated that older adults with
higher levels of education have better health outcomes than their
less-educated peers [41]. Education can facilitate and shape the
wellbeing of older adults and is a key driver for attaining a
demographic dividend and the SDGs. Education is a key
mechanism to prepare for old age, especially when
complemented by community-contextual factors such as social
support, access to healthcare and a better
socioeconomic status [27].

At the community-contextual level, the contested spaces for
the wellbeing of older adults were associated with the available
community resources, such as type housing, access to water,
sanitation, and energy for cooking. The interactions with these
(or lack of) resources, directly or indirectly shape the setting
within which older adults age. Access to housing provides a sense
of safety and increases the desire to age in a specific place [44].
The results have shown that older people with access to improved
housing experienced better wellbeing than those who live in
traditional huts. The results are consistent with the research
reported in other studies, which argued that rural
communities have distinctive challenges associated with
infrastructure, specifically, and decent housing improves the
general wellbeing of older people [15, 31].

The WHO further emphasises that housing protects people
from hazards and promotes good health and wellbeing [36, 37].
However, another study in Zambia argues that the challenge
related to housing dates to Zambia’s pre-independence times, and
80% of the national housing stock is in informal and unplanned
settlements and made of poor materials not resistant to withstand
an array of climatic and weather conditions [45]. The results also
indicate that housing conditions in rural communities
significantly impact individual older people and community
wellbeing. Studies on health and housing have demonstrated
that housing can affect various aspects of health, mental
wellbeing, and overall quality of life [46].

According to the results, older adults living in improved houses
with access to piped water and energy for cooking (such as sufficient
income to buy charcoal) experienced better wellbeing than
counterparts in poor housing with related conditions. The
interaction of housing conditions, access to water and energy for
cooking and lighting in rural settings directly influences older
people’s wellbeing. Generally, most rural areas in Zambia face
challenges concerning access to energy for cooking and lighting
[24]. The results show that older people who purchased firewood or
had charcoal for cooking had better wellbeing than older people in
rural areas who collected firewood for cooking, given distances and
weight. Access to water and sanitation services (toilets) remains a key
wellbeing factor. Findings showed that older people in rural areas
with access to either a borehole, public tap or a tap on their property
have better wellbeing compared to older individuals who have to
collect water directly from the source (e.g. river, lake, dam,
rainwater). A possible explanation is that older people must walk
long distances to the source of water, as a study by Koff confirmed,
but also that many of them cannot carry heavy loads due to their
frailty [15, 31, 47, 48].

In terms of a critical realist approach [49], it could be posited
that the factors that support the wellbeing of older adults are
obscured within the contextual causal relationship, as evidenced
by the interaction of individual and rural community-contextual
characteristics [50]. Thus, it is asserted that there is a need to
move beyond a simplistic focus on older peoples’ observable

FIGURE 3 | Distribution of odds ratios for older people’s wellbeing and level of education (2015 Living Conditions Monitoring Survey, Zambia).
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individualistic characteristics towards a more complex
understanding by integrating “real” world community-
contextual effects, evidenced in this study. The monolithic
clustering and characterisation of older people based on the
binary/blanket categorisation of communities as rural and/or
urban are likely to obscure a true reflection of the wellbeing of
older adults. Consequently, the analysis of older adults’ wellbeing
should consider the specific characteristics of individuals at the
interface of the particular rural context.

The findings suggest that the community-contextual factors of
wellbeing are diverse and dynamic. As such, the emergence of any
external influence could threaten elements that support contested
spaces beneficial for the wellbeing of older adults. For example,
the COVID-19 pandemic of 2020 negatively affected the elements
that create a favourable setting for the wellbeing of older people,
such as loss of income, inadequate food, challenges to access
healthcare, and exacerbated isolation due to restricted
movements [51, 52]. The 2021 Socio-economic Impact
Assessment Survey of COVID-19 on Households in Zambia
(SEIA) highlights how COVID-19 altered mechanisms for the
wellbeing of older adults. Thus, any efforts that do not consider
the variability of community-contextual characteristics in
understanding what influences the wellbeing of older adults
may not generate optimal outcomes.

The stark reality is that only about a third of rural older adults
in this study experienced wellbeing. It is therefore imperative to
highlight the identified factors that facilitate wellbeing with a clear
and critical realist approach to structure attainable interventions
that may otherwise be obscured in the reductionism and
clustering of the challenges in rural communities. This implies
that the factors that support the wellbeing of older people in rural
communities should be looked at with a three-tier approach by
focusing on what is prevailing in rural communities, the
underpinning factors influencing the prevailing factors, and
how they interface with the prevailing wellbeing of older adults.

Conclusion
This study adds compelling evidence to the studies about rural
ageing in SSA on the influence of individual factors (education
attainment) and community-contextual factors (access to
improved housing, piped water, having own energy sources for
cooking such as charcoal or income to buy firewood) on the
wellbeing of older people in rural communities. These results
underscore the need to address educational disparities and
improve access to basic community resources to promote the
wellbeing of older populations in rural communities.
Furthermore, this analysis has policy-making and pragmatic
implications. To this end, the 2022 African Union Strategic
Policy Framework and Plan of Action on Ageing (AUPFPAA)
calls for strategic investment across the life course (in this case,
education) to enhance capacities and wellbeing in older age that
can benefit both older and younger people [53]. This might, in
turn, foster the attainment of a demographic dividend as the
population ages. These results also inform a call for direct
investment in rural infrastructure such as housing, water

access, and energy (cooking, lighting). Amalgamated efforts
are needed to negotiate and address the contested spaces for
rural ageing by valuing the participation and needs of current
cohorts of older citizens and, to that end, also investing in future
generations through education. It emphasises the call for a life
course approach to wellbeing in later life through education, as
well as the need to ensure that older people’s physical
environments are good or friendly places to age.

The limitations in terms of the dataset are acknowledged on
two levels: the use of the 2015 data may have presented some
inadequacies due to it being dated and potential changes might
have occurred, resulting in changes in the context; the data were
also collected to measure the general wellbeing of the population.
This focus may have missed salient aspects unique to older adults.
Nevertheless, the results point to a non-monolithic analysis of
what shapes the wellbeing of older adults by interfacing
individual and community-contextual level factors. The multi-
level analysis has demonstrated the need to decrypt factors of
wellbeing often obscured in the monolithic analysis of individual
or community-contextual level factors separately. This is because
the monolithic approach might risk not recognising the diverse,
dynamic and complex interface of individual and community-
contextual factors for the wellbeing of older adults. Further
research is required to explore additional determinants of
wellbeing, specifically human and social capital, and the
development and impact of specific community-context
interventions to support the wellbeing of older people in
rural settings.
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Multidimensional Deprivations and
Associated Factors Among Older
Adults in Urban Geographies of
Nigeria: Implications for Poor Health
Outcomes in Later Life
Jacob Wale Mobolaji *

Department of Demography and Social Statistics, Obafemi Awolowo University, Ile-Ife, Nigeria

Objectives:Many urban-dwelling older Nigerians are multidimensionally deprived and are
unable to meet their daily financial, nutritional, and healthcare needs. This has implications
for their health outcomes, yet it has been under-researched. This study assessed the
multidimensional deprivation index (MDI) of urban-dwelling older Nigerians and the
associated factors.

Methods: The study analysed a weighted sample of 5,225 older persons aged ≥60 years
from Nigeria’s Demographic and Health Survey, 2018. MDI was estimated, and
associations were examined using a multilevel multinomial logistic regression model.

Results:Nationally, 75% of the older persons were multidimensionally deprived, with 27%
severely deprived. Women (36%) were more severely deprived than men (20%). Those in
the Northern regions (38%–40%) were the most deprived. Higher MD risk was associated
with female gender and older ages ≥70–79 years. Conversely, lower risk was associated
with households headed by family and residence in educated communities. Community
variation accounts for 10.4% and 35.9% of the MD and severe MD risks, respectively.

Conclusion: This study suggests socioeconomic interventions that address gender
disparities and target highly deprived regions, with consideration for individual and
community characteristics.

Keywords: older adults, multidimensional deprivation, poverty, standard of living, socioeconomic status,
multilevel analysis

INTRODUCTION

Old age is characterized by emerging needs and difficulties due to decreasing physical functioning
and health deterioration. In Nigeria, the population of older adults is rapidly rising with the
associated health challenges [1, 2]. In the next 10 years, the proportion of the population moving into
the older age group will be very alarming. The Nigerian government recently approved the first
national policy on older people [3], however, the evidence and content provided left more to be
desired. Evidence suggests that about 70% of the older Nigerians are vulnerable and poor [4], with the
inability to meet their daily financial, nutritional, and healthcare needs; yet little is known about the
complexities and dimensions of their poverty and vulnerability. Multiple and co-existing
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deprivations in the socioeconomic and healthcare resources
accentuate the risk of poor health outcomes and lower life
expectancy in later life.

The concept of multidimensional deprivation aims at
capturing poverty, otherwise referred to as deprivation, in all
its forms as conceived in the sustainable development goal (SDG)
1 [5]. The concept relates to the measures of household
deprivations in multiple dimensions and their corresponding
indicators which include health (measured by child death and
nutritional status), education (years of formal education, and
child’s school enrolments) and standard of living (sanitation,
water, floor, household assets, cooking fuel, electricity) [6–8].
While the multidimensional approach has been adapted to
different population sub-groups across the world, especially
children and older people [9–12], little has been done in
Nigeria. The few multidimensional poverty studies in Nigeria
have either focused on the general household or children, with
little/no research attention to older adults.

Existing evidence shows that residents of urban settings are
socioeconomically better than those in rural geographies [13, 14].
However, there are unassessed disparities and nuances in urban
settings. Urban geographies in many developing countries,
especially in Nigeria, are susceptible to alarming crime rates,
poverty, high cost of living, environmental hazards and
socioeconomic inequalities [15–17]. Poverty in the urban
setting is linked to the worsening environmental degradation
and poor socioeconomic infrastructure coupled with poor
governance and institutional deficiencies [18–21]. This study
argues that the socioeconomic condition of older urban
residents, especially vulnerable older adults residing in slums,
is worse than rural dwellers. Although growing old and
maintaining wellbeing and resilience in such settings could be
challenging, research evidence teasing out the dimensions and
intensity of poverty realities of the older residents is lacking in
Nigeria. This study examines the extent of multidimensional
deprivations and associated factors among older people in
Nigeria. The findings from this study will serve as a policy
guide for improving the welfare and wellbeing of older people
in the country.

METHODS

Data Sources and Sample Design
The study employed secondary analysis of household members’
data from Nigerian Demographic and Health Surveys (DHS),
2018. The household version of NDHS is nationally
representative and contains demographic, socioeconomic and
health information about individuals in the selected
households. A stratified two-stage cluster design was used to
select households from 904 clusters. A detailed description of the
sample design of the survey was already published elsewhere [22].
Information on individual socio-demographic characteristics and
household living conditions of a weighted sample of 5,225 older
members of the household aged 60 years and above were
extracted and used for this study. The sample was weighted to
correct the possible sampling errors during the data collection.

Variables and Measures
The multidimensional deprivation index (MDI), the outcome
variable for this study, was measured using five dimensions:
health, education, standard of living, information and
communication, and empowerment. The five dimensions were
computed from 15 indicators including the experience of
functional limitations; level of education; official language literacy;
sources of drinking water; type of toilet facilities regarded as
sanitation; type of cooking fuel; access to electricity; type of
housing materials; access to sources of information such as
television and radio sets; access to means of communication such
as mobile phone or landlines; ownership of agricultural land,
livestock or farm animals; access to means of mobility; and
access to a bank account. Existing studies have used different
dimensions and indicators for different population sub-
groups. For instance, most authors have used dimensions
like disability, standard of living, education and housing
burden [9–12]. The Nigerian National Multidimensional
Poverty Index 2021 used education, unemployment, health
in terms of nutrition food security and time to healthcare, and
living standard and poverty. However, the data is not publicly
available at the time of this study. The dimensions and
indicators used in this study were adapted from the existing
studies identified above and based on data availability.

Each of the indicators was assigned a weight within its
corresponding dimension, while all dimensions d were given
equal relative weight w. The multidimensional deprivation
(MD) score m for ith respondent is the weighted sum of all
deprivations such that

mi � ∑
d

j�1
wij � 1 (1)

Deprivation score which lies between zero and one (0–1) was
assigned to each respondent. As the number of deprivations
increases, the score of the respondent increases to a maximum
of 1 which indicates extreme deprivation, while zero represents
no deprivation. Please see the details of the variables, measures
and corresponding weights in Table 1. Although scholars have
used different weighting strategies including multiple cluster
analysis [23] and composite scoring of 1 for the deprived and
0 for non-deprived persons in each indicator [12], this study used
the latter approach which is the most popularly used weighting
method in measuring multidimensional deprivations.

A deprivation threshold (t) also referred to as the cut-off value
which is the percentage of the indicators in which a respondent is
deprived was set, such that persons below the t are considered not
deprived at the t dimension. Persons who are deprived in 20% of the
15 indicators are deprived at t= 1; those that were deprived in 40%of
the indicators are deprived at t = 2; and deprivations in 60%, 80%
and 100% of the indicators are deprived at t = 3, t = 4 and t =
5, respectively. A cut-off value of 40% (t = 2) was regarded as MD in
this study. Though some studies have used a cut-off point of t = 1 for
MD, the choice of cut-off t = 2 was based on the high poverty level in
the country. Available evidence suggests that raising the cut-off point
helps to adjust for the poverty level in poverty-tolerant contexts of
low- and middle-income countries (LMIC) [11].
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Overall, multidimensionally deprived persons were identified
from theMDI. Persons who were deprived in less than 20% of the
indicators were categorised as not deprived; individuals who were
deprived in 20%–39.9% of the indicators were categorised as
being vulnerable to MD; while persons deprived in 40%–59.9% of
the indicators were referred to as being multidimensionally
deprived; and those that were deprived in ≥60% of the
indicators were categorised as having severe MD. For
inferential statistical tests and multivariable analysis, the MD
levels were recoded into three: no MD (merging not deprived
with vulnerable to MD) with code = 0, multidimensionally
deprived (code = 1) and severe MD (code = 2).

The independent variables are the individual socio-
demographic, household and community characteristics of the
respondents. The sociodemographic characteristics include age,
sex, marital status, sex and age of their household head. The
community variables include community level of education and
poverty level (each categorised as low, medium and high), and
region of residence. The community variables were generated
from the existing variables, except the region of residence.

Data Analysis
The data for this study was analysed in two sections using Stata
version 15.1 software. The first section addressed the estimates of
the multidimensional deprivation index while the second section
focused on the predictors of multidimensional deprivation
among older adults in Nigeria using the multilevel
multinomial logistic regression model.

Multidimensional Deprivation Estimates
The multidimensional deprivation measures including the
headcount ratio (H), intensity (I), relative shares of MD, and
the adjusted headcount ratio (R0) as well as their gender and

regional disparities were estimated and presented in Tables 2–4.
According to Alkire and Foster [8], the headcount ratio H
indicating the proportion of respondents with multiple
deprivations is given by

H � p

n
(2)

Where p is the number of respondents who are
multidimensionally deprived. This is the incidence of MD in
the population while n is the total population. In this study, the
headcount ratio of multidimensionally deprived older persons
was estimated using the above formula, expressed in percentages
and presented at various cut-off values. The H of older Nigerians
were estimated for those who were vulnerable to
multidimensional deprivation (t = 1); multidimensionally
deprived (t = 2); and those with severe multidimensional
deprivation (t ≥ 3). The estimates were also obtained by
gender and region of residence.

In addition, the Intensity I of multidimensional
deprivation which is the average share of deprivation
among the poor is another measure of MD, based on
Alkire and Foster’s formula

I �
∑
n

i�1
mi t( )
d × p

(3)

Where m is the weighted sum of the MD score as indicated in
Eq. 1; t is the chosen MD threshold, d is the total number of
dimensions being considered and p represents the incidence of
deprivation at the target threshold as shown in Eq. 2. The formula
in Eq. 3 above was used to estimate the intensity of MD among
older persons in Nigeria at national and subnational levels and
by gender.

TABLE 1 | Dimensions, indicators and measurements of multidimensional deprivation index (Nigeria, 2023).

Dimensions Indicators Deprivation descriptions Weights Total
weights

Health Functional limitations aHas difficulty in any of seeing, hearing, walking, talking,
memory, dressing self

1/5 1/5

Education Level of education Has not completed at least primary school 1/10 1/5
Official language literacy Does not understand English (official) language 1/10

Living standard Drinking water Unimproved water 1/25 1/5
Sanitation Unimproved sanitation 1/25
Cooking fuel unimproved cooking fuel 1/25
Electricity No electricity 1/25
housing Unimproved floor/roof/wall 1/25

Information, Communication
and Companionship

Information No access to radio or TV 1/15 1/5
Communication No access to telephone 1/15
Companionship Living alone 1/15

Empowerment Ownership of agricultural land, livestock, farm
animals, cattle/cow/bulls/donkeys

bHas less than 1 ha of land or zero horse/camel/donkey or less
than 2 cattle/cow/bulls or less than 8 goats/sheep/pigs or less
than 30 poultry birds

1/15 1/5

Mobility bHas no car/truck or bike/scooter or animal-drawn cart or boat
with a motor, motorized tricycle

1/15

Bank account No bank account 1/15

aDifficulty in any of the listed items means deprivation.
bOwnership of any of the listed items is not deprived.
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The adjusted headcount ratio Rowas also estimated for various
levels of multidimensional deprivation among older Nigerians.
The Ro was obtained by the product of the headcount ratio and
intensity of MD, as shown in Eq. 4 below.

R0 � HXI (4)
Furthermore, the relative share of each multidimensional

deprivation of each of the dimensions was also estimated at
both national and subnational levels, and by gender.

Multilevel Multinomial Logistic Regression Model
The associated factors of multidimensional deprivation were
examined using multilevel multinomial logistic regression (MMLR),
encompassing both fixed-effect and random effects models. The
outcome of an MMLR consists of k categories indexed using
positive integers 1, 2, 3, . . . , k. Given the Generalized Bernoulli
distribution of the outcome variable (multidimensional deprivation:
no MD [k = 1], multidimensionally deprived [k = 2] and severe MD
[k ≥ 3]) in this study, the probability of observing each category k is
denoted as πk. Taking “k = 1” as the reference category to establish a
baseline against which other categories are compared, the model
comprises K − 1 equations that analyse and contrast the odds of
exhibiting the category k instead of the reference category.

The MMLR model is a mixed Generalized Linear Model
(GLM) with linear predictors [24], generally given by Eq. 5 below

γij � αk+βk′xij + ξj
k + δij

k (5)
and multinomial logit link of

q Yij � k xij, ξ ij, δij
∣∣∣∣( ) � eγij k

1 + ∑
K

l�2
eγij l

(6)

Where k = 1, 2, . . . , K represent the categories of the outcome
variable (multidimensional deprivation); j = 1, 2, . . . , J represent
the cluster (community) and i = 1, 2, . . . , nj represent the
respondents of the jth cluster.

Incorporating multilevel modelling into the multinomial
logistic regression in Eqs 5, 6 allows variability in the
probabilities of experiencing the k category across individuals.
In each of the sub-equations, a random effect, represented by a
varying intercept, is introduced. As described by Koster and
McElreath [25], this varying intercept enables individuals to
have either increased or decreased odds of being observed in
category k relative to the reference category. The log-odds of ith
individual experiencing other categories of K relative to the
reference category is given as

log
γ1ij
γ0ij

⎛⎝ ⎞⎠ � α1ij + u1i (7)

log
γ2ij
γ0ij

⎛⎝ ⎞⎠ � α2ij + u2i (8)

u1i

u2i
[ ] ~ Normal 0, πu( ): πu� σ2

u1

σu1,2 σ2
u1,2

[ ]

γ0 + γ1 + γ2 � 1 (9)
Where α1ij and α2ij are the intercepts that distinguish the second

category in Eq. 7 and third category in Eq. 8 from the reference
category, while u1i and u2i denote the individual-level random effects.
These random effects are assumed to follow a multivariate normal
distribution with zero means and a consistent 2 × 2 variance-
covariance matrix. For brevity, only the intercept and random
effects equations are presented. The sum of the proportion of
individuals experiencing each k category equals 1 as shown in Eq. 9.

The above analytical approachwas implemented by incorporating
the logit link function of the GLM via the gsem Stata command. The
analysis comprised four distinct nested models, including the empty
model (comprising solely the outcome variable), model 1
(constructed solely with individual-level variables), model 2
(constructed solely with community-level variables), and model 3
(incorporating both individual and community-level variables). The
optimal model selection for final result interpretation was
determined through log-likelihood andAkaike’s information criteria.

The adjusted Relative Risk Ratio (RRR) with a 95%Confidence
Interval (CI) was reported, and variables demonstrating a p-value
of less than 0.05 in the multivariable analysis were identified as
significant predictors of multidimensional deprivation (both for
MD and severe MD). In random-effects analysis, the between-
community variations in multidimensional deprivation were
assessed using the Variance Partition Coefficient (VPC)
otherwise referred to as Intraclass Correlation Coefficient
(ICC) and Proportional Change in Variance (PCV). These
measures provided insights into the extent of variation
attributed to communities in the context of multidimensional
deprivations.

Meanwhile, a multicollinearity test was conducted among
explanatory variables using the Variance Inflation Factor
(VIF). The results indicated the absence of multicollinearity,
with VIF values ranging from 1.01 to 4.85 and a mean VIF of
2.35, except for a category of community-level poverty (VIF =
5.34). The recommended threshold for multicollinearity is a value
greater than 5 to 10 [26, 27].

RESULTS

The results in Table 2 show the unweighted and weighted
distribution of older persons selected for this study. Based on
the weighted sample, more than half of them were males (55.1%)
and 60–69 years old (58.1%). Although nearly two-thirds were
married, a substantial proportion of them were widowed (32.6%).
At least three-quarters of the respondents were household heads.
A higher proportion of the total weighted sample was selected
from the SouthWest (33.4%) and South East (23.7%) while North
East (7.3%) and North Central (9.4%) were the least represented.

Based on the estimate of the multidimensional deprivation
index of older persons in Nigeria, over 75% of older Nigerians
living in urban areas are multidimensionally deprived, with 27%
classified as being in severe multidimensional deprivation
(Table 3). An additional 23% of the people, about 2 million
older persons, were vulnerable to multidimensional deprivation.
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The intensity of deprivation, which is the average poverty score
among the multidimensionally deprived, indicates that the
severely deprived people are deprived in over 69% of the
indicators while the multidimensionally deprived had an
average of 50% deprivation score. The MDI, which is the
proportion of the population that is multidimensionally
deprived adjusted by the intensity of the deprivation, is
0.244 while for those severely deprived is 0.184.

More specifically, the majority of the older persons lived in
unimproved houses (83%), with no access to electricity (77%),
drinking unimproved water (71%), illiterate of the national
official language of communication (76%), had no means of
mobility (66%) with health challenge (60%). Just about half
(52%) had below secondary education. Less than half of the
respondents were deprived of other indicators (result not shown).

There are wide gender inequalities in multidimensional
poverty levels in Nigeria. For instance, while only 20% of the
older men were severely deprived with the intensity of 68%, over
36% of their women counterparts had the same severity of

deprivation. Thus, the MDI for women (0.253) was almost
double that of men (0.137).

The subnational decomposition of the analysis indicates that
the share of older persons multidimensionally deprived in at least
40% of the indicators (t = 2) in some regions was higher than the
national rate, especially the North East (86%) and the NorthWest
(80%) (Table 4). It was lowest in the South-South (66%). Those
with severe multidimensional deprivations were highest in the
two Northern regions–North East (40%) and North West (38%)
and lowest in the South-South (17%) and South West (23%). In
addition to the huge share of the urban-dwelling older persons in
multidimensional deprivations, about 20%–22% are still
vulnerable to deprivation across the regions, except the North
East with the least (14%) and South-South with the highest (30%).

Across the regions, severe multidimensional deprivations
were higher among older women than men. In the North
East and North West in particular, about half of the women,
52% and 50% respectively, were severely deprived compared to
men, 34% and 32% respectively. In the North Central and South

TABLE 2 | Unweighted and weighted distribution of the respondents (Nigeria, 2023).

Sociodemographic characteristics Unweighted sample Weighted sample

n % n %

Age group
<70 2,805 57.6 3,037 58.1
70–79 1,429 29.4 1,535 29.4
80+ 633 13.0 653 12.5

Sex
Male 2,638 54.2 2,877 55.1
Female 2,229 45.8 2,348 44.9

Marital Status
Single 26 0.5 26 0.5
Married 3,131 64.3 3,416 65.4
Divorced 79 1.6 77 1.5
Widowed 1,631 33.5 1706 32.6

Household head
Self (respondent) 3,716 76.3 3,961 75.8
Someone else 1,151 23.7 1,264 24.2

Region of residence
North Central 610 12.5 492 9.4
North East 359 7.4 382 7.3
North West 641 13.2 784 15.0
South East 1,307 26.8 1,241 23.7
South South 569 11.7 583 11.2
South West 1,381 28.4 1743 33.4

Total 4,867 100.0 5,225 100.0

TABLE 3 | Multidimensional deprivation index among older adults (Nigeria, 2023).

Overall Male Female

Cut off points R0 H I R0 H I R0 H I

Vulnerable to MD (t = 1) 0.072 22.7 31.9 0.083 26.4 31.6 0.058 17.8 32.5
MD (t = 2) 0.244 48.8 49.9 0.250 50.6 49.5 0.228 45.3 50.4
Severe MD (t = 3) 0.184 26.6 69.4 0.137 20.0 68.5 0.253 36.1 70.1

Note: MD, multidimensional deprivation; vulnerable to MD: respondents deprived in 20%–39.9% of the indicators; MD: deprived in 40%–59% of the indicators; severe MD: deprived
in ≥60% of the indicators; H multidimensional headcount ratio at each cut-off point; I intensity of deprivation among the poor; R0 Adjusted headcount ratio (multiplication of H and I).
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East, the proportion of severely deprived women almost
doubled that of men. Though women in the South-South and
South West are not as severely deprived as their counterparts in
other regions, the gender disparity is highest in the two regions,
with over 150% and 220% higher share among women than
men. However, more men are vulnerable to multidimensional
deprivation than women.

Generally, of the five domains of deprivations, health (26.4%),
education (25.1%) and living standard (22.2%) contributed the
largest share to the multidimensional deprivations of older persons
in Nigeria (Table 5). At the sub-national level, education had the
largest share of multidimensional deprivation in the North East
(30.3%) andNorthWest (31.0%), while health had the largest share
in the South-South (35.7%). Deprivation in information/
communication was the least across the regions except in the
South-South where education was the least in the arrays of older
persons’ deprivations. From a gender perspective, overall, males
were deprived most in health (29.4%) while women were deprived
most in education (26.5%). This gender pattern is reflected at the
sub-national level, except in the South-South where older males
(38.2%) and females (32.8%) were more deprived of health than in
any other dimension, and in the North West where both males
(31.0%) and females (31.1%) were deprived most in education.

The results inTable 6 indicate themultilevelmultinomial logistic
regression estimates of individual-level and community-level factors

associated with the risk of multidimensional deprivation among
older persons in urban areas of Nigeria. The fixed-effect results
indicate that respondents’ age, sex, and household headship were
associated with their risk of multidimensional deprivation. For
instance, the relative risk ratio (RRR) of being
multidimensionally deprived was higher by 90%–143% for
females (RRR = 1.90; p < 0.001; 95% C.I. = 1.56–2.31) compared
to males, and for respondents of age 70–79 (RRR = 1.35; p < 0.01;
95% C.I. = 1.14–1.60) and age 80 or above (RRR = 2.43; p < 0.001;
95% C.I. = 1.83–3.24) compare to their counterparts below age
70 years (Model 1). However, the risk was about 30% lower for older
persons living in households headed by someone else (RRR = 0.70;
p < 0.001; 95% C.I. = 0.55–0.89) relative to older adults who were
themselves the household heads. The associations were consistent
when adjusted for other factors in Model 3. The associations
between the individual-level factors and risk of severe MD were
similar to those of MD. In addition, the gender of the household
head was such that older persons living in female-headed
households had a lower risk of severe MD, relative to their
counterparts living in male-headed households.

The result of the association between MD and community-
level variables indicates that higher community-level education is
significantly associated with a lower risk of MD and Severe MD in
Models 2. As the community education level goes from low to
high, the risk decreases. Also, the region of residence is a

TABLE 4 | Subnational decomposition of multidimensional deprivations among older adults (Nigeria, 2023).

Overall Male Female

Cut off points R0 P% I% R0 P% I% R0 P% I%

North Central

Vulnerable to MD 0.069 21.8 31.6 0.132 27.3 48.2 0.080 14.6 54.7
MD 0.250 50.3 49.8 0.277 50.6 54.8 0.294 50 58.7
Severe MD 0.181 25.9 69.9 0.131 18.9 69.1 0.247 35 70.5

North East

Vulnerable to MD 0.046 13.9 32.8 0.001 16.3 0.538 0.057 9.6 59
MD 0.231 45.7 50.5 0.287 49.5 57.9 0.237 38.4 61.8
Severe MD 0.278 40.1 69.4 0.233 33.8 69 0.363 52 69.8

North West

Vulnerable to MD 0.062 19.6 31.5 0.116 22.5 51.5 0.079 13.5 58.2
MD 0.208 41.7 49.8 0.253 44.0 57.6 0.228 36.7 62
Severe MD 0.263 37.9 69.4 0.222 32.3 68.6 0.351 49.8 70.4

South East

Vulnerable to MD 0.068 21 32.5 0.128 26.1 48.9 0.090 16.4 55
MD 0.246 48.8 50.4 0.281 51.0 55.1 0.278 46.8 59.4
Severe MD 0.197 28.2 69.9 0.133 19.4 68.6 0.255 36.2 70.5

South South

Vulnerable to MD 0.092 29.5 31.1 0.139 31.9 43.6 0.134 26.9 49.9
MD 0.238 48.9 48.7 0.266 53.0 50.2 0.255 44.6 57.1
Severe MD 0.116 17.0 68.3 0.055 8.2 67.4 0.180 26.3 68.6

South West

Vulnerable to MD 0.079 24.8 32 0.139 29.8 46.6 0.104 19.6 53.2
MD 0.249 50 49.7 0.286 53.6 53.4 0.268 46.1 58.2
Severe MD 0.161 23.3 69.2 0.094 13.9 67.6 0.233 33.3 69.9

Note: MD, multidimensional deprivation; vulnerable to MD: respondents deprived in 20%–39.9% of the indicators; MD: deprived in 40%–59% of the indicators; severe MD: deprived in ≥60% of the
indicators; P proportion considered multidimensionally deprived at each cut-off point; I intensity of deprivation among the poor; R0 Adjusted headcount ratio (multiplication of P and I).
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significant community-level factor contributing to the risk of MD
among older persons in Nigeria. In Model 2, different regions
show different risk levels. For instance, individuals from the
South West and North East regions have a significantly higher
risk of MD compared to the reference group (South-South).
However, when adjusted for other factors in Model 3, only the
North East showed a consistent association. For severe MD, all
the regions except North Central had a higher risk compared to
the reference group. The result was consistent and also included
the North Central when adjusted for other factors in Model 3.

The result of the random effect indicated the variances
attributable to the different nested levels in the model. The
empty model which contains no explanatory variable indicated
that between-communities variation, expressed as VPC,
associated with the risk of severe MD (27.7%) was larger
than between-community variation associated with the risk
of MD (9.6%), and this gap was consistent across individual
and community levels. The result further indicated that intra-
community variation associated with the risk of MD and severe
MD was estimated at 18.4% and 33.0% respectively (Model 2),
and when adjusted for other factors was estimated at 10.4% and
35.9% respectively (Model 3). These results indicated that
community-level factors account for a large proportion of the
variation in the risk of multidimensional deprivations and
severe multidimensional deprivations.

DISCUSSION

Older people in low- and middle-income (LMIC) settings like
Nigeria are increasingly at higher risk of poverty compared to
other population groups. This is partly due to the prevailing
economic crisis in the country. This study examines the level of
MD and associated factors among older people in urban
geographies of Nigeria. The findings from this study serve as a
reference for developing community-based interventions to
improve the welfare and wellbeing of older people in urban
areas of the country.

The results presented in this study provide valuable insights
into the MD experienced by older adults in the urban setting of
LMIC, taking Nigeria as a case study. The findings reveal an
alarming level of headcount MD among this population, with
over 75% being multidimensionally deprived among which 27%
were severely deprived. The rate among older persons implies
that approximately seven million urban-dwelling older persons in
Nigeria are experiencing severe deprivation across multiple
dimensions. An additional 23% of older persons were
vulnerable to multidimensional deprivation. This poses a big
challenge to the wellbeing and quality of life of older people,
indicating the extent of the problem and the need for urgent
attention and targeted interventions to address various domains
of deprivation. This level of MD is higher than the rate reported

TABLE 5 | Contribution of each domain to multidimensional deprivation index (R0) at national and subnational levels and by gender (Nigeria, 2023).

Health (%) Education (%) Living standard (%) Information/Communication (%) Empowerment (%) Total (%)

Overall

Nigeria 26.4 25.1 22.2 9.5 16.8 100.0

Regions

North Central 27.3 25.4 21.2 10.9 15.3 100.0
North East 25.9 30.3 18.7 9.8 15.4 100.0
North West 24.9 31.0 17.8 11.2 15.1 100.0
South East 25.4 25.2 20.3 7.8 21.3 100.0
South South 35.7 9.2 27.5 10.5 17.1 100.0
South West 25.3 25.0 25.6 9.3 14.8 100.0

Male

Nigeria 29.4 23.7 23.0 8.3 15.6 100.0

Regions

North Central 31.0 23.2 22.1 9.8 14.0 100.0
North East 28.1 28.9 19.5 9.4 14.0 100.0
North West 24.5 31.0 17.1 11.6 15.8 100.0
South East 28.6 22.9 21.6 6.9 20.0 100.0
South South 38.2 6.4 30.0 9.3 16.1 100.0
South West 30.8 23.1 25.8 7.3 13.0 100.0

Female

Nigeria 23.5 26.5 21.3 10.7 18.0 100.0

Regions

North Central 23.2 26.6 20.4 13.0 16.8 100.0
North East 26.9 31.0 17.3 9.9 15.0 100.0
North West 24.5 31.1 18.3 11.2 14.9 100.0
South East 23.3 27.0 18.6 8.8 22.4 100.0
South South 32.8 12.9 24.0 12.1 18.1 100.0
South West 19.8 28.2 23.0 12.2 16.7
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TABLE 6 | Multilevel multinomial logistic regression of predictors of multidimensional deprivation among older persons in urban areas (Nigeria, 2023).

(Empty model) (outcome variable only) Model 1 (Individual variables) Model 2 (Community variables) Model 3 (Full model)

MD Severe MD MD Severe MD MD Severe MD MD Severe MD

Fixed effects RRR (95% C.I.) RRR (95% C.I.) RRR (95% C.I.) RRR (95% C.I.) RRR (95% C.I.) RRR (95% C.I.)
Sex
Male RC 1.00 1.00 1.00 1.00
Female 1.90 (1.56–2.31)*** 5.70 (4.53–7.18)*** 1.90 (1.57–2.32)*** 6.18 (4.91–7.78)***

Age group
<70 RC 1.00 1.00 1.00 1.00
70–79 1.35 (1.14–1.60)** 2.13 (1.73–2.61)*** 1.35 (1.14–1.61)** 2.15 (1.75–2.64)***
80+ 2.43 (1.83–3.24)*** 6.59 (4.81–9.01)*** 2.45 (1.84–3.26)*** 6.85 (5.01–9.36)***

Marital Status
Non-widows RC,b 1.00 1.00 1.00 1.00
Widows 0.97 (0.57–1.67) 0.63 (0.34–1.16) 0.96 (0.56–1.65) 0.57 (0.31–1.06)

Household size 0.94 (0.79–1.11) 0.85 (0.69–1.04) 0.94 (0.80–1.11) 0.84 (0.68–1.03)
Household head
Self RC 1.00 1.00 1.00 1.00
someone else 0.70 (0.55–0.89)** 0.40 (0.30–0.52)*** 0.70 (0.55–0.89)** 0.37 (0.28–0.50)***

Sex of household head
Male RC 1.00 1.00 1.00 1.00
Female 0.84 (0.71–1.00) 0.67 (0.54–0.83)*** 0.88 (0.73–1.05) 0.80 (0.65–1.00)a

Community-level education
Low RC 1.00 1.00 1.00 1.00
Middle 0.61 (0.41–0.90)a 0.40 (0.25–0.63)*** 0.59 (0.40–0.88)a 0.37 (0.23–0.60)***
High 0.50 (0.33–0.76)** 0.21 (0.12–0.35)*** 0.51 (0.33–0.80)** 0.24 (0.14–0.41)***

Community-poverty
High RC 1.00 1.00 1.00 1.00
Middle 0.98 (0.65–1.48) 1.35 (0.81–2.24) 1.00 (0.63–1.58) 1.23 (0.71–2.13)
Low 1.02 (0.66–1.57) 1.01 (0.59–1.74) 1.11 (0.67–1.84) 1.15 (0.62–2.12)

Region of residence
South-South RC 1.00 1.00 1.00 1.00
South West 1.33 (1.01–1.76)a 1.90 (1.27–2.83)** 1.32 (0.99–1.76) 1.85 (1.23–2.79)**
South East 1.31 (0.97–1.77) 1.69 (1.10–2.58)a 1.35 (0.99–1.84) 1.86 (1.21–2.87)**
North Central 1.33 (0.95–1.86) 1.56 (0.97–2.50) 1.34 (0.95–1.90) 1.62 (1.00–2.63)a

North East 1.92 (1.23–2.99)** 3.18 (181–5.58)*** 2.23 (1.41–3.52)** 5.34 (3.00–9.51)***
North West 1.18 (0.83–1.69) 2.27 (1.41–3.67)** 1.30 (0.90–1.87) 3.32 (2.03–5.44)***

Random effects
Variance (SE) 0.35 (0.076) 1.26 (0.168) 0.37 (0.078) 1.01 (0.159) 0.28 (0.069) 0.75 (0.127) 0.31 (0.073) 0.71 (0.131)
VPC (%) 9.6 27.7 10.1 23.5 7.8 18.6 8.6 17.8
Explained variation—PCV (%) Ref Ref 5.7 15.2 18.4 33.0 10.4 35.9

ap < 0.05; **p < 0.01; ***p < 0.001; SE: standard error, VPC: variance partition coefficient, PCV: proportional change in variance, RC: reference category.
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by the National Bureau of Statistics (NBS) for under-five children
(70%), the highest rate among population groups in Nigeria [28].
It is also far higher than the prevalence in high-income countries
like the United States [12] with a 12% prevalence, and some
developing countries like Iran with a 59% prevalence [29]. Of all
the dimensions considered, health (26%), education (25%) and
standard of living (22%) contributed the largest share to the MD.
The contributions of these indicators align with the
2015 AgeWatch index in which Nigeria was ranked one of the
lowest globally in health index, level of education and
socioeconomic situations of older persons [30].

The headcount and intensity of MD provide a more
comprehensive insight into the condition of older persons in
Nigeria, unlike other studies which have utilised only income or
socioeconomic status to measure poverty among older people [4].
The intensity of deprivation among the severely deprived
individuals, with an average deprivation score of over 69% of
the indicators and among the multidimensionally deprived
group, with an average deprivation score of 50%, is
particularly of serious concern. It underscores the
comprehensive nature of the deprivation experienced and
reinforces the need for multifaceted interventions that address
various dimensions of the deprivation simultaneously. Though a
few existing studies in Nigeria have delved into poverty among
older people [4, 31], none has indicated the extent of poverty
among the poor, as revealed in this study.

The study also reveals significant gender inequalities in
multidimensional poverty levels among older adults in
Nigeria. Women, in particular, face higher levels of severe
deprivation compared to men, with the MDI for women almost
double that of men. This disparity reflects women’s limited
access to education, lower levels of participation in household
economic and health decision-making, and limited access to
employment opportunities [22]. The gender disparity is
evident across various regions, with Northern women
experiencing the worst condition of severe MD. This
highlights the need for gender-sensitive interventions to
address the specific challenges faced by older women in
accessing resources and opportunities.

Furthermore, this study finds that living in a household
headed by someone else, especially by a family member,
protects older persons from MD. Although being a household
head could give older persons some authority over household
members and resource allocation [32], this benefit is conditional
on the availability of resources, the extent of affinity, sense of
responsibility and reciprocity, and the functional ability of the
household head. Thus, older persons living in households headed
by a younger, economically active and financially buoyant family
member are more likely to have access to information,
communication and companionship, healthcare support and
quality living standards, compared with those with otherwise
living arrangements. However, if the household is headed by the
spouse, it may not benefit some older women who are
economically vulnerable and marginalised in household
headship and resource sharing in a patriarchal society [33, 34].

The subnational decomposition analysis provides further
valuable insights into the regional disparities in

multidimensional deprivation. The North East and North
West regions exhibit higher rates of deprivation, with a
significant proportion experiencing severe deprivation. The
two regions have often shown the worst case of many
socioeconomic and health indicators including the level of
education, healthcare service utilisations, unemployment,
multidimensional deprivations in general and sub-groups of
the population [22, 28, 35]. The situation in Northern regions
may also be linked to the women’s low level of education,
restriction in some public spaces and economic activities, and
culturally laden norms that limit women’s economic and social
power in the regions [36]. On the other hand, the South-South
region, though with a lower level of headcount MD, reports the
highest vulnerability to multidimensional deprivation. These
regional variations emphasize the importance of tailoring
interventions to address the unique challenges and context of
each region, considering factors such as socioeconomic
conditions, healthcare infrastructure, and cultural factors.

The multilevel regression analysis identifies individual-level and
community-level factors associated with the risk ofmultidimensional
deprivation among urban-dwelling older persons in Nigeria. This
study found that the age of the respondents was a major individual-
level factor influencing the risk of multidimensional deprivation. In
particular, older persons, especially women, face a higher risk of
multidimensional deprivations. This finding may be because
individuals at advanced ages are more vulnerable to poverty due
to their reduced participation in economic activities coupled with
caregivers’ financial incapacity [37, 38] and poor socioeconomic
conditions in the country [39]. However, the finding contrasts the
that of Dhongde [40] who linked lower multidimensional
deprivation to older age. This disparity may be because
Dhongde’s evidence was based on a high-income context.

The study, however, found that those living in communities with
high levels of education experience a lower risk of deprivation. These
findings underscore the importance of not only considering
individual characteristics but also recognizing the broader context
of the community when addressing health outcomes. This has
implications for designing interventions and policies that aim to
reduce the prevalence of severe MD. Meaning impact could be
achievedwhen community-level factors are given the necessary focus.

Potential Health Implications
The findings of this study have significant health implications. The
huge proportion of multidimensional deprivations suggests that a
significant portion of older adults lack access to essential elements of
wellbeing, including health services, education, standard living
conditions, and social support. Specifically, individuals with
deprivation in the health domain, for instance, are liable to
functional limitations which can be worsened in the absence of
relevant support [40]. This potentially increases older people’s risk
of hospitalisation and health expenditure. A similar implication is
inferable for education, as more than half of older persons are
uneducated and will be susceptible to adverse health outcomes
associated with a low level of education. Also, living arrangements,
access to information and communication devices are key indicators
of information and communication in this study.Older persons living
alone are at risk of loneliness and depression [41]. In the same vein,
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lack of access to information, either from radio, television or mobile
phones, results in a lack of access to health information which has
implications for older persons who need regular healthcare services.
Poor standard of living puts older people at risk of exposure to
infectious diseases amidst their declining immunity.

The gender disparities also stress the need for gender- and
situation-specific interventions to improve the health and overall
wellbeing of older adults, especially women, in urban areas.
Furthermore, from a community-level point of view, structural
inequalities need to be addressed to enhance the health outcomes
of older populations, promote equitable access to healthcare, and
improve their overall quality of life.

Limitations to the Study
The study utilized a cross-sectional design, which limits its ability
to establish causal relationships. Longitudinal data would be
necessary to better understand the dynamics of
multidimensional deprivation over time. Besides, variables and
measures in this study were adapted to the extent of data
availability; thus, it might not fully capture all dimensions of
multidimensional deprivation that could be relevant to the older
population. However, the dimensions and indicators used are
comprehensive and arguably cover the major socioeconomic and
health concerns of older persons. The construction of the
multidimensional deprivation index involved assigning weights
to indicators. Though different weighting methods could lead to
different conclusions, I do not envisage any major difference in
the conclusions. Also, the choice of a cut-off value (40%) to define
multidimensional deprivation was based on considerations for
poverty levels tolerable in an LMIC context, but different cut-off
points could yield different estimates of deprivation. However,
divergent estimates do not in any way invalidate the estimate of
this study, as long as it is interpreted within its premised
assumptions. This study focused on urban areas, which might
limit the generalizability of the findings to rural settings or other
countries with different contexts and socioeconomic conditions.

Conclusion
This study indicates an alarming prevalence of multidimensional
deprivations among urban-dwelling older adults in Nigeria, though
gender disparities are evident, with women more severely deprived.
It highlights that the deprivations were driven, not only by individual
factors but also by community-level factors, including education and
region of residence. The findings of this study underscore the urgent
need for comprehensive and targeted policy interventions to address
the multidimensional deprivation faced by older adults in urban
Nigeria. These interventions should prioritize addressing gender
disparities, targeting regions with high deprivation rates, and

considering individual and community characteristics. By
addressing the underlying determinants of multidimensional
deprivation and promoting health equity, policymakers and
stakeholders can work towards improving the wellbeing and
quality of life for older adults in urban Nigeria.
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Exposure to Adversity and its Impact
on Later Life Cognitive, Mental, and
Physical Health
Elyse A. Jennings1*, Sumaya Mall 2, Darina T. Bassil 1 and Kathleen Kahn3
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Objectives: We aimed to assess later-life health responses to childhood and lifetime
adversity in a cohort of rural, Black South African adults.

Methods:We performed ordinary least squares regression using two waves of data from
Health and Aging in Africa: A Longitudinal Study of an INDEPTHCommunity in South Africa
(HAALSI) to estimate a decline in cognitive, mental, and physical health over approximately
3 years. Our analytic sample consisted of 1,993 women and 1,496 men.

Results: Associations between several types of adversity and health outcomes point to
declines in health. At the same time, many adverse experiences are associated with
improvements in cognitive, mental, and physical health in later life. The direction of the
association varied by type of exposure, health outcome, and gender.

Conclusion: In populations exposed to many adversities during life, specific adverse
experiences may sometimes be associated with greater improvements (and not just
greater decline) in health in later life. Further research is needed to unpack the mechanisms
at play in these populations.

Keywords: middle and late adulthood, South Africa, adverse experiences, adverse childhood experiences, cognitive
health, mental health, physical health

INTRODUCTION

The events and experiences that individuals encounter throughout their lives can have a profound
impact on their health and wellbeing [1–5]. Evidence suggests that adverse experiences in childhood
are linked to several health outcomes in adulthood, such as cardiovascular disease and premature
mortality [6, 7]. Adverse experiences into adulthood also have the potential to affect health in later
life [8, 9]. Existing research typically focuses on Western and high income populations, thereby
limiting our understanding of the effects of adverse experiences in different cultural contexts and
among populations with relatively limited resources.

In this study, we focused on a population of rural Black South Africans and examine the
association between adversity—both during childhood and across the life course—and the rate of
decline in cognitive, mental, and physical health in later adulthood. We investigate the impact of
specific domains of adverse experiences and exposures: adverse experiences in the childhood home,
the experience of having a spouse or child with a drug or alcohol addiction, exposure to violence
(both in combat and non-combat), the experience of assault, and exposure to natural disasters.
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Importantly, this research sheds light on these associations in a
population that was affected by structural racism under apartheid
for much of its life, and still experiences significant poverty. These
experiences, in themselves, have been linked to poor health
outcomes in multiple settings, including the United States
[10–12]. In the population we focus on there is a high burden
of morbidity and mortality [13, 14]. Uncovering associations
between specific adverse exposures and health outcomes will offer
insight into the extent to which adversity may impact this burden.

Extensive research has documented the significance of adverse
experiences and exposures across the lifecourse for health
outcomes [5, 9, 15, 16]. Adversity experienced during
childhood can negatively affect mental health, cardiovascular
disease, morbidity, and the risk of mortality in adulthood
[5–7, 15–17]. For example, there is evidence that mental
health disorders play an important mediating role in the
association between various adverse childhood experiences and
cardiovascular outcomes [18], and that greater exposure to
childhood adversity may increase the risk of heart failure [17].
Adversity has also been linked to greater depressive symptoms
[19, 20]. Other research has suggested that children from homes
with more parental turmoil are at greater risk of poor academic
and behavioral outcomes [21], which in turn may affect cognitive
and mental health. However, existing studies often find null
associations between childhood adversity and cognition in
later life [5, 22–24]. Mechanisms through which adversity in
childhood may impact health in later life include prolonged stress
on the body, brain development, and other biological
mechanisms that have the potential to affect social and
emotional development, as well [7]. Therefore, we might
expect to see worse mental and physical health outcomes in
later life in individuals exposed to adversity in their childhood,
and either worse or similar cognitive health when compared with
those who did not experience the same adversity.

As people enter adulthood, their experiences and exposures to
new adverse events can also have long-term impacts. Exposure to
adversity across the life course has the potential to profoundly
impact cognitive, mental, and physical health [8, 9, 25–29]. For
example, having a close relative who is addicted to drugs or alcohol
has been found to have lasting effects on an individual’s emotional
well-being, often through stress and family strain [30, 31].
Witnessing violence or being physically or sexually assaulted can
result in prolonged stress, and has been linked to poor mental and
physical health outcomes [32–38]. Natural disasters—adversity that
is experienced by a community—can also affect the mental and
physical well-being of individuals by disrupting social processes and
limiting access to medication or health care [9, 25, 29, 39]. The
evidence for the impacts of adversity on cognitive outcomes is more
mixed [40–42], and these impactsmay vary depending on the type of
adversity experienced, the timing of the exposure, and the cognitive
domains under investigation [41, 43]. Proposed mechanistic
pathways linking lifetime adversity to cognition include stress-
induced effects on brain structures and depression [20, 44].

Responses to trauma may differ according to gender [9,
45–47]. For example, studies have found that women may be
less resilient than men after exposure to a natural disasters [9, 48],
and that women may suffer more and for longer than men after

adverse experiences [45]. Evidence suggests that women tend to
have internalized responses to adverse exposures, whereas men
exhibit externalized responses more often [46], which may have
the potential to differentially affect which aspects of health are
impacted in later life. Women and men may also differ in their
access to support that can help protect against the negative
consequences of adversity—women have often been found to
have larger social networks than men [49, 50], although evidence
from South Africa suggests that men have relatively large social
networks [51].

We expect that each adverse experience/exposure will be
associated with an accelerated decline in cognitive, mental,
and physical health for both men and women in this
population. Given past findings, we expect the strongest
associations for mental health decline, and weaker associations
for cognitive decline [5, 9, 18, 22–24, 34]. As responses to trauma
may be inextricably linked to gender, we empirically tested these
expectations separately for women and men.

Our investigation revealed mixed findings, with certain
adverse experiences and exposures associated with
improvements in health, while others were found to be
associated with the expected decline in health. These mixed
results are apparent for both women and men. The unique
lifetime experiences of this population may have led to greater
resilience and the effective development of coping mechanisms in
the face of the adversities we analyzed. At the same time, many
adverse events are associated with a decline in cognitive, mental,
and/or physical health, pointing to the importance of
understanding mechanisms for intervention.

METHODS

The study area for this investigation was a cluster of villages in
and near Agincourt, South Africa: a rural, low-income area in the
Bushbuckridge sub-district of Mpumalanga Province in north-
eastern South Africa. Agincourt is located in an area of forced
racial segregation during apartheid, where Black South Africans
belonging to the Shangaan ethnic group were forcibly moved [52,
53]. Mpumalanga is the second most homogeneous province in
South Africa, with over 90% of residents identifying as Black
African [54]. The Agincourt area is also home to many former
Mozambican refugees, the older of whom are likely to have been
exposed to combat violence during the years of civil war in
Mozambique (1976–1992). While South Africa is one of the
more economically advanced countries in the region, much of
the population of Agincourt is poor [55].

Data
We used data from Health and Aging in Africa: A Longitudinal
Study of an International Network for the Demographic Evaluation
of Populations and Their Health (INDEPTH) Community in South
Africa (HAALSI). The HAALSI study is a population-based survey
that aims to characterize a cohort of men and women aged 40 years
and older in rural South Africa with respect to health and aging [55].
Participants were sampled from the Agincourt Health and socio-
Demographic Surveillance System (Agincourt HDSS) in
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Mpumalanga province [56]. The identified sampling frame consisted
of 8,974women and 3,901menwhowere aged 40 years or older as of
1 July 2014 and who had resided continuously in the study area for
the 12months prior to the 2013 Agincourt census. Using gender-
specific sampling fractions to ensure a gender-balanced cohort,
6,281 participants were randomly selected to participate in HAALSI.

Baseline (wave 1) interviews were completed between
November 2014 and November 2015, with a total of
5,059 respondents (response rate of 85.9% among eligible
individuals). Wave 2 interviews were conducted between
October 2018 and November 2019 with all living members of
the 5,059 individual cohort (response rate of 94%; n = 4,176).
Wave 3 interviews were conducted between July 2021 and March
2022 among living members of the original cohort (response rate
of 93%; n = 3,707). In wave 2, all respondents were administered a
life history module that included questions about childhood and
lifetime adversity. Our investigation focused on responses to these
life history items to predict the decline in health between waves
2 and 3. Estimates of change over this short period of
approximately three years are likely conservative.

Measures
Dependent Variables
To assess the decline in cognitive health between waves 2 and 3,
we developed a composite measure to indicate a decline in
cognitive function. In each wave, we summed the total
immediate recall of 10 words over three trials (up to 10 points
per trial), delayed recall of these 10 words (up to 10 points), and
orientation (correctly stating the year, month, day, and name of
the current South African president; up to 4 points) [57]. The
total score in each wave totaled a maximum of 44 points. We then
coded the measure of cognitive decline by subtracting the
composite score in wave 3 from the wave 2 score.

Next, we coded a measure to indicate a decline in mental
health between waves 2 and 3 using the 20-item Center for
Epidemiologic Studies Depression (CES-D) scale [58]. The
scale included items asking how often the respondents had
experienced different depressive symptoms in the previous
week (e.g., felt bothered, had poor appetite, had trouble
concentrating, etc.). Response options included “rarely or none
of the time (less than 1 day),” “some or little of the time (1-
2 days),” “occasionally or a moderate amount of time (3-4 days),”
and “most or all of the time (5–7 days).” Following other studies,
these options were coded from 0 to 3 and then summed to
produce a score of 0-60 at each wave [59]. We then coded a
measure to indicate a decline in mental health (i.e., an increase in
depressive symptoms) by subtracting the CES-D score at wave
2 from the score at wave 3.

Finally, we estimated the decline in physical health between
waves 2 and 3. For each wave, we coded a measure of the sum of
activities of daily living (ADLs) that the respondents reported
having difficulty with (i.e., walking, bathing, eating, getting out of
bed, and using the toilet). To measure the decline in physical
health (i.e., an increase in physical limitations), we subtracted the
sum of reported difficulties in up to five ADLs at wave 2 from the
sum of the same at wave 3.

Independent Variables
We coded a series of measures to indicate lifetime exposure to
adverse events or experiences from the wave 2 survey. We
grouped items where appropriate, according to the results of
factor analyses. First, a measure of exposure to adverse family
experiences in childhood was coded as 1 if the respondents
reported experiencing at least one of the following before the
age of 16: parents arguing or fighting often; parents drinking
excessively, taking drugs, or having mental health problems; or
the respondents being physically abused by their parents. If the
respondents reported none of these experiences, the value was
set to 0.

A measure indicating whether the respondents ever had a
spouse, partner, or child who was addicted to drugs or alcohol
was coded 1 if yes and 0 if no.

Next, we coded two measures to indicate exposure to violence.
The first measure indicates exposure to violence other than in
combat, and was coded 1 if the respondents reported ever
witnessing an accident or violent act in which someone was
killed or seriously wounded other than in combat or in the
military, and 0 if not. The second was a measure indicating
exposure to violence in military or combat, coded as 1 if the
respondents ever fired a weapon in combat, were shot at, or
witnessed someone being seriously injured or killed in war or
military action, and coded 0 if not.

A measure of experience of assault indicates the respondents’
direct experience of ever having been the victim of a serious
physical attack or assault, or ever having been the victim of sexual
assault. If the respondents experienced either type of assault they
received a code of 1; if not, the value was set to 0.

Finally, a measure indicating the respondents’ exposure to
natural disasters was coded as 1 if they reported having ever
experienced a major flood, fire, earthquake, or other natural
disasters, and 0 if they reported that they did not.

Covariates
We also controlled for a series of variables that may impact the
relationship between childhood exposures and adult health. First,
we controlled for family background with binary measures of
whether the respondents reported that their parents were in a
union when they were born and whether their father attended
school. We also controlled for a measure indicating whether the
respondents were born outside South Africa. Next, we controlled
for the respondents’ reports of their childhood health, coded as
1 if they reported poor, fair, or good health, 2 if they reported very
good health, and 3 if they reported excellent health in childhood.

Next, we controlled for the respondents’ (continuous) age at
wave 1. We also controlled for a series of three dummy variables
to indicate their educational attainment, coded 1 if they had not
completed any formal education, 2 if they had some or completed
primary education, or 3 if they had some secondary education or
higher at wave 1. We also controlled for respondents’
employment status at wave 2, coded as four dummy variables
to indicate: (1) employed, (2) homemaker (translated to be
understood as “home manager”), if they did not report being
employed, (3) retired, if they did not report being employed or a
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homemanager, or (4) not working, if they did not report that they
were any of the above statuses.

We then controlled for the respondents’ marital status at the
time of the wave 2 survey, with a series of dummy variables
indicating whether the respondents were (1) never married, (2)
married or living with a partner, (3) separated or divorced, or (4)
widowed. Additionally, we controlled for a measure indicating
whether the respondents reported having been married more
than once at wave 2. We also controlled for the number of
children the respondents had at wave 1, which was top-coded
at 8 children.

Next, we controlled for household wealth and the frequency of
social support, both at wave 2. Households were ranked according
to principal component analysis scores for household ownership
of items such as televisions, refrigerators, livestock, and vehicles
in addition to housing characteristics, type of water, and
sanitation facilities [60]. The ranking was then coded into

quintiles to indicate the household wealth index. The
frequency of social support was coded as the average
approximate number of days per month that the respondents
reported receiving emotional, physical, and/or informational
support from any of up to seven named social contacts.

Finally, in models predicting a decline in cognitive and
physical health, we control for depressive symptoms at wave
2 using the 20-item CES-D scale, as described above. We also
control for self-reported diagnosis (ever) with stroke in models
predicting a decline in physical health, coded as 1 if the
respondents reported having ever had a stroke at wave 2,
and 0 if not.

Analysis
We used ordinary least squares (OLS) regression to estimate
declines in cognitive, mental, and physical health. We
standardized the dependent variables (health outcomes) to

TABLE 1 | Analytic sample characteristics from Health and Aging in Africa: A Longitudinal Study of an International Network for the Demographic Evaluation of Populations
and Their Health (INDEPTH) Community in South Africa (HAALSI) (Agincourt, South Africa. 2014–2022).

Women Men Difference between women and men

Mean/proportion (SD) Mean/proportion (SD)

Dependent variables (change between waves 2 and 3, standardized)
Decline in cognitive health −0.03 (0.99) 0.04 (1.01) 0.07 ***
Decline in mental health −0.03 (0.83) 0.04 (1.20) 0.07 ***
Decline in physical health −0.02 (0.93) 0.03 (1.09) 0.05***
Independent variables (wave 2)
Adverse family experiences in childhood 0.24 0.22 −0.02 ***
Ever had a spouse, partner or child who was an addict 0.10 0.04 −0.06 ***
Exposure to violence (non-combat) 0.14 0.23 0.09 ***
Exposure to violence (combat) 0.09 0.16 0.07 ***
Experience of assault 0.06 0.09 0.03 ***
Exposure to natural disaster 0.42 0.43 0.01 *
Covariates
Parents not in union at birth 0.07 0.07 0.001
Father attended school 0.27 0.24 −0.03 ***
Born outside of South Africa 0.32 0.29 −0.03 ***
Childhood health 1.89 (0.80) 1.94 (0.80) 0.05 ***
Age (wave 1) 60.43 (12.21) 60.32 (11.70) −0.11
Education (wave 1)
No formal education 0.48 0.38 −0.10 ***
Some/completed primary school 0.34 0.37 0.03 ***
Some/completed secondary or higher education 0.18 0.25 0.07 ***
Employment status (wave 2)
Not working 0.83 0.70 −0.13 ***
Employed 0.14 0.21 0.07 ***
Retired 0.03 0.09 0.06 ***
Marital status (wave 2)
Married or living with a partner 0.33 0.63 0.30 ***
Never married/single 0.05 0.11 0.06 ***
Separated or divorced 0.12 0.13 0.01 +
Widowed 0.50 0.13 −0.37 ***
Married more than once (wave 2) 0.12 0.39 0.27 ***
Number of children (wave 1) 4.53 (2.05) 4.73 (2.26) 0.20 ***
Household wealth index (wave 2) 3.03 (1.44) 3.01 (1.41) −0.02
Frequency of social support (wave 2) 11.56 (7.59) 11.30 (7.44) −0.26 **
CES-D (wave 2) 15.06 (9.44) 13.72 (9.39) −1.34 ***
Ever had a stroke (wave 2) 0.02 0.02 0.001

N = 1,751 women and 1,263 men for decline in cognitive function; N = 1,780 women and 1,282 men for decline in mental health; and N = 1,947 women and 1,452 men for decline in
physical health. N = 1,981 women and 1,486 for all independent variables and covariates.
CES-D, Center for Epidemiologic Studies Depression Scale.
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allow for greater comparability across models. We used multiple
imputations for missing values on any of the independent and
covariate measures in our analyses to retain the full sample of
respondents who completed the waves 2 and 3 surveys and have
no missing information on the outcome measures. This resulted
in a base analytic sample of 1,981 women and 1,486 men, which
was restricted in each model based on missing data on the
respective outcome measure (see Table 1). We applied inverse
probability weights to our models to account for mortality
between waves 1 and 3.

RESULTS

Table 1 displays the means, or proportions, for all variables in
our models in addition to their standard deviation (for non-
binary variables). The last column indicates the gender
difference and whether these differences are significant.
These descriptive statistics indicate that women experienced
significantly less decline in their cognitive, mental, and
physical health between waves than men. There were also
significant gender differences across exposures. Nearly a

quarter of women (24%) and 22% of men faced adverse
family experiences in childhood. Ten percent of women and
only 4% of men reported ever having a spouse, partner, or child
who was an addict. Fourteen percent of women and 23% of
men reported exposure to non-combat violence, while 9% of
women and 16% of men reported exposure to violence in
combat. Six percent of women and 9% of men reported
experiencing assault. Finally, 42% of women and 43% of
men reported exposure to natural disasters. Notably, 32% of
women and 29% of men reported being born outside of South
Africa; the majority of these individuals are likely to be
Mozambican immigrants who entered the country as refugees.

Table 2 displays the results of OLS regressions estimating the
decline in each health outcome among women. Results from
Model 1 suggest that childhood adverse family experiences, ever
having a spouse, partner or child who was an addict, ever having
been exposed to combat violence, and ever having been exposed
to natural disasters were each associated with greater
improvement in cognitive health between waves (β = −0.20 at
p < .001; β = −0.06 at p < .05; β = −0.11 at p < .001; and
β = −0.07 at p < .001, respectively). On the other hand, exposure
to non-combat violence was associated with a decline in cognitive

TABLE 2 | Ordinary least squares regression predicting decline in cognitive, mental, and physical health among women (Agincourt, South Africa. 2014–2022).

Model 1 decline in cognitive
health

Model 2 decline in mental
health

Model 3 decline in physical
health

Intercept −0.51 *** (0.06) −0.06 (0.05) −0.89 *** (0.06)
Independent variables
Adverse family experiences in childhood −0.20 *** (0.02) 0.004 (0.02) −0.02 (0.02)
Ever had a spouse, partner or child who was an addict −0.06 * (0.03) −0.10 *** (0.02) 0.03 (0.03)
Exposure to violence (non-combat) 0.16 *** (0.02) −0.07 *** (0.02) −0.10 *** (0.02)
Exposure to violence (combat) −0.11 *** (0.03) 0.12 *** (0.02) 0.10 *** (0.03)
Experience of assault −0.05 (0.03) 0.16 *** (0.03) 0.04 (0.03)
Exposure to natural disaster −0.07 *** (0.02) −0.001 (0.01) −0.03 + (0.02)
Covariates
Parents not in union at birth 0.11 *** (0.03) 0.09 *** (0.02) −0.09 ** (0.03)
Father attended school 0.04 * (0.02) −0.01 (0.01) 0.03 (0.02)
Born outside of South Africa −0.001 (0.02) −0.04 * (0.02) 0.16 *** (0.02)
Childhood health 0.05 *** (0.01) −0.03 *** (0.01) −0.01 (0.01)
Age 0.004 *** (0.001) 0.002 *** (0.001) 0.02 *** (0.001)
Education (Ref: No formal education)
Some/completed primary school 0.22 *** (0.02) 0.10 *** (0.02) −0.06 ** (0.02)
Some/completed secondary or higher education 0.35 *** (0.03) −0.05 * (0.02) 0.11 *** (0.03)
Employment status (Ref: Not working)
Employed −0.10 *** (0.02) 0.20 *** (0.02) 0.06 * (0.02)
Retired −0.64 *** (0.05) −0.04 (0.04) −0.17 *** (0.05)
Marital status (Ref: Married or living with a partner)
Never married/single 0.10 ** (0.04) 0.07 * (0.03) 0.04 (0.04)
Separated or divorced 0.02 (0.03) −0.09 *** (0.02) −0.08 ** (0.03)
Widowed −0.01 (0.02) −0.05 ** (0.01) −0.03 + (0.02)
Married more than once −0.14 *** (0.02) 0.02 (0.02) 0.16 *** (0.02)
Number of children −0.003 (0.004) −0.01 * (0.003) −0.02 *** (0.004)
Household wealth index 0.02 *** (0.01) −0.02 *** (0.01) 0.003 (0.01)
Frequency of social support −0.002 + (0.001) 0.001 + (0.001) 0.004 *** (0.001)
CESD at wave 2 0.003 *** (0.001) −0.01 *** (0.001)
Ever had a stroke −0.02 (0.05)
N 1, 751 1,780 1,947

Models weighted for mortality. Beta coefficients with standard errors in parentheses.
Two-tailed tests, + p< .10, *p < .05, **p < .01, ***p < .001.
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function (β = 0.16 at p < .001). The experience of assault was not
significantly associated with a decline in cognitive health
among women.

Model 2 indicates that ever having a spouse, partner, or child
who was an addict was associated with an improvement in
women’s mental health between waves (β = −0.10 at p < .001),
as was exposure to non-combat violence (β = −0.07, at p < .001).
Exposure to violence in combat and experience of assault were
each associated with a decline in mental health (β = 0.12 at p <
.001 and β = 0.16 at p < .001, respectively). Adverse family
experiences in childhood and exposure to natural disasters were
not significantly associated with decline in mental health
among women.

In Model 3 of Table 2, we found that exposure to non-combat
violence and exposure to natural disasters were each associated
with improved physical health between waves (−0.10 at p < .001,
and −0.03 at p < .10, respectively) among women. Exposure to
violence in combat was associated with a decline in physical
health (0.10 at p < .001). Adverse family experiences in childhood,
ever having had a spouse, partner or child who was an addict, and
experience of assault were not significantly associated with
decline in physical health among women.

Table 3 estimates these associations among men. Results from
Model 1 suggest that adverse family experiences in childhood and
exposure to a natural disaster were each associated with an
improvement in men’s cognitive health between waves
(−0.11 at p < .001 and −0.06 at p < .01, respectively).
Exposure to violence, both combat and non-combat, was
associated with a decline in men’s cognitive health (0.15 at
p < .001 and 0.17 at p < .001, respectively). Ever having a
spouse, partner, or child who was an addict and ever
experiencing assault were not significantly associated with
men’s cognitive health.

Model 2 of Table 3 shows that ever having a spouse, partner,
or child who was an addict, exposure to violence in combat, and
exposure to a natural disasters were associated with greater
improvements in men’s mental health (−0.14 at p <
.05, −0.14 at p < .001, and −0.12 at p < .001, respectively).
Exposure to non-combat violence and experience of assault,
on the other hand, were associated with a decline in mental
health between waves (0.06 at p < .05 and 0.29 at p < .001,
respectively). Adverse family experiences in childhood were not
significantly associated with a decline in mental
health among men.

TABLE 3 | Ordinary least squares regression predicting decline in cognitive, mental, and physical health among men (Agincourt, South Africa. 2014–2022).

Model 1 decline in cognitive
health

Model 2 decline in mental
health

Model 3 decline in physical
health

Intercept −0.43 *** (0.08) 0.19 * (0.08) −0.10 (0.08)
Independent variables
Adverse family experiences in childhood −0.11 *** (0.02) 0.01 (0.03) −0.02 (0.03)
Ever had a spouse, partner or child who was an addict −0.02 (0.05) −0.14 * (0.06) −0.01 (0.05)
Exposure to violence (not combat) 0.15 *** (0.02) 0.06 * (0.03) −0.10 *** (0.03)
Exposure to violence (combat) 0.17 *** (0.03) −0.14 *** (0.03) 0.08 * (0.03)
Experience of assault −0.02 (0.03) 0.29 *** (0.04) 0.01 (0.04)
Exposure to natural disaster −0.06 ** (0.02) −0.12 *** (0.02) −0.03 (0.02)
Covariates
Parents not in union at birth 0.14 *** (0.04) −0.03 (0.04) −0.13 *** (0.04)
Father attended school −0.07 ** (0.02) −0.07 ** (0.03) 0.10 *** (0.03)
Born outside of South Africa −0.06 * (0.02) 0.004 (0.03) 0.003 (0.02)
Childhood health 0.11 *** (0.01) 0.002 (0.01) −0.01 (0.01)
Age 0.001 (0.001) −0.01 *** (0.001) 0.004 *** (0.001)
Education (Ref: No formal education)
Some/completed primary school 0.18 *** (0.02) −0.06 * (0.03) −0.10 *** (0.02)
Some/completed secondary or higher education 0.28 *** (0.03) −0.01 (0.03) −0.11 *** (0.03)
Employment status (Ref: Not working)
Employed −0.07 ** (0.03) 0.09 ** (0.03) 0.02 (0.03)
Retired −0.44 *** (0.03) 0.26 *** (0.04) 0.17 *** (0.04)
Marital status (Ref: Married or living with a partner)
Never married/single 0.09 * (0.03) −0.13 *** (0.04) 0.13 *** (0.03)
Separated or divorced −0.06 * (0.03) 0.17 *** (0.03) 0.21 *** (0.03)
Widowed −0.03 (0.03) 0.05 (0.03) 0.12 *** (0.03)
Married more than once −0.04 + (0.02) 0.08 *** (0.02) −0.12 *** (0.02)
Number of children 0.01 * (0.004) −0.01 + (0.01) 0.02 *** (0.01)
Household wealth index 0.02 ** (0.01) 0.02 ** (0.01) −0.03 *** (0.01)
Frequency of social support 0.002 + (0.001) 0.01 *** (0.001) 0.002 + (0.001)
CESD at wave 2 0.002 + (0.001) −0.01 *** (0.001)
Ever had a stroke −0.57 *** (0.06)
N 1,263 1,282 1,452

Models weighted for mortality. Beta coefficients with standard errors in parentheses.
Two-tailed tests, + p< .10, *p < .05, **p < .01, ***p < .001.
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In Model 3 of Table 3, we found that exposure to non-combat
violence was associated with improved physical health among
men (−0.10 at p < .0001). Exposure to violence in combat, on the
other hand, was associated with a decline in men’s physical health
(0.08 at p < .05). The other experiences and exposures in the
model were not significantly associated with physical
health among men.

In order to directly assess gender differences in the association
of adverse exposures and experiences with health outcomes, we
tested these same models with gender interactions (see
Supplemental Table S1). These results indicated that exposure
to violence in combat had significantly different associations with
each of the three health outcomes by gender; adverse family
experiences in childhood had significantly different associations
with cognitive health by gender; and exposure to non-combat
violence, experience of assault, and exposure to natural disasters
had significantly different associations with mental health
by gender.

We performed a sensitivity analysis to assess whether survivor
bias might subtly impact our results. We tested the associations
for 40–49-year-olds (the least selective for survivor bias) and for
those aged 75+ (the most selective) to assess the severity of this
bias, and we found mixed evidence. In some cases, adversity was
associated with null results or improvements in health for the
older group more than the younger group (which would indicate
survivor bias), and in other cases adversity was associated with
greater declines in health for this group than for the younger
group (see Supplemental Tables S2–S5). It is important to keep
in mind that healthier people are more likely to have survived
long enough to be selected into our analytic sample, but this
selection does not appear to impact our results in a
consistent direction.

DISCUSSION

This investigation focused on understanding how adverse
experiences and exposures in childhood and throughout life
might be associated with the rate of decline in cognitive,
mental, and physical health over a period of approximately
3 years in a cohort of middle-aged and older rural Black South
Africans. We expected that each adverse experience and exposure
would be associated with a decline in health outcomes, although
the association may be weaker than in high-income populations.
While we did find that some adverse exposures were associated
with declines in certain health outcomes, we also found that some
of the adverse exposures that we investigated were associated with
an improvement in certain measures of health. Furthermore,
these associations sometimes differed by gender. These findings
are mixed with respect to our expectations and comparability
with past research.

Our findings on how exposure to violence in combat and the
experience of assault are associated with health outcomes
complement existing research. For example, Axinn et al
(2023) found, that exposure to civil violence in 7 countries
that experienced civil violence since WWII, was associated
with a higher risk of mental disorders in the long term [28].

Similarly, in a study of U.S.-based WWII and Korean War
veterans, Elder and Chipp (1989) found that heavy combat
veterans were at higher risk for emotional and behavioral
problems, compared with noncombat and light combat
veterans [8]. Interestingly, this study found that those
exposed to heavier combat exhibited greater resilience. Our
results also suggest a decline in health in response to exposure
to combat violence: This exposure was associated with a
decline in women’s mental and physical health, and in
men’s cognitive and physical health. Other health outcomes,
on the other hand, point toward improvements in health as a
response to this exposure: women exposed to combat violence
experienced improved cognitive health and men exposed to
this type of violence experienced improved mental health.

Previous studies have found that intimate partner violence
(IPV) leads to worse mental health outcomes, especially for
women [34–36]. Similarly, in our study, we found that the
experience of assault was associated with worse mental health
outcomes for both men and women. Therefore, the experience of
assault may have a similar negative impact on mental health
across settings. On the other hand, in contrast to this literature,
our supplementary analyses found that the decline in men’s
mental health is significantly greater than the decline in
women’s mental health in response to having experienced
assault. This may, in part, be due to measurement: our
measure of experience of assault may include not only IPV
but also serious physical attacks, which could impact men
more severely than women.

Our findings for the other exposures we investigated did not
align as well with existing research. For example, childhood
adversity and trauma have been linked to a higher risk of
mortality [7], mood disorders [2], and cardiovascular and
heart disease [6, 17, 18]. On the other hand,
studies—including those of a subset of the adults in our
sample—have found that childhood adversity has null
associations with cognitive health [5, 22–24]. In contrast to
each of these previous studies, our analyses revealed significant
associations with (improved) cognitive health, but not with
mental or physical health. The significant results in our
investigation may reflect our focus on changes in health over a
three-year period, rather than a cross-sectional measure of
cognitive health or a measure of change over a longer period.

Past studies—involving populations in Singapore, Mexico,
England, Australia, and Italy—have found that having family
members with addiction can lead to poor health outcomes,
operating through mechanisms such as stress and family strain
[30, 31]. Our investigation revealed the opposite: women who
have experienced having a family member with addiction were
observed to have improved cognitive health, and both men and
women who endured this experience were observed to have
improved mental health.

Research on the health impacts of exposure to non-combat
violence has tended to focus on mental health, and findings have
largely indicated a negative association [32, 33]. Our investigation
found more mixed results: men exposed to non-combat violence
were found to experience a decline in mental health, but their
female counterparts were found to experience improved mental
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health. Additionally, we found that this exposure may lead to
improved physical health, but decreased cognitive health for both
men and women.

Existing studies of the health impacts of exposure to natural
disasters have also tended to focus on mental health, finding that
this exposure is a risk factor for poor mental health [9, 61]. In our
investigation, we found null results for the association between
this exposure and women’s mental health, but evidence that
exposure to natural disasters may lead to improved mental
health for men. We also found evidence of improved cognitive
health for women and men exposed to natural disasters, and
improved physical health for women. These findings are contrary
to expectations based on existing research and suggest that
resilience may be strong in the HAALSI cohort.

The improvements in health that we found in response to
adversity are likely an artifact of the unique disadvantages faced
by this population. Exposure to adversity can foster the
development of resilience mechanisms and result in improved
coping mechanisms [62], which can lead to improved health,
particularly if observed over a specific period of time. The
majority of the adults in our sample experienced apartheid,
while the others experienced the Mozambican civil war before
entering South Africa as refugees. This background of adversity,
compounded with the specific experiences and exposures we have
assessed in this investigation, may have led to hyper-resilience.

Exposure to adversity may enhance coping mechanisms that
operate through psychological, biological, behavioral, and/or
social processes [9, 62]. For example, people exposed to
adversity may cope by ensuring that they have supportive
social networks [63, 64], and it is possible that social networks
are more responsive in this setting than in others [31]. People
may also adopt healthier behaviors as a coping mechanism [62],
which could result in improved physical health. Adversity may also
trigger changes in stress hormone levels, and alter neural pathways
that are related to resilience [65–67], which could have a positive
impact on cognitive health. Each of these possible mechanisms, in
conjunction with individual differences, genetic predispositions,
and socioeconomic factors, may mitigate the negative impact of
adversity and promote resilience. Further research is needed to
identify and disentangle whether these and/or other mechanisms
are at play.

Our results suggest that gender may play an important role in
how individuals respond to different types of adversity. The
gender differences we found were not always in the same
direction, which highlights the complicated gendered processes
that underlie these associations. In some cases, these gender
differences may be the result of different circumstances and
opportunities for exposure [68]. For example, in the case of
responses to exposure to combat violence—which we found to
be associated with significantly worse cognitive and physical
health outcomes for men than for women, but worse mental
health outcomes for women than for men (see Supplemental
Table S1)—it is important to keep in mind that women are less
likely than men to be engaged in combat and more likely to
witness it. These unique circumstances may result in different
cognitive, mental, and physical processes for women
than for men.

Even when women and men have similar exposures,
associations with health outcomes may differ due to
different biological and/or social mechanisms. For example,
women may respond more severely to traumatic experiences
[69], and men may respond more through externalized
symptoms [46]. These gendered processes may help to
explain why we see better health outcomes for men in some
cases, such as in our finding that women’s mental health is
more negatively impacted by exposure to natural disaster than
men’s mental health—a finding that is aligned with results
from previous work [9, 48]. On the other hand, women may be
better positioned to rely on social support than men, and their
social networks may be larger [64, 70]. These different social
mechanisms may help explain why we see relatively better
outcomes for women in some cases, such as in their mental
health responses to non-combat violence and experiences of
assault. In fact, some evidence suggests that women may
exhibit resilience and post-traumatic growth in response to
adversity [71, 72]. Future work would benefit from examining
how the mechanisms connecting adversity to health may differ
by gender in this setting.

Our expectation that health decline would be most apparent
in mental health [5, 9, 23], and least apparent in cognitive
health [5, 9, 18, 22–24, 34] was not supported. Mental health
was significantly associated with a few of the experiences and
exposures that we investigated, but in many cases the
association pointed toward improved mental health.
Cognitive health was significantly associated with many of
the experiences and exposures we investigated, but often in the
direction of improved cognitive health. These findings, often
in contrast to existing research, further reflect the unique
experiences and possible resilience of rural Black South
African populations.

This study had limitations that need to be considered. One
important limitation is the generalizability of these results. In
situating our results within the broader literature, it is apparent
that this population is sometimes unique in its health responses to
adversity. HAALSI is a population-based sample from the
Agincourt Health and socio-Demographic Surveillance System
(HDSS) in Mpumalanga province [56], which is nested within
INDEPTH [73] and the South African Population Research
Infrastructure Network (SAPRIN) [74]–larger research
networks in sub-Saharan Africa, that allow for comparisons
and extrapolation both within and beyond South Africa.
Analytical work has demonstrated similarities in demographic
structure and health status across rural commuties in sub-
Saharan Africa [74], indicating that our findings are likely to
be generalizable to other rural, resource-limited areas in
the region.

Concerns about survivor bias are a second important
limitation that applies to all studies, and especially to
studies of aging like this one. The sensitivity analyses that
we performed did not eliminate this concern. Those who have
survived long enough to be selected for the sample may have
characteristics that protect them against rapid health decline,
which would make our estimates of decline more conservative.
Third, we focused on changes in health over approximately

Int J Public Health | Owned by SSPH+ | Published by Frontiers June 2024 | Volume 69 | Article 16064998

Jennings et al. Exposure to Adversity and Later Life Health

108



three years, which limited the amount of change we were able
to observe. Nonetheless, this three-year period is valuable in
that it offered a snapshot of changes in health and a sense of
differences across individuals in the rate of health decline.
Fourth, we were unable to identify the timing of many of the
experiences and exposures that we investigated. Future
research would benefit from survey measures that more
accurately capture the timing and severity of exposure to
adversity. Finally, these analyses do not account for other
possible confounders, such as genetic predisposition and
community support systems, and must be interpreted with
this limitation in mind.

In conclusion, this investigation has offered important
insights into the associations between adversity and health
outcomes in a cohort of aging adults living in an economically
disadvantaged rural setting in South Africa. While we did find
evidence of declining health in response to adverse exposures
in some cases, our results shed light on the possibility that
exposure to adversity may sometimes lead to greater
improvements in health within specific time frames in later
adulthood. Policymakers and researchers would benefit from
future work that unpacks the specific mechanisms at play that
can lead to either improved or worsened health in response to
lifetime adversity. Although our results may not be
generalizable to other settings and populations, they
contribute to the literature by providing a more nuanced
and comprehensive understanding of how various adverse
exposures may impact different health outcomes within a
population that has historically faced significant challenges.
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Objectives: Chronic conditions and multimorbidity affect care needs and prevention
opportunities.

Methods: We studied 2,246 men and women aged ≥40 years within the Dar es Salaam
Urban Cohort Study from June 2017 to July 2018. Seventeen chronic conditions were
assessed based on self-report, body and blood pressure measurement, blood tests, and
screening instruments.

Results: Hypertension (51.3%), anemia (34.1%), obesity (32.2%), diabetes (31.6%),
depressive symptoms (31.5%), low grip strength (21.2%), and ischemic heart disease
(11.9%) were widespread. Multimorbidity was common (73.7%). Women had higher odds
of obesity, ischemic heart disease, and high cholesterol (adjusted OR: 2.08–4.16) and
lower odds of underweight, low grip strength, alcohol problems, and smoking (adjusted
OR: 0.04–0.45). Ten years of age were associated with higher odds of low grip strength,
cognitive problems, hypertension, kidney disease, chronic cough, diabetes, high
cholesterol, ischemic heart disease, and multimorbidity (adjusted OR: 1.21–1.81) and
lower odds of HIV infection (adjusted OR: 0.51).

Conclusion:We found a higher prevalence of multimorbidity than previously estimated for
middle-aged and elderly people in sub-Saharan Africa. The chronic conditions underlying
multimorbidity differed by sex.

Keywords: chronic conditions, infectious diseases, middle-aged, multimorbidity, non-communicable diseases,
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INTRODUCTION

Sub-Saharan Africa has been experiencing an epidemiological
transition with a shift in the disease burden from infectious
diseases to non-communicable diseases [1–3]. Health systems in
this region face the challenge to care for rising levels of non-
communicable diseases, still high levels of infectious diseases, and
combinations thereof [1, 2]. Aggravating this health system challenge,
the population aged ≥65 years in Africa has been predicted to grow
from 48 million in 2021 to 569 million in 2100 [4, 5].

In a meta-analysis of 39 studies on low-income and middle-
income countries, including 15 studies of five different datasets
from sub-Saharan African countries, the estimated pooled
prevalence of multimorbidity of non-communicable diseases
was 36.4% (95% CI: 32.2–40.6) with a large variation from 0.7%
to 81.3% between studies. The prevalence of multimorbidity of
non-communicable diseases tended to be higher for the aged,
women, people who were well-off, and urban dwellers [6].
Another meta-analysis of multimorbidity of communicable and
non-communicable conditions estimated a pooled prevalence of
37.2% (95% CI: 34.9–39.4) globally based on 126 studies from
54 countries and 28.2% (95%CI: 15.6–40.8) for sub-Saharan Africa
based on 10 studies [7]. The study conjectured that the low pooled
prevalence estimated for sub-Saharan Africa could result from high
levels of undiagnosed chronic illness [7].

Previous studies assessing the prevalence of multimorbidity in
sub-Saharan Africa were often conducted in South Africa [6–10].
South Africa is one of the few upper middle income countries in
the region and maintained an average upper middle income level
since 2004 [11]. Studies in Tanzania reported a prevalence of
multimorbidity of 25.3% [12], 61.1% [13], and 73.8% (95% CI:
71.2–76.3) for women only [14] among ≥40-year-olds assessing
eight, 13, and 15 chronic conditions, respectively, in the same
population as this study. A study among ≥60-year-olds in rural
Tanzania found a multimorbidity prevalence of 26.1% (95% CI:
16.7–35.4) based on self-report of chronic conditions and 67.3%
(95% CI: 57.0–77.5) based on clinical assessment, screening tools,
and blood pressure measurement [15]. Another study in
Tanzania and Uganda reported a multimorbidity prevalence of
25.6% among people living with HIV, diabetes, and/or
hypertension [16]. None of these previous studies of
multimorbidity in sub-Sahara Africa reported the prevalence
of multimorbidity and underlying conditions by sex and age.

In this study, we evaluated 17 communicable and non-
communicable health conditions among ≥40-year-old men and
women living in two peri-urban wards of Dar es Salaam, Tanzania.
First, we estimated the prevalence of chronic conditions and
multimorbidity. Second, we assessed the relationships of chronic
conditions and multimorbidity with sex and age.

METHODS

Study Design and Setting
Tanzania transitioned from a low-income country to a lower
middle-income country in 2019 based on the estimated gross
national income per capita [11]. Dar es Salaam is Tanzania’s

largest city and among its wealthier regions. We conducted a
cross-sectional study between June 2017 and July 2018 among the
peri-urban dwellers living in the Ukonga and Gongolamboto
wards of Dar es Salaam. The neighboring Ukonga and
Gongolamboto wards are located about 20 km from the city
center, were densely populated, and had a mixture of well-
built houses and mud houses. Most households had a toilet
and about half had electricity [17]. The study was part of the
“Health and Aging in Africa: Longitudinal Studies in Three
INDEPTH Communities” (HAALSI) project [18].

Study Population
We randomly selected a sex-stratified sample of 4,850 individuals
(2,450men and 2,400 women) aged ≥40 years from the 2016 Dar es
SalaamHealth and Demographic Surveillance System, which is also
known as theDar es SalaamUrbanCohort Study (DUCS) [17]. Half
of the study sample was randomly selected for additional point-of-
care blood tests. Of the individuals selected for the study, 2,299
(744 men and 1,555 women) agreed to participate in a survey and
non-invasive health measurement; 1,024 (318 men and
706 women) agreed to undergo additional blood testing. Reasons
for non-participation in the survey and non-invasive measurements
included unsuccessful attempts to reach a selected participant at
home and lack of time to participate. Reasons for not agreeing to
blood testing included concerns about confidentiality, the
invasiveness of the requested procedures, and religious reasons.

After removing records with missing socioeconomic
characteristics, the final study sample comprised up to
2,246 participants for the survey and non-invasive
measurements and up to 1,014 participants for blood testing.
The analyzed study sample underrepresented men (718 of 2,246;
32.0%) in comparison to the 2016 DUCS population
aged ≥40 years (9,067 of 16,898, 54.7%; p < 0.001). In the sex-
stratified study sample, the share of men aged 40–54 years was
lower and the share of men aged ≥55 years was higher than in the
2016 DUCS population (p < 0.001). The shares of women aged
40–44 years, 50–54 years, or 70–74 years were lower and the
shares of women aged 45–49 years or 55–70 years were higher in
the study sample than in the 2016 DUCS population (p = 0.002)
(Supplementary Table S1; Supplementary Figures S1, S2).

Data Collection
Field researchers visited study participants at home to conduct a
computer-assisted personal interview, take body measurements,
and measure blood pressure. The personal interviews included
adapted versions of pre-existing screening instruments for chronic
conditions. Body measurements included height, weight, and grip
strength of the dominant hand. A finger-prick blood sample was
taken from a subgroup of the study participants and point-of-care
blood tests were performed. The CareSens Blood Glucose
Monitoring System and the HemoCue Hemoglobin 201+
Analyser were used for point-of-care blood testing.

Assessment of Chronic Conditions
Self-Report of Chronic Conditions
Ischemic heart disease, hypercholesterolemia, stroke, smoking
status, chronic cough (no tuberculosis [TB]), kidney disease, HIV,
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and tuberculosis were identified by self-reporting either a
diagnosis or ever receiving treatment for the respective
condition. Diabetes and hypertension were identified either by
a self-report of current treatment or by measurement
(Supplementary Table S2).

Measurement of Chronic Conditions
Anemia, diabetes, hypertension, obesity, and underweight were
defined based on thresholds for hemoglobin (<12 mg/dL for
women and <13 mg/dL for men), blood glucose (≥200 mg/dL
at any time, fasting blood glucose ≥126 mg/dL, or on diabetes
treatment), blood pressure (systolic pressure ≥140 mmHg,
diastolic pressure ≥90 mmHg, or on antihypertensive
treatment), and the body mass index (>30 kg/m2

and <18.5 kg/m2), respectively. The hemoglobin threshold was
adjusted for smoking (+0.3 mg/dL) and African origin (−1 mg/
dL) [19, 20]. Hand grip strength <27 kg for men and <16 kg for
women was categorized as low and indicative of sarcopenia [21]
(Supplementary Table S2).

Screening of Chronic Conditions
Ischemic heart disease included a self-reported past diagnosis
or screening positive for symptoms of angina pectoris, which
were assessed using a modified Rose Angina Questionnaire
[22, 23]. Depressive symptoms were assessed using the 10-
item Center of Epidemiologic Studies Depression Scale (cut-
off score ≥10) [24, 25]. Signs of alcoholism were assessed
using the Cut, Annoyed, Guilty, and Eye (CAGE)
questionnaire (cut-off score ≥2) [26]. Signs of cognitive
problems were assessed using recall tests (cut-off
score ≤1.5 SD of sample mean), which we adapted from
the United States Health and Retirement Study [27, 28], or
self-rated memory (rated as fair or poor) if recall tests were
incomplete (Supplementary Table S2).

Multimorbidity
Multimorbidity was defined as being affected by ≥2 chronic
conditions. As anemia and diabetes were only assessed in a
subsample of study participants, we assessed multimorbidity
based on either 17 or 15 chronic conditions. The
multimorbidity measure based on 17 chronic conditions was
the primary multimorbidity outcome assessed. It was only
available in the subsample of study participants selected for
blood testing. The multimorbidity measure based on
15 chronic conditions excluded anemia and diabetes and was
thus available for the full study sample. Both multimorbidity
measures were treated as missing data when data on one or more
chronic conditions was missing.

Data Analysis
Characteristics of the study participants were summarized using
descriptive statistics. We report the median and interquartile
range (IQR) for continuous variables and the number and
percentage of observations in a category for categorical
variables. Statistical differences between male and female
study participants were assessed using the Wilcoxon rank-
sum test for continuous variables and the Pearson’s χ2 test

for categorical variables. The sample prevalence for each
chronic condition and multimorbidity was estimated as a
proportion with logit-transformed confidence intervals. Tests
on the equality of proportions used large-sample statistics.
Tetrachoric correlation was used to analyze pairwise
correlations between chronic conditions and multimorbidity.
For each sex, the relationships of chronic conditions and
multimorbidity with age were assessed using point biserial
correlation and Epanechnikov kernel-weighted local
polynomial regression graphs. The relationships of chronic
conditions and multimorbidity with sex and age were further
assessed using univariable and multivariable logistic
regressions. The multivariable regressions included sex and
age together and adjusted for religion, marital status, number
of children, literacy, formal education, work status, availability
of food, and the location of the dwelling. We rescaled age to 10-
year increments to better reflect longer term developments in
the regression results. Odds ratios of age (ORs) therefore express
changes per 10 years. Standard errors were estimated using the
Huber-White sandwich estimator. Statistical significance was
assumed for p < 0.05. All analyses were conducted in
Stata/SE 18.5.

Ethical Considerations
The institutional review boards of the Muhimbili University of
Health and Allied Sciences in Tanzania (2015-04-22/AEC/
Vol.IX/82) and the Harvard T.H. Chan School of Public
Health in the United States (14-4282) approved the study.
Participants gave written informed consent to participate in
the study before interviews and, where applicable, again before
blood collection and testing.

RESULTS

Sample Characteristics
Our study sample of 2,246 participants aged ≥40 years included
32.0% men and 68.0% women. About half of the study
participants (48.3%) were 40–49 years old and about one-
quarter (27.0%) were 50–59 years old. About one-quarter
(24.7%) had reached or surpassed the retirement age of
60 years. Almost all study participants (98.9%) were of
Tanzanian origin. About half (54.4%) stated to be Muslim
and about half (45.6%) to be Christian. Being married or
cohabitant (70.8%) and having children (97.1%) was
common. Most study participants could read and/or write
(83.8%) and attended less than 7 years or no formal
education (77.6%). Almost half (48.8%) of the study
participants experienced food insecurity at home due to a
lack of money at least once in the past year (Table 1).

Women had a median age of 49 years (IQR: 43–57) and
were younger than men who had a median age of 54 years
(IQR: 46–63; p < 0.001). Men were more often than women
married or cohabitant, had ≥3 children, any literacy, or
attended formal education (all p ≤ 0.002). Women were
more often than men working as homemaker or otherwise
and were affected by food insecurity in the past year
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(both p < 0.001). Similar portions of men (9.5%) and women
(10.2%) reported a bad or very bad health status on the study
day, but good or very good health was more frequently
reported by men (43.5%) than women (35.3%; p < 0.001).
Fewer men than women reported one or more limitations in
activities of daily living (12.9% versus 18.7%; p < 0.001).

Prevalence of Chronic Conditions and
Multimorbidity Across Sexes and
Age Groups
Among the ≥40-year-old study participants, 93.9% (95% CI:
92.1–95.3) had one or more chronic conditions. The
prevalence of multimorbidity was 73.7% (95% CI: 70.7–76.4)
when anemia and diabetes were considered. The prevalence of
multimorbidity without anemia and diabetes was 58.5% (95% CI:
56.3–60.6). Between half and every 10th study participant

screened positive for one or more of the seven most common
chronic conditions. These were hypertension (51.3%, 95% CI:
49.2–53.4), anemia (34.1%, 95% CI: 31.2–37.2), obesity (32.2%,
95% CI: 30.3–34.2), diabetes (31.6%, 95% CI: 28.7–34.5),
depressive symptoms (31.5%, 95% CI: 29.6–33.5), low grip
strength (21.2%, 95% CI: 19.5–23.0), and ischemic heart
disease (11.9%, 95% CI: 10.6–13.3). Signs of alcohol problems
were found in 7.7% (95% CI: 6.7–8.9), signs of cognitive
problems in 6.6% (95% CI: 5.6–7.7), and HIV infection in
5.1% (95% CI: 4.2–6.1) of the study participants. The seven
least prevalent chronic conditions, which affected every 20th
or fewer study participants, were high cholesterol (5.0%, 95%
CI: 4.2–6.0), tuberculosis (4.8%, 95% CI: 4.0–5.8), stroke
(4.8%, 95% CI: 4.0–5.8), current smoking (4.5%, 95% CI:
3.7–5.4), underweight (4.3%, 95% CI: 3.5–5.2), chronic
cough (3.3%, 95% CI: 2.6–4.1), and kidney disease (2.9%,
95% CI: 2.3–3.6) (Table 2; Supplementary Table S3).

TABLE 1 | Sociodemographic characteristics and health status of ≥40-year-old study participants (Dar es Salaam, Tanzania, 2024).

Total Male Female p

N ≤ 2,246 N ≤ 718 N ≤ 1,528

Socioeconomic characteristics
Age (years) 50 (44–59) 54 (46–63) 49 (43–57) <0.001
Age group (40–49 years) 1,084 (48.3) 276 (38.4) 808 (52.9) <0.001
50–59 years 607 (27.0) 199 (27.7) 408 (26.7)
60–69 years 368 (16.4) 157 (21.9) 211 (13.8)
≥70 years 187 (8.3) 86 (12.0) 101 (6.6)
Country of origin (Tanzania) 2,222 (98.9) 709 (98.7) 1,513 (99.0) 0.56
Other 24 (1.1) 9 (1.3) 15 (1.0)
Religion (Islam) 1,215 (54.1) 384 (53.5) 831 (54.4) 0.69
Christianity 1,031 (45.9) 334 (46.5) 697 (45.6)
Marital status (married or cohabitant) 1,591 (70.8) 629 (87.6) 962 (63.0) <0.001
Widowed 389 (17.3) 42 (5.8) 347 (22.7)
Never married or separated 266 (11.8) 47 (6.5) 219 (14.3)
Number of children (none) 65 (2.9) 15 (2.1) 50 (3.3) 0.002
1–2 505 (22.5) 133 (18.5) 372 (24.3)
≥3 1,676 (74.6) 570 (79.4) 1,106 (72.4)
Can read and/or write 1882 (83.8) 659 (91.8) 1,223 (80.0)
Formal education (0–6 years) 1742 (77.6) 487 (67.8) 1,255 (82.1) <0.001
7–10 years 111 (4.9) 55 (7.7) 56 (3.7)
≥10 years 393 (17.5) 176 (24.5) 217 (14.2)
Work status (homemaker) 768 (34.2) 91 (12.7) 677 (44.3) <0.001
Working 1,041 (46.3) 417 (58.1) 624 (40.8)
Not working 437 (19.5) 210 (29.2) 227 (14.9)
No food in house, past year (never) 1,150 (51.2) 415 (57.8) 735 (48.1) <0.001
Rarely (once or twice) 637 (28.4) 190 (26.5) 447 (29.3)
Sometimes (3–10 times) 173 (7.7) 42 (5.8) 131 (8.6)
Often (>10 times) 286 (12.7) 71 (9.9) 215 (14.1)
Ward and area (Ukonga, Markaz) 119 (5.3) 30 (4.2) 89 (5.8) 0.48
Ukonga, Mazizini 384 (17.1) 119 (16.6) 265 (17.3)
Ukonga, Mongolandege 213 (9.5) 69 (9.6) 144 (9.4)
Ukonga, Mwembe Madafu 528 (23.5) 184 (25.6) 344 (22.5)
Gongolamboto, Gongolamboto 290 (12.9) 97 (13.5) 193 (12.6)
Gongolamboto, Guluka Kwalala 216 (9.6) 68 (9.5) 148 (9.7)
Gongolamboto, Ulongoni 496 (22.1) 151 (21.0) 345 (22.6)
Health status
Health today (good or very good), N = 2,244 850 (37.9) 312 (43.5) 538 (35.3) <0.001
Moderate 1,171 (52.2) 338 (47.1) 833 (54.6)
Bad or very bad 223 (9.9) 68 (9.5) 155 (10.2)
Limitations in activities of daily living, N = 2,233 377 (16.9) 92 (12.9) 285 (18.7) <0.001

N = 2,246 unless noted otherwise. Median (IQR) or n (%).
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Prevalence of Chronic Conditions and
Multimorbidity by Sex and Age
The prevalence of multimorbidity was similar among men and
women irrespectively of whether multimorbidity was assessed
based on 17 or 15 chronic conditions. However, the prevalence of
the underlying chronic conditions differed between men and
women. Hypertension, low grip strength, signs of alcohol
problems, and current smoking were more prevalent among
men. More prevalent among women were anemia, obesity,
signs of ischemic heart disease, HIV, and high cholesterol (all
p ≤ 0.044). The prevalence of multimorbidity was higher among
the study participants of or over the retirement age of 60 years
(70.7%, 95% CI: 67.3–74.0 versus 83.7%, 95% CI: 78.0–88.1; p <
0.001 with 17 chronic conditions and 53.5%, 95% CI:
51.0–56.0 versus 74.9%, 95% CI: 70.8–78.6; p < 0.001 with
15 chronic conditions). Across sexes, this increase was driven
by a higher prevalence of hypertension, diabetes, depressive
symptoms, low grip strength, ischemic heart disease, signs of
cognitive problems, stroke, underweight, chronic cough, and
kidney disease at older age (p ≤ 0.040). Only obesity and HIV
were less prevalent in the ≥60-year-olds compared to younger
participants (p < 0.001) (Table 2; Figure 1; Supplementary
Figures S3, S4).

Correlation Between Chronic Conditions
and Multimorbidity
Pairwise correlations between chronic conditions were often
insignificant or low (Tetrachoric correlation r < 0.30).
Correlations between chronic conditions and multimorbidity
were mostly moderate (r = 0.30–0.50) or strong (r ≥ 0.50).
The strongest positive correlations between individual chronic
conditions were between signs of alcohol problems and current

smoking (r = 0.42), depressive symptoms and ischemic heart
disease (r = 0.41), high cholesterol and kidney disease (r = 0.39),
obesity and high cholesterol (r = 0.38), HIV and tuberculosis (r =
0.35), current smoking and kidney disease (r = 0.35),
hypertension and high cholesterol (r = 0.32), stroke and
kidney disease (r = 0.32), tuberculosis and underweight (r =
0.31), signs of alcohol problems and chronic cough (r = 0.30), and
smoking and underweight (r = 0.30). The strongest positive
correlations (r ≥ 0.50) between individual chronic condition
and multimorbidity (based on 17 chronic conditions) occurred
for high cholesterol, chronic cough, and kidney disease (all r = 1),
ischemic heart disease (r = 0.69), hypertension (r = 0.60), obesity,
depressive symptoms (both r = 0.57), and diabetes (r =
0.50) (Table 3).

Association of Chronic Conditions and
Multimorbidity With Sex and Age
In univariable regressions, women had higher odds than men for
HIV (OR = 3.77, 95% CI: 2.10–6.77), obesity (OR = 3.46, 95% CI:
2.75–4.35), ischemic heart disease (OR = 2.40, 95% CI:
1.73–3.33), high cholesterol (OR = 1.58, 95% CI: 1.01–2.47),
and anemia (OR = 1.39, 95% CI: 1.04–1.87). Women had lower
odds than men for current smoking (OR = 0.06, 95% CI:
0.03–0.11), signs of alcohol problems (OR = 0.37, 95% CI:
0.27–0.51), low grip strength (OR = 0.37, 95% CI: 0.30–0.46),
and hypertension (OR = 0.82, 95% CI: 0.68–0.98)
(Table 4 column 1).

Older age (per 10 years) was associated with higher odds of
signs of cognitive problems (OR = 2.33, 95% CI: 2.02–2.68), low
grip strength (OR = 1.99, 95% CI: 1.80–2.20), hypertension (OR =
1.66, 95% CI: 1.51–1.82), underweight (OR = 1.32, 95% CI:
1.09–1.60), chronic cough (no TB) (OR = 1.32, 95% CI:

TABLE 2 | Prevalence of chronic conditions and multimorbidity among ≥40-year-old study participants (Dar es Salaam, Tanzania, 2024).

Chronic condition All Men Women p 40–59 years ≥60 years p

Hypertension, N = 2,184 51.3 (49.2–53.4) 54.7 (51.0–58.4) 49.7 (47.1–52.2) 0.027 45.2 (42.8–47.6) 69.9 (65.9–73.6) <0.001
Anemia, N = 984 34.1 (31.2–37.2) 29.1 (24.2–34.5) 36.4 (32.8–40.0) 0.027 33.6 (30.3–37.1) 35.7 (29.9–42.0) 0.562
Obesity, N = 2,141 32.2 (30.3–34.2) 16.1 (13.5–19.0) 39.8 (37.3–42.4) <0.001 34.3 (32.0–36.6) 25.8 (22.2–29.7) <0.001
Diabetes, N = 985 31.6 (28.7–34.5) 33.8 (28.6–39.4) 30.6 (27.3–34.2) 0.325 29.8 (26.7–33.2) 36.9 (31.0–43.2) 0.040
Depressive symptoms, N = 2,220 31.5 (29.6–33.5) 29.6 (26.4–33.1) 32.4 (30.1–34.8) 0.192 30.3 (28.1–32.5) 35.5 (31.6–39.7) 0.023
Low grip strength, N = 2,100 21.2 (19.5–23.0) 33.2 (29.8–36.9) 15.6 (13.8–17.5) <0.001 15.5 (13.8–17.4) 39.2 (35.1–43.6) <0.001
Ischemic heart disease, N = 2,239 11.9 (10.6–13.3) 6.6 (5.0–8.6) 14.4 (12.8–16.3) <0.001 10.6 (9.2–12.2) 15.9 (13.1–19.2) 0.001
Signs of alcohol problems, N = 2,234 7.7 (6.7–8.9) 13.0 (10.7–15.7) 5.3 (4.2–6.5) <0.001 8.1 (6.9–9.5) 6.8 (4.9–9.2) 0.324
Signs of cognitive problems, N = 2,243 6.6 (5.6–7.7) 5.6 (4.1–7.5) 7.0 (5.8–8.4) 0.201 3.4 (2.7–4.4) 16.1 (13.2–19.4) <0.001
HIV, N = 2,228 5.1 (4.2–6.1) 1.8 (1.1–3.1) 6.6 (5.4–7.9) <0.001 6.1 (5.0–7.3) 2.0 (1.1–3.6) <0.001
High cholesterol, N = 2,231 5.0 (4.2–6.0) 3.7 (2.5–5.3) 5.7 (4.6–6.9) 0.044 4.7 (3.8–5.8) 6.0 (4.3–8.4) 0.212
Tuberculosis, N = 2,235 4.8 (4.0–5.8) 4.1 (2.8–5.8) 5.2 (4.2–6.4) 0.244 4.9 (4.0–6.1) 4.6 (3.1–6.7) 0.734
Stroke, N = 2,238 4.8 (4.0–5.8) 4.5 (3.2–6.3) 5.0 (4.0–6.2) 0.603 4.2 (3.3–5.2) 6.9 (5.0–9.3) 0.009
Current smoking, N = 2,234 4.5 (3.7–5.4) 12.2 (10.0–14.8) 0.9 (0.5–1.5) <0.001 4.1 (3.2–5.1) 5.7 (4.0–8.0) 0.121
Underweight, N = 2,141 4.3 (3.5–5.2) 5.4 (3.9–7.4) 3.7 (2.9–4.8) 0.070 3.6 (2.8–4.7) 6.2 (4.4–8.6) 0.012
Chronic cough (no TB), N = 2,233 3.3 (2.6–4.1) 2.5 (1.6–4.0) 3.6 (2.8–4.7) 0.175 2.7 (2.1–3.6) 4.9 (3.4–7.1) 0.012
Kidney disease, N = 2,231 2.9 (2.3–3.6) 2.1 (1.3–3.5) 3.2 (2.4–4.2) 0.140 2.4 (1.7–3.2) 4.4 (3.0–6.5) 0.014
Multimorbidity (17), N = 915 73.7 (70.7–76.4) 72.2 (66.6–77.3) 74.3 (70.7–77.5) 0.523 70.7 (67.3–74.0) 83.7 (78.0–88.1) <0.001
Multimorbidity (15), N = 2027 58.5 (56.3–60.6) 56.3 (52.5–60.1) 59.5 (56.9–62.1) 0.178 53.5 (51.0–56.0) 74.9 (70.8–78.6) <0.001
N 915–2,243 270–717 645–1,526 707–1,689 208–554

% (#–#) = prevalence (95% logit-transformed confidence intervals), (#) = number of chronic conditions used to assess multimorbidity, TB, tuberculosis. p-value for test of equality of
proportion between groups.
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FIGURE 1 | Prevalence of chronic conditions and multimorbidity among ≥40-year-old study participants (Dar es Salaam, Tanzania, 2024) *p < 0.05. r = point
biserial correlation coefficient of chronic condition and age, m =men, w =women, N = number of observations, dashed line = average prevalence across ages and sexes
(#) = number of chronic conditions used to assess multimorbidity, TB = tuberculosis. Epanechnikov kernel-weighted local polynomial regression with 95% confidence
intervals. Scale of y-axis differs across graphs.
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TABLE 3 | Pairwise correlations between chronic conditions and multimorbidity among ≥40-year-old study participants (Dar es Salaam, Tanzania, 2024).
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Hypertension 1 −0.17* 0.22* 0.17* 0.32* 0.6* 0.64*
Anemia −0.17* 1 −0.15* 0.14* 0.25* 0.19* 0.49*
Obesity 0.22* −0.15* 1 −0.29* 0.22* 0.38* −0.24* −0.35* −1* 0.24* 0.57* 0.62*
Diabetes 0.06 0.002 0.08 1 0.50*
Depressive symptoms 0.02 0.09 0.06 −0.02 1 −0.14* 0.41* 0.26* 0.57* 0.57*
Low grip strength 0.05 0.14* −0.29* 0.11 −0.14* 1 0.28* 0.34* 0.36*
Ischemic heart disease 0.17* 0.14 0.22* 0.04 0.41* 0.06 1 0.27* 0.24* 0.26* 0.22* 0.27* 0.69* 0.69*
Signs of alcohol problems 0.05 0.03 0.09 0.04 −0.11 0.11 0.01 1 0.42* 0.30* 0.46* 0.51*
Signs of cognitive problems 0.07 0.15 −0.07 0.14 0.16 0.28* 0.27* −0.09 1 0.39* 0.48*
HIV −0.14 0.25* −0.09 0.03 0.07 −0.003 0.01 0.15 0.01 1 0.35* 0.47* 0.45*
High cholesterol 0.32* −0.15 0.38* 0.09 −0.06 −0.09 0.24* −0.03 −1 0.20 1 0.39* 1* 0.63*
Tuberculosis −0.05 0.12 −0.24* −0.17 0.26* −0.0007 0.26* −0.27 0.22 0.35* 0.03 1 0.31* 0.44* 0.59*
Stroke 0.06 0.19* −0.13 0.16 −0.01 0.15 0.22* 0.16 0.06 0.15 0.14 −0.14 1 0.32* 0.42* 0.38*
Current smoking 0.06 0.14 −0.35* 0.03 −0.07 0.07 −0.08 0.42* −0.06 −0.0008 −1 0.13 −1 1 0.30* 0.35* 0.39* 0.43*
Underweight −0.12 0.20 −1* −0.18 0.05 0.16 0.03 0.11 0.22 0.21 −1 0.31* 0.08 0.30* 1 0.30*
Chronic cough (no TB) 0.19 −0.11 0.24* 0.19 0.02 0.10 0.02 0.30* 0.28 −1 −0.08 −1 0.13 0 −1 1 1* 1*
Kidney disease 0.16 0.02 −0.04 −0.01 0.18 0.14 0.27* −0.16 0.16 0.07 0.39* 0.21 0.32* 0.35* 0.02 0.23 1 1* 1*
Multimorbidity (17) 0.60* 0.49* 0.57* 0.50* 0.57* 0.34* 0.69* 0.46* 0.39* 0.47* 1* 0.44* 0.42* 0.39* 0.22 1* 1* 1 1*
Multimorbidity (15) 0.64* 0.62* 0.57* 0.36* 0.69* 0.51* 0.48* 0.45* 0.63* 0.59* 0.38* 0.43* 0.30* 1* 1* 1* 1

N = 915–2,243. *p < 0.05. R = tetrachoric correlation coefficient, (#) = number of chronic conditions used to assess multimorbidity, TB, tuberculosis. Only significant correlations are displayed in the upper right panel.
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1.09–1.59), current smoking (OR = 1.30, 95% CI: 1.11–1.51),
diabetes (OR = 1.27, 95% CI: 1.12–1.43), ischemic heart disease
(OR = 1.26, 95% CI: 1.13–1.40), kidney disease (OR = 1.26, 95%
CI: 1.06–1.51), stroke (OR = 1.22, 95% CI: 1.06–1.41), high
cholesterol (OR = 1.18, 95% CI: 1.05–1.34), depressive
symptoms (OR = 1.17, 95% CI: 1.08–1.27), and
multimorbidity (OR = 1.57, 95% CI: 1.31–1.89 based on
17 chronic conditions, or OR = 1.71, 95% CI: 1.54–1.90 based
on 15 chronic conditions). Older age was associated with lower
odds of HIV (OR = 0.62, 95% CI: 0.50–0.76) and obesity (OR =
0.85, 95% CI: 0.78–0.92) (Table 4 column 2).

In multivariable regressions which included sex, age, and
other socioeconomic characteristics, women had higher odds
than men for obesity (adjusted OR = 4.16, 95% CI: 3.23–5.36),
ischemic heart disease (adjusted OR = 3.08, 95% CI: 2.10–4.53),
high cholesterol (adjusted OR = 2.08, 95% CI: 1.26–3.44), and
multimorbidity based on 15 chronic conditions (adjusted OR =
1.26, 95% CI: 1.00–1.58). Women had lower odds than men for
underweight (adjusted OR = 0.45, 95% CI: 0.27–0.76), low grip
strength (adjusted OR = 0.33, 95% CI: 0.25–0.44), signs of
alcohol problems (adjusted OR = 0.33, 95% CI: 0.23–0.49),
and smoking (adjusted OR = 0.04, 95% CI: 0.02–0.07). Older
age was associated with higher odds (per 10 years) of low grip
strength (adjusted OR = 1.81, 95% CI: 1.59–2.05), signs of
cognitive problems (adjusted OR = 1.69, 95% CI: 1.40–2.03),
hypertension (adjusted OR = 1.52, 95% CI: 1.36–1.70), kidney
disease (adjusted OR = 1.34, 95% CI: 1.01–1.79), chronic cough
(no TB) (adjusted OR = 1.27, 95% CI: 1.00–1.60), diabetes
(adjusted OR = 1.25, 95% CI: 1.07–1.46), high cholesterol
(adjusted OR = 1.24, 95% CI: 1.01–1.51), ischemic heart
disease (adjusted OR = 1.21, 95% CI: 1.05–1.39), and
multimorbidity (adjusted OR = 1.39, 95% CI: 1.11–1.75 based

on 17 chronic conditions and adjusted OR = 1.54, 95% CI:
1.35–1.75 based on 15 chronic conditions). Older age (per
10 years) was associated with lower odds of HIV (adjusted
OR = 0.51, 95% CI: 0.39–0.68). Sex ceased to be associated with
HIV, anemia, and hypertension after adjusting for age and other
socioeconomic characteristics. In turn, women had lower odds
of underweight and higher odds of multimorbidity (based on
15 chronic conditions without anemia and diabetes) after
adjusting for age and other socioeconomic characteristics.
Age ceased to be associated with underweight, smoking,
stroke, depressive symptoms, and obesity after adjusting for
sex and other socioeconomic characteristics (Table 4
columns 3–4).

DISCUSSION

Main Findings of This Study
Multimorbidity based on 17 chronic conditions affected 73.7%
of the ≥40-year-old study participants living in the peri-urban
Ukonga and Gongolamboto wards of Dar es Salaam.
Multimorbidity was associated with age and 83.7% of
the ≥60-year-old study participants had multiple chronic
conditions. After adjusting for other socioeconomic
characteristics, women had higher odds of obesity, ischemic
heart disease, and high cholesterol and they had lower odds of
underweight, low grip strength, alcohol problems, and smoking.
Age was associated with higher adjusted odds of low grip
strength, cognitive problems, hypertension, kidney disease
chronic cough, diabetes, high cholesterol, ischemic heart
disease, and multimorbidity and with lower adjusted odds of
HIV infection.

TABLE 4 | Relationships of chronic conditions with age and sex among ≥40-year-old study participants (Dar es Salaam, Tanzania, 2024).

Chronic condition Univariable regressions Univariable regressions Multivariable regressions

Female Age (10 years) Female Age (10 years)

Hypertension, N = 2,184 0.82 (0.68–0.98)* 1.66 (1.51–1.82)* 0.86 (0.69–1.07) 1.52 (1.36–1.70)*
Anemia, N = 984 1.39 (1.04–1.87)* 1.03 (0.91–1.17) 1.35 (0.96–1.90) 0.98 (0.84–1.14)
Obesity, N = 2,141 3.46 (2.75–4.35)* 0.85 (0.78–0.92)* 4.16 (3.23–5.36)* 0.94 (0.85–1.05)
Diabetes, N = 985 0.86 (0.65–1.16) 1.27 (1.12–1.43)* 0.97 (0.69–1.38) 1.25 (1.07–1.46)*
Depressive symptoms, N = 2,220 1.14 (0.94–1.38) 1.17 (1.08–1.27)* 1.15 (0.90–1.46) 1.03 (0.92–1.15)
Low grip strength, N = 2,100 0.37 (0.30–0.46)* 1.99 (1.80–2.20)* 0.33 (0.25–0.44)* 1.81 (1.59–2.05)*
Ischemic heart disease, N = 2,216 2.40 (1.73–3.33)* 1.26 (1.13–1.40)* 3.08 (2.10–4.53)* 1.21 (1.05–1.39)*
Signs of alcohol problems, N = 2,234 0.37 (0.27–0.51)* 0.99 (0.87–1.13) 0.33 (0.23–0.49)* 0.89 (0.74–1.08)
Signs of cognitive problems, N = 2,243 1.28 (0.88–1.86) 2.33 (2.02–2.68)* 0.99 (0.59–1.66) 1.69 (1.40–2.03)*
HIV, N = 2,228 3.77 (2.10–6.77)* 0.62 (0.50–0.76)* 1.89 (0.99–3.61) 0.51 (0.39–0.68)*
High cholesterol, N = 2,208 1.58 (1.01–2.47)* 1.18 (1.05–1.34)* 2.08 (1.26–3.44)* 1.24 (1.01–1.51)*
Tuberculosis, N = 2,235 1.29 (0.84–2.00) 0.95 (0.81–1.11) 1.40 (0.85–2.32) 0.81 (0.65–1.01)
Stroke, N = 2,238 1.12 (0.73–1.71) 1.22 (1.06–1.41)* 1.11 (0.69–1.80) 1.10 (0.91–1.32)
Current smoking, N = 2,234 0.06 (0.03–0.11)* 1.30 (1.11–1.51)* 0.04 (0.02–0.07)* 1.16 (0.94–1.43)
Underweight, N = 2,120 0.67 (0.44–1.04) 1.32 (1.09–1.60)* 0.45 (0.27–0.76)* 1.12 (0.87–1.44)
Chronic cough (no TB), N = 2,233 1.45 (0.84–2.49) 1.32 (1.09–1.59)* 1.48 (0.79–2.79) 1.27 (1.00–1.60)*
Kidney disease, N = 2,166 1.55 (0.86–2.78) 1.26 (1.06–1.51)* 1.87 (0.94–3.73) 1.34 (1.01–1.79)*
Multimorbidity (17), N = 915 1.11 (0.81–1.53) 1.57 (1.31–1.89)* 1.07 (0.74–1.54) 1.39 (1.11–1.75)*
Multimorbidity (15), N = 2027 1.14 (0.94–1.38) 1.71 (1.54–1.90)* 1.26 (1.00–1.58)* 1.54 (1.35–1.75)*
Pseudo R2 0.0003–0.169 0.000008–0.148 0.031–0.250

*p < 0.05. OR (#–#) = odds ratio (95% confidence interval), (#) = number of chronic conditions used to assess multimorbidity, TB, tuberculosis. The multivariable regressions included sex
and age and adjusted for religion, marital status, number of children, literacy, formal education, work status, availability of food, and the area of the dwelling.
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What Is Already Known
Previous estimates of multimorbidity of non-communicable
diseases in low-income countries in sub-Saharan Africa were
variable and mostly lower than our estimates [6–9]. A cross-
sectional, population-based study in rural and urban Malawi
reported that 1%–4% of men and 4%–7% of women had
combinations of hypertension, diabetes, and obesity [29]. A
cross-country study using the World Health Surveys (WHS)
reported a prevalence of multimorbidity of 3.6% in Ghana,
4.2% in Kenya, 6.3% in Burkina Faso, and 7.9% in Namibia
[30]. A cross-sectional study among adults in Botswana estimated
a multimorbidity prevalence of 5.4% [31]. The Study on global
AGEing and adult health (SAGE) reported 22% multimorbidity
in a population-based sample from Ghana [32]. A cross-sectional
study among community-dwelling people aged ≥60 in Burkina
Faso found a multimorbidity prevalence of 65% [33]. Another
study reported a 17.8% prevalence of non-communicable chronic
diseases among ≥18-year-old hospital patients in Ethiopia [34].

Considering both communicable and non-communicable
diseases, multimorbidity was estimated in 28.7% of the people
living in two urban slums in Nairobi [35], in 15.3% of adults living
with HIV in Zimbabwe [36], in 38.8% of patients of an urban clinic
inGhana [37], in 59.1% of elderly hospital patients in Ethiopia [38],
and in 49% of elderly hospital patients in Nigeria [39]. A cross-
country study of adults in six urban and rural centers in Ghana,
Burkina Faso, Kenya, and South Africa reported a multimorbidity
prevalence of 20.2%–51.7% among men and 24.1%–64.9% among
women [10]. A previous study in five rural villages in northern
Tanzania in 2017 found a prevalence of multimorbidity of 26.1%
when chronic conditions were self-reported and 67.3% when
chronic conditions were assessed through clinician diagnosis,
screening tools, and blood pressure measurement [15]. A study
among people living with HIV, diabetes, and/or hypertension in
Tanzania or Uganda reported a multimorbidity prevalence
of 25.6% [16].

Previous studies of the same sample of ≥40-year-old people in
peri-urban Dar es Salaam reported a multimorbidity prevalence
of 25.3% [12], 61.1% [13], and 73.8% (95% CI: 71.2–76.3) for
women only [14]. Differences in multimorbidity estimates in the
same sample result from assessing fewer chronic conditions (8,
13, and 15, respectively) and/or using only self-report [12] in the
assessment of chronic conditions. Across studies, older adults
were consistently more likely to have multimorbidity [12, 14,
29–37]. Several previous studies further reported that women
were more likely multimorbid than man [12, 29–32, 35–37].

What This Study Adds
Multimorbidity has been called a priority for global health research
[40]. A recent systematic review and meta-analysis estimated a
pooled multimorbidity prevalence of 28.2% (95% CI: 15.6–40.8)
in sub-Saharan Africa and conjectured that this low estimate could
indicate high levels of undiagnosed chronic illness in this region [7].
We studied multimorbidity in a ≥40-year-old population based on
assessing either 17 or 15 chronic conditions through a combination
of self-report, measurement, and screening instruments. We
estimated a prevalence of multimorbidity that is higher than
previous estimates for sub-Saharan Africa and among the highest

estimates that have been reported for low-income and middle-
income countries [6]. Our estimate is consistent with a suspected
large gap in diagnosing multimorbidity. Even more, finding 70.7%
multimorbidity among the 40–59-year-old study participants and
83.7% multimorbidity among the ≥60-year-old study participants
suggests that already most middle-aged people living in peri-urban
Dar es Salaam and similar settings might benefit from a broad health
assessment and subsequent care for multiple health conditions. Our
findings further indicate that a broad assessment of chronic
conditions can help detect different patterns of multimorbidity, as
the chronic conditions determining multimorbidity differ between
men and women. For instance, we estimated an association between
multimorbidity and being a woman only when multimorbidity was
assesses based on 15 chronic conditionswithout anemia and diabetes.

Practical Implications
Past studies have identified gaps in the preparedness of health
facilities in Tanzania to treat non-communicable diseases such as
hypertension and diabetes [41, 42]. A community-based survey
from South Africa indicated that 93% of participants who screened
positive for diabetes and 58% who screened positive for
hypertension had unmet health needs [43]. We found
hypertension and diabetes to be the most common and fourth
most common chronic conditions, respectively. The study at hand
further indicates that multiple chronic conditions are likely to be
present among peri-urban dwellers in Tanzania aged ≥40-years.
These findings underscore the scale of the challenge to develop care
structures for multiple chronic conditions, especially for multiple
non-communicable diseases, and broad health assessments for
aging people in sub-Saharan Africa.

Approaches to caring for multiple chronic conditions may entail
the integration of health programs for single diseases. A study, which
piloted integrated HIV, diabetes, and hypertension care in ten health
facilities offering primary care in Dar es Salaam and Kampala, has
concluded that integrated management of chronic diseases is a
feasible strategy [44]. A systematic review and meta-analysis on
the effectiveness of integrated chronic care models in sub-Saharan
Africa found positive effects on systolic blood pressure and mixed
results for other health outcomes [45]. Expanding integrated care
programs seems needed globally and continues to require addressing
knowledge gaps, for instance, on joint care for communicable and
non-communicable diseases [46], the costs of multimorbidity in
low- andmiddle income countries [47], and the componentsmaking
integrated care for multiple chronic conditions effective and cost-
effective in Tanzania and other sub-Saharan African countries.

Strengths and Limitations
Strengths of this study include, first, that a wide range of chronic
conditions was assessed in a general population. Second, we
emphasized sensitivity in our assessment of chronic conditions
by combining measurement, screening instruments, and self-report
of chronic conditions. Third, we assessed multimorbidity and
underlying chronic conditions by sex and age. Limitations of this
study include, first, that the screening instruments have not been
validated in our study population. Second, we used different
approaches to assess chronic conditions, namely, self-reporting,
screening instruments, andmeasurement. Seven chronic conditions

Int J Public Health | Owned by SSPH+ | Published by Frontiers June 2024 | Volume 69 | Article 16063879

Kohler et al. Chronic Conditions and Multimorbidity in Dar es Salaam, Tanzania

120



were based only on self-report, which can be more prone to errors
and bias than the use of screening instruments or measurement.
Third, we used lifetime measures to assess the presence of chronic
conditions. It is possible that certain conditions were no longer
present at the time of data collection. Fourth, our study is likely
affected by a selection bias, as only 2,299 of the randomly selected
4,840 individuals participated in the study and only 1,024 of
2,420 selected individuals agreed to undergo blood testing. Men
were included less often than women in the study. People with few
chronic conditions, who worked further away, or with severe
comorbidities might have been less likely to participate in the
study. We aimed to account for selective participation and non-
responses by stratifying descriptive analyses by sex and age and by
adjusting for sex, age, and other socioeconomic characteristics in the
regression analyses. Fifth, it remains unknown how the prevalence
of chronic conditions in the Dar es Salaam Urban Cohort Study
(DUCS) population, from which we sampled, compares to other
peri-urban or urban populations in Tanzania and elsewhere. Sixth,
the study was conducted in 2017/18. The COVID-19 pandemic and
other factors could have caused changes in the prevalence of chronic
conditions. Seventh, multiple comparisons may have inflated the
number of significant findings. Finally, the cross-sectional study
design was not suitable to assess causal relationships.

Conclusion
The comprehensive assessment of chronic conditions and
multimorbidity in this study suggests that multiple chronic
conditions affect most middle-aged and elderly people in
Tanzania. The prevalence of multimorbidity among ≥40-year-old
peri-urban dwellers was higher than estimates for sub-Saharan
Africa from previous studies. The estimated multimorbidity
prevalence of 73.7% suggests a substantial need for the care and
prevention of multimorbidity and chronic conditions in Tanzania.
Sex and age differences in the prevalence of chronic conditions
indicate that women and men have different causes of
multimorbidity across the age spectrum that might require
different screening, treatment, and preventive care.
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DEMOGRAPHIC TRENDS

Population aging is one of the most significant global trends of our era. People are living longer
and reaching older ages than ever before. This shift reflects our remarkable collective
achievements in enhancing living conditions for billions worldwide. Improvements in
sanitation, medical treatments, access to education, family planning, and progress in gender
equality and women’s empowerment have all played crucial roles in the transition from high to
low fertility and mortality rates. These advancements have marked the beginning of an era where
rapid population growth is gradually slowing, leading to a steady increase in the proportion of
older individuals in society [1].

MADRID PLAN OF ACTION AND THE 2030 AGENDA FOR
SUSTAINABLE DEVELOPMENT

The United Nations has a long history of recognizing the importance of population ageing
for development. The First World Assembly on Ageing convened 40 years ago in Vienna,
Austria was the first global effort to comprehensively address the issues of ageing. It recognized
ageing as a global phenomenon and outlined actions to improve the wellbeing and quality of life of
older persons and aimed at providing opportunities for older persons to contribute to national
development. The Vienna Plan of Action was the result of the World Assembly and was also
endorsed by the United Nations General Assembly in 1982 [2].

The Second World Assembly on Ageing, held in Madrid, Spain in 2002, reiterated many
principles from the Vienna Plan, including dignity, independence, participation, care and the
elimination of discrimination and highlighted intergenerational solidarity. The Assembly
concluded with the adoption of a Political Declaration and the Madrid International Plan of
Action on Ageing [3] that contains an International Strategy for Action on Ageing. MIPAA
provides practical assistance to policymakers in dealing with the demographic shifts in their
societies and calls on all stakeholders to mainstream ageing into all national policies and
development programs. The MIPAA spans a broad range of issues relevant for ageing societies,
emphasizing three priority areas: older persons and development; advancing health and
wellbeing into old age; and ensuring enabling and supportive environments. A critical
principle to the MIPAA strategy is the bottom-up approach that involves implementing
MIPAA at the local and national levels, taking local context into consideration when
developing policies and programs. It also requires the active involvement and participation
of various stakeholders, including older persons themselves, working on customized solutions
that reflect local knowledge, customs and traditions. Of critical importance is continued
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monitoring and evaluation to help identify what is working,
what needs adjustment and what lessons can be shared
with others.

The Commission for Social Development of the United
Nations Secretariat is tasked to undertake every 5 years the
MIPAA review and appraisal at the global level. Governments,
the United Nations system and civil society participate in a
bottom-up approach to assess progress made and challenges
faced in the implementation of this plan. The most recent, the
fourth review and appraisal, was undertaken in 2022 in
observation of the 20th anniversary of the adoption of
MIPAA. This review took place against the backdrop of a
devastating coronavirus disease pandemic which directly or
indirectly cost the lives of over 12 million older persons in
24 months, more than half of them in lower-middle-income
countries [4]. One of the most salient conclusions from the
fourth review and appraisal is that great disparities exist among
and within regions in the rate of implementation of the MIPAA,
in the focus of countries and regions around the issue of
population ageing and on what constitutes an emerging issue
or an ongoing challenge in each context. The assessment further
found that inadequate national institutions and institutional
mechanisms as well as age-based discrimination remain a
concern. Important for effective and efficient policy making
and implementation are a strong knowledge base and high-
quality age-disaggregated data.

The most recent review undertaken by the United Nations
Economic Commission for Africa (ECA) emphasized that
while Africa is the youngest continent, its older population
is growing rapidly and cautioned that the gains in economic
growth could be lost if Africa did not plan for its growing
older populations. The review further found that only about
one-third of African countries had strategies to implement
the targets set in MIPAA, that these strategies needed to be
aligned with the legal national frameworks and that
international aid could boost the impact of government
initiatives in support of older persons. The review also
showed that even after 20 years since the adoption of
MIPAA, older Africans are typically not supported by
social and development programs. Also, the region is not
adequately investing in efforts to support the rights and needs
of its older population. The continent still needs to recognize
that while older people have challenges, they also contribute
to the continent’s development. Findings further highlight
that the COVID-19 pandemic has often left older people in
many African countries without income, food and other
forms of support [5].

As the United Nations are accelerating their efforts towards
achieving the pledge to leave no one behind made when the

international community adopted the 2030 Sustainable
Development Agenda [6] and the related Sustainable
Development Goals in 2015, the Madrid Plan of Action at
20 continues to offer a solid foundation to entice
Governments to bring about the far-reaching social,
economic, environmental and political changes needed to
fully capture the realities of population ageing. While
progress has been made towards implementing MIPAA and
achieving the 2030 Sustainable Development Agenda,
Governments, civil society and academia need to collaborate
to take advantage of these demographic changes while at the
same time preparing for the challenges population ageing poses.

The role of academia is critical for providing in-depth and
inter-disciplinary research to enhance the knowledge and
understanding of population ageing. Investigating and
tapping into local communities that often possess valuable
knowledge about the needs, preferences, and challenges of
their older residents will benefit the development of better
informed and more effective policies and interventions.
Policies implemented in response to this historic global trend
can be harnessed to uphold the pledge contained in the
2030 Agenda for Sustainable Development that no one will
be left behind. Now is the time to plan for the long-term, to
prepare for the challenges ahead and to take advantage of the
opportunities presented.
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