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Prevalence and association of HIV
and tuberculosis status in older
adults in South Africa: an urgent
need to escalate the scientific and
political attention to aging and
health
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Osuafor®? and Erhabor Sunday ldemudia®*

!Faculty of Humanities, North-West University, Mafikeng, South Africa, 2Department of Population
Studies and Demography, North-West University, Mafikeng, South Africa

Objectives: This study examined the prevalence and sociodemographic factors
among older adults with HIV and TB status in South Africa.

Methods: This data was cross-sectional and obtained from the 2019 General
Household Surveys in South Africa. Adults 50years and over with reported HIV
and TB status were included (N=9,180,047). We reported statistical analyses of the
descriptive, Chi-square and Fisher’s exact tests, and binary logistic regression.

Results: The study has found a prevalence rate of HIV to be 5.3% and TB to be 2.9%
among older adults aged 50years and above in South Africa. However, the study
found HIV and TB to be highest among older adults residing in Gauteng, KwaZulu-
Natal and Eastern Cape provinces. For HIV status, the female gender [AOR=0.80%,
Cl 95%=0.80-0.80] and secondary education [AOR=0.57, Cl 95%=0.56-0.58]
have lower odds of association among older adults with HIV. Regarding TB status,
primary education [AOR=1.08* Cl 95%=1.06-1.10] and diabetes [AOR=1.87*, CI
95%=1.82-1.91] have lower likelihoods of associations among older adults with TB.

Conclusion: There is an urgent need to escalate scientific and political attention
to address the HIV/TB burden in older adults and, public health policymakers
need to take cognizance of the interdependence of inequality, mobility, and
behavioural modification among this high-risk population.

KEYWORDS

factors, HIV, older adults, sociodemographic, TB

Introduction

Regarding the phenomenon of aging populations, several studies that have emerged on
aging populations and health have mainly focused on the changing demographic factors
contributing to the patterns of aging and the economic and social ramifications of health
systems in older population (1-3). According to studies conducted in high-income nations
like North America and Europe, older persons have distinct health demands than younger and
middle-aged people (4). However, much less is known about these needs and care gaps in
developing countries (5). According to the 2011 South African census, nearly 40 % of older
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persons live in poverty and have severe unemployment. Additionally,
older adults now have significant care and financial responsibilities as
they use their retirement pension as well as leisure time to support
their children and grandchildren, with a noticeable effect on their
general well-being as a direct consequence of the adverse outcomes of
the Human Immunodeficiency Virus (HIV) and Tuberculosis (TB)
(6-8). Disease diagnosis, treatment, and prevention have imposed an
enormous burden on older adult people who are affected, as well as
the healthcare system. Understanding this phenomenon’s health
impact on the aging population is vital for planning in the health
systems, yet there is insufficient morbidity data on HIV/TB among
older adults in South Africa.

Concerning these data gaps, various research collaborations have
concentrated on collecting cross-sectional, longitudinal and cross-
country data on aging in low-and middle-income countries (LMICs),
such as in South Africa. South Africa now has a rising proportion of
older adults infected with HIV and TB and is home to the most
extensive antiretroviral program in the world (9, 10). Globally, there
is an increasing number of individuals infected with HIV; including
those in the age cohorts of 50 years or older, with increasing numbers
being diagnosed and living with HIV and TB co-infections (2, 11). In
South Africa, more than 6.3 million persons lived with HIV and TB
in 2021, of whom around 3.1 million were receiving antiretroviral
therapy (ART) (2, 12). Several studies have reported a dual burden of
HIV and TB, with an estimation of 60% of persons diagnosed with TB
being co-infected with HIV (13). For instance, assessments from 2012
showed that the average prevalence of HIV in those over 50 years old
is 7.6% (95% CI 6.5-8.8), while the prevalence of HIV infection in age
cohorts of 15-49years is anticipated to decrease by half, and in the
next 30years, HIV infection in older adults aged over 50years is
predicted to double in the next 30years (14, 15).

Furthermore, in South Africa, older persons are not specifically
targeted for HIV and TB prevention and testing, and medical
providers, especially community health workers, may fail to suspect
or test for infections in this “hard-to-reach population,” resulting in
ignored, delayed or postponed diagnosis (16-20). Also, a lack of
non-use of condoms has been reported among older adults, and
studies have shown that marital status plays a significant role in the
non-use of condoms among older married adults (3, 7). Again, due to
religious beliefs, societal values or cultural roots, condom use is
uncommon among older adults who are married, or cohabiting, as
sexual activities and condom use among older persons will be frowned
upon, which may lead to sexual stigmatization (8, 11). An urgent
action is required to implement evidence-based priorities to manage
the HIV and tuberculosis epidemics, as this would help to reduce HIV
and TB cases among older persons in South Africa. It is crucial to
promote comprehensive access to health services that ensure the
health needs of older adults with HIV and TB infections so that SDG
3.3 can be achieved (which mentions TB alongside HIV explicitly and
acquired immunodeficiency syndrome [AIDS] and malaria) (21-24).
Therefore, it is necessary to provide an empirical conclusion to
promote a comprehensive knowledge and interpretation of healthcare
barriers as perceived in older adults. This study, therefore, sought to
examine the prevalence of HIV and TB epidemics in the provinces,
and to determine the baseline sociodemographic factors associated
with older adults with HIV and TB in South Africa. A further objective
was to find associations with the predicting factors within the older
adult cohorts.
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Materials and methods

Study setting and population
characteristics

The study setting is the Republic of South Africa (RSA), in the
southern African region, renowned for its varied topography, natural
beauty and cultural diversity (25). The country with 471,445 sq. km
has a heterogeneous cultures, each of which are predominant in the
nine provinces, and with an upper-middle-income economy (26). The
South Africa’s economy grew in the early era of the 21st century, but
declined recently, as the country experienced high unemployment,
and widespread poverty and inequality. With a population of 60.6
million in the year (27), about 51.1% (30.5 million) of the population
is female, about 28.6% is younger than 15, while approximately 9.1%
(54 million) is aged 60 years and older (27). Furthermore, comparable
projections have shown that total HIV prevalence is estimated at
13.0% among the South African population, with approximately 7.8
million people living with HIV (PLWHIV), and an estimated 18.7%
of the population is HIV positive (28, 29). Also, South Africa is one of
the 30 high burden TB countries contributing 87% of the estimated
incident TB cases around the world, as 3% of cases globally are
attributed to South Africa alone (12). Thus, among these 30 high
burden TB nations, South Africa is among the 14 countries with the
highest burden of TB, TB/HIV and multi-drug resistant TB
(MDR-TB) (10-12). The HIV co-infection rate in reported TB patients
in South Africa was 59% in the 2019 Global TB report, highlighting
the ongoing virus relevance to the TB epidemic (12). Therefore, HIV
infection is a critical factor in the TB epidemic. Persons living with
HIV have higher chances of being susceptible to TB, with a higher
mortality rate. This summation underlines the vital aspects of the
political will, political economy, culture, and contextual influences on
their lifestyles and behaviors.

Data source and sampling procedures

This study used national and cross-sectional data on HIV and
TB epidemics among older adult populations obtained from the
2019 General Household Surveys (GHS) in South Africa. The 2019
General Household Surveys (GHS) was conducted in South Africa
between December 12, 2019, and January 1, 2020, in nine provinces
(and metropolitan municipalities, where this applies). The choice of
using the 2019 GHS for this study was owing to the relevant factors
that are present in the datasets, and the GHS is conducted
countrywide in both urban and rural provinces annually (30). Also,
the survey targets and measures the living conditions of households
in each of the provinces in South Africa, hence its national
representativeness. From the 2015 General Household Survey
(GHS) uses a Master Sample (MS) frame developed in 2013 as a
general-purpose sampling frame to be used for all Stats SA
household-based surveys. This MS has design requirements that are
practically consistent with the GHS. The 2013 Master Sample is
based on information collected during the 2011 Census conducted
by Stats SA. In preparation for Census 2011, the country was
divided into 103,576 enumeration areas (EAs).

The census EAs, together with the auxiliary information for the
EAs, were used as the frame units or building blocks for the formation
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of primary sampling units (PSUs) for the Master Sample, since they
covered the entire country, and had other information that is Master
Sample, since they covered the entire country, and had other
information that is crucial for stratification and creation of PSUs.
There are 3,324 primary sampling units (PSUs) in the Master Sample,
with an expected sample of approximately 33,000 dwelling units
(Dus). The number of PSUs in the current Master Sample (3,324)
reflect an 8.0% increase in the size of the Master Sample compared to
the previous Master Sample (which had 3,080 PSUs in year 2008). The
larger Master Sample of PSUs was selected to improve the precision
(smaller coeflicients of variation, known as CVs) of the GHS estimates.
The Master Sample is designed to be representative at provincial level
and within provinces at metro/non-metro levels. Within the metros,
the sample is further distributed by geographical type. The three
geography types are urban, tribal and farms. This implies, for instance,
that within a metropolitan area, the sample is representative of the
different geography types that may exist within that metro. The sample
for the GHS is based on a stratified two-stage design with probability
proportional to size (PPS) sampling of PSUs in the first stage, and
sampling of dwelling units (Dus) with systematic sampling in the
second stage.

After allocating the sample to the provinces, the sample was
further stratified by geography (primary stratification), and by
2011
stratification). In selecting the sample for the survey, a multi-stage

population attributes using Census data (secondary
sampling approach was employed based on a stratified two-stage
design. The primary stage of this selection method involved the
sampling and selection of clusters (i.e., enumeration areas [EAs])
using the methodological approaches of the probability proportional
to size (PPS) and the proportional sampling units (PSUs) (30). The
sampling of dwelling units (DUs) within the selected EAs with
systematic sampling was carried out in the subsequent phase.
Subsequently assigning the sample to the provinces, the sample was
further stratified by provincial individualities (primary stratification)
and by population characteristics using the Census 2011 data
(secondary stratification) (31). The population estimates for 2019
GHS was 58,428,891 and the household estimates was 17,162,983. In
this study, the sample size comprised of older adult male and female
respondents aged 50-75" years with comprehensive data on all the
variables of interest (N=9,180,047) (32). The national response rate
for the survey was 39.4%, and the highest response rate (56.5%) was
recorded in Limpopo and the lowest in Gauteng (29.7%)
provinces (30).

Data weighting

Sample weights were created for the 2019 GHS in order to
account for the design weights and non-responses from the survey
data. Thus, sampling weights for the sampled households were
created to account for respondents’ responses that may adequately
be expanded to represent the entire civilian population of
South Africa (30). The Demographic Analysis Division’s mid-year
population projections was utilized as the standard benchmark, and
age groupings was stratified into 5-year age range (0-4, 5-9, 10-14,
55-59, 60-64, and 65) and age at the provincial level (0 to 14, 15 to
34, 35 to 64, and 65 and beyond) (30). All household members were
intended to have the same final weight when the calibrated weights
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were put together (30, 31). Cells identified by cross-classification of
age, gender, and race were subjected to national and provincial
population controls. The records that could not be weighted owing
to item non-response according to age, demographic group, or sex
were excluded from the dataset (30, 31). In order to analyze patterns
and create models to estimate the number of households each year,
the databases of the 1996, 2001, 2007, and 2011 censuses were
employed (30). The weighting structure used tables showing the
predicted household head distribution across various age brackets,
broken down by population and province.

Definition of variables

Outcome variable

The outcome variable is reported HIV and TB status, gotten
from respondents’ responses who are adults aged 50 years and over.
The outcome variable has a categorical outcome with two levels
using the binary code “l1=yes” and “0=no” were created. The
outcome variable was derived from respondents’ responses such as,
“whether they have been found with HIV” during the survey? or
“whether they have been found with TB” during the survey?,
whether respondents were told that he or she had HIV by doctor/
nurse/other healthcare workers at a clinic/hospital/private
practice?” or whether respondents were told that he or she had TB
by doctor/nurse/other healthcare workers at a clinic/hospital/
private practice?” and if their responses were either “no” or “yes.”
Thus, if the respondents with HIV answered yes to the questions
mentioned above, they were coded as “1”, otherwise coded as “0”.
Hence, if the respondents with TB answered yes to the
aforementioned questions, were coded as “1”, otherwise coded as
“0”. Although the question involves respondents who has/had, given
that TB is a chronic infectious disease, therefore it infers that those
who had mostly likely still have it because it takes a long time for
people to recover from these type of disease burden (33, 34). The
respondents who reported that they have HIV or TB were asked to
provide proof of their clinical diagnosis (hospital documents
and medications).

Independent variables

In this study, factors at the individual-and contextual-level were
considered. These factors were considered because they had a
statistically significant association with older persons who had HIV
and TB in earlier studies (34-36). The individual-level factors included
age (50-54, 55-59, 60-64, 65-69, 70-74, 75+), population group
(African/Black, Colored, Indian/Asian, White), marital status
(married, never married, divorced, widowed), gender (male, female),
educational level (no education, primary, secondary/higher), and
business activities (yes, no). The contextual variables were sex (male,
female), geographical location (urban, rural), health status (excellent,
good, fair, poor), diabetes (yes, no), cancer (yes, no), and medical aid
scheme (yes, no).

Statistical analyses

The data were analyzed with STATA version 14.2 for
MacOS. Three basic steps were followed to analyze the data. The first
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TABLE 1 Socio-demographic characteristics of older adults aged 50-75* years with and without HIV and TB in South Africa (n =9,180,047).

Socio-demographic

characteristic

Frequency (N=9,180,047) Percentage (100.00)

n %
Age 50-54 2,380,545 25.93
55-59 2,042,083 22.24
60-64 1,623,918 17.69
65-69 1,244,219 13.55
70-74 855,630 9.32
75" 1,033,652 11.26
Marital status Married 4,536,828 49.42
Never Married 1,892,737 20.62
Divorced 566,708 6.17
Widowed 2,183,774 23.79
Population group African/Black 6,121,751 66.69
Colored 1,000,353 10.90
Indian/Asian 350,949 3.82
White 1,706,994 18.59
Gender Male 3,906,737 42.56
Female 5,273,309 57.44
Educational attainment No education 1,048,881 11.43
Primary 2,492,551 27.15
Secondary/Higher 5,638,615 61.42
Geographical location Urban 6,158,956 67.09
Rural 3,021,090 32.91
Any business activities Yes 807,093 8.79
No 8,372,954 91.21

step utilize descriptive statistics to describe the sample characteristics
of the respondents (frequency and percentages) (Table 1). The second
step of analysis was a bivariate analysis that ensures the cross-
tabulation of all the independent variables against the outcome
variable using the Chi-square and Fisher’s exact tests and potential
variables for the regression analysis were identified (Table 2). The
third step of analysis was binary logistic regression that include
variables that were statistically significant at the bivariate level of
analysis (Table 3). In the binary logistic regression analysis, clusters
were considered a random effect to account for the unexplained
variability at the community level and four models were fitted for
older adults with HIV and TB status separately (Table 3). Model I is
the random intercept of the empty model with no predictors. Model
II include the individual-level variables and Model III only
incorporate the contextual-level variables. While Model IV involves
both the individual-level and contextual-level factors. Adjusted odds
ratios (AOR) and their associated 95% confidence intervals (CIs)
were presented for all Models, fitted into the Models by a STATA
command ‘melogit’ that identifies predictors with the outcome
variable (Table 3). For model assessment, the log-likelihood ratio
(LLR) was employed and sample weight was applied to address
related concerns of over-and under-sampling. However, the SVY
command was used to account for the complex survey design and
generalizability of the findings. The statistical significance for all tests
was set at p <0.05.

Frontiers in Public Health

Ethical approval

All data were obtained from the 2019 GHS datasets and signed
informed consent forms were retrieved from the respondents before
their participation in the interviews (35). An approval for data
usage from the GHS repository of the household level data of the
2019 General Household Survey was obtained. Relevant ethical
guidelines following the Declaration of Helsinki were adopted. The
GHS follows the ethical principles of the protection of respondents’
privacy and the survey was ensured to comply with the ethical
principles relating to human subjects. This study uses a secondary
data, and as such no further approval was required. Further
information about the usage and ethical standards of the 2019 GHS
data are available at https://www.datafirst.uct.ac.za/dataportal/
index.php/catalog/852/download/11753.

Results

Socio-demographic characteristics of
older adults with HIV and TB in
South Africa

Table 1 shows the weighted sample of 9,180,047 and the socio-
demographic characteristics of older adults with HIV and TB in
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TABLE 2 Bivariate analysis of the population characteristics by outcome variables among older persons who reported HIV and TB status in South Africa
(n=9,180,047).

Population HIV status TB status
characteristics No, Yes, Total, No, Yes, Total,
n=28,843,271 n=336,776  N=9,180,047 n=9,096,355 n=83,692 N=9,180,047
N % N N N %

Age group %% =179.0011; p =0.000 ¥’ =7.2508; p=0.203

50-54 2,242,710 94.21 137,835 5.79 2,380,545 2,357,789 99.04 22,756 0.96 2,380,545
55-59 1,926,292 94.33 115,791 5.67 2,042,083 2,018,771 98.86 23,313 1.14 2,042,083
60-64 1,578,281 97.19 45,637 2.81 1,623,918 1,607,643 99.00 16,274 1.00 1,623,918
65-69 1,217,793 97.88 26,426 2.12 1,244,219 1,232,253 99.04 11,966 0.96 1,244,219
70-74 849,632 99.30 5,999 0.70 855,630 849,518 99.29 6,113 0.71 855,630
75+ 1,028,564 99.51 5,088 0.49 1,033,652 1,030,382 99.68 3,270 0.32 1,033,652
Marital status ¥? =219.7989; p =0.000 x* =9.5142; p=0.023

Married 4,450,816 98.10 86,012 1.90 4,536,828 4,501,141 99.21 35,687 0.79 4,536,828
Never Married 1,735,620 91.70 157,117 8.30 1,892,737 1,864,454 98.51 28,284 1.49 1,892,737
Divorced 539,475 95.19 27,232 4.81 566,706 561,074 99.01 5,633 0.99 566,706
Widowed 2,117,360 96.96 66,414 3.04 2,183,774 2,169,687 99.35 14,088 0.65 2,183,774
Population group %7 =169.8998; p =0.000 ¥’ =20.3397; p=0.000

African/Black 5,788,937 94.56 332,814 5.44 6,121,751 6,047,393 98.79 74,358 1.21 6,121,751
Colored 997,159 99.68 3,195 0.32 1,000,353 992,974 99.26 7,380 0.74 1,000,353
Indian/Asian 350,949 100.00 - 0.00 350,949 350,949 100.00 0 0.00 350,949
White 1,706,227 99.96 767 0.04 1,706,994 1,705,040 99.89 1,954 0.11 1,706,994
Gender x*=0.0032; p=0.955 ¥’ =50.1063; p=0.000

Male 3,755,477 96.13 151,260 3.87 3,906,737 3,844,939 98.42 61,799 1.58 3,906,737
Female 5,087,794 96.48 185,516 3.52 5,273,309 5,251,416 99.58 21,893 0.42 5,273,309
Educational attainment ¥’ =47.7713; p=0.000 x* =16.0941; p=0.000

No education 996,018 94.96 52,863 5.04 1,048,881 1,035,043 98.68 13,839 1.32 1,048,881
Primary 2,352,020 94.36 140,531 5.64 2,492,551 2,455,730 98.52 36,820 1.48 2,492,551
Secondary/Higher 5,495,233 97.46 143,381 2.54 5,638,615 5,605,582 99.41 33,033 0.59 5,638,615
Geographical location x* =18.1792; p=0.000 ¥ =2.4136; p=0.120

Urban 5,974,117 97.00 184,839 3.00 6,158,956 6,113,395 99.26 45,561 0.74 6,158,956
Rural 2,869,154 94.97 151,936 5.03 3,021,090 2,982,960 98.74 38,130 1.26 3,021,090
Business activities x* =2.7385; p=0.098 ¥*=2,7,110; p=0.100

Yes 788,103 97.65 18,989 2.35 807,093 802,502 99.43 4,591 0.57 807,093
No 8,055,168 96.20 317,786 3.80 8,372,954 8,293,853 99.06 79,101 0.94 8,372,954
Health status ¥’ =61.9589; p=0.000 ¥’ =55.1765; p=0.000

Excellent 990,900 98.64 13,658 1.36 1,004,559 1,001,636 99.71 2,922 0.29 1,004,559
Good 5,403,426 96.89 173,608 3.11 5,577,033 5,540,589 99.35 36,444 0.65 5,577,033
Fair 1,880,616 94.48 110,382 5.54 1,990,997 1,966,267 98.76 24,730 1.24 1,990,997
Poor 568,329 93.56 39,128 6.44 607,457 5,878,623 96.77 19,595 3.23 607,457
Diabetes ¥’ =19.3757; p=0.000 ¥’ =3.0581; p=0.080

Yes 1,255,060 98.21 22,810 1.79 1,277,871 1,270,668 99.44 7,203 0.56 1,277,871
No 7,588,211 96.03 313,965 3.97 7,902,176 7,825,687 99.03 76,489 0.97 7,902,176
Cancer x*=0.1305; p=0.718 ¥’ =4.7637; p=0.029

Yes 118,373 97.06 3,585 2.94 121,958 118,385 97.07 3,573 293 121,958
No 8,724,898 96.32 333,191 3.68 9,058,089 8,977,969 99.12 80,119 0.88 9,058,089
Medical aid scheme ¥’ =88.8317; p=0.000 %* =18.6860; p=0.000

Yes 2,334,018 99.47 12,411 0.53 2,346,429 2,341,527 99.79 4,902 0.21 2,346,429
No 6,509,253 95.25 324,365 4.75 6,833,618 6,754,828 98.85 78,790 1.15 6,833,618

*=Chi-square notation; p = probability of level of significance.
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TABLE 3 Multi-level logistic regression of individual and contextual factors associated with HIV and TB infections among older persons in South Africa.

Variables HIV Status TB Status

Model | Model Il Model Il Model | Model Il Model Il
Individual variables
Age group
50-54 RC RC RC RC
55-59 0.93 (0.92-0.93) 0.91 (0.90-0.92) 1.12% (1.10-1.14) 1.13* (1.11-1.15)
60-64 1.41% (0.40-2.41) 0.37% (0.36-0.37) 0.93 (0.91-0.95) 0.83 (0.82-0.85)
65-69 0.29 (0.29-0.29) 0.25 (0.25-0.26) 0.87 (0.85-0.89) 0.71 (0.69-0.73)
70-74 0.09 (0.09-0.09) 0.08 (0.07-0.08) 0.66 (0.64-0.68) 0.4 (0.43-0.45)
75+ 0.06 (0.06-0.06) 0.05 (0.05-0.05) 0.30 (0.30-0.31) 0.20 (0.20-0.21)

Marital status

Married RC RC RC RC

Never Married 3.57% (3.54-3.61) 2.72% (2.70-2.75) 1.78 (1.75-1.81) 1.32 (1.30-1.34)
Divorced 2.61 (2.57-2.64) 2.27 (2.24-2.31) 1.53 (1.49-1.58) 1.29 (1.25-1.33)
Widowed 2.33 (2.31-2.36) 1.85 (1.83-1.87) 1.36% (1.34-1.39) 1.10% (1.07-1.12)
Gender

Male RC RC RC RC
Female 0.80 (0.80-0.81) 0.80* (0.80-0.80) 0.23%(0.23-0.24) 0.23 (0.23-0.24)
Education

No education

RC

RC

RC

RC

Primary

0.82 (0.81-0.83)

0.92 (0.91-0.93)

0.88 (0.87-0.90)

1.08* (1.06-1.10)

Secondary/Higher

0.35 (0.35-0.35)

0.57 (0.56-0.58)

0.35 (0.35-0.36)

0.65* (0.64-0.67)

Business activities

Yes RC RC RC RC

No 1.77%* (1.74-1.80) 1.52% (1.50-1.55) 1.84%* (1.79-1.90) 1.47%* (1.42-1.51)
Contextual variables

Geographical location

Urban RC RC RC RC

Rural 1.23% (1.22-1.24) 1.27% (1.27-1.29) 1.28% (1.27-1.30) 1.38% (1.36-1.40)
Health status

Excellent RC RC RC RC

Good 2.10% (2.07-2.14) 2.28 (2.24-2.32) 2.04 (1.96-2.12) 2.27 (2.19-2.36)
Fair 3.71 (3.64-3.78) 4.95 (4.86-5.05) 3.70 (3.56-3.84) 4.77* (4.59-4.96)
Poor 4.33% (4.25-4.42) 6.10% (5.98-6.23) 9.48% (9.11-9.86) 12.03%* (11.55-12.52)
Diabetes

Yes RC RC RC

No 2.81%* (2.77-2.85) 2.14% (2.11-2.17) 2.41%* (2.35-2.47) 1.87%(1.82-1.91)
Cancer

Yes RC RC RC RC

No 1.11 (1.08-1.15) 0.66* (0.63-0.68) 0.32* (0.31-0.33) 0.24 (0.23-0.25)

Medical scheme

Yes RC RC RC RC

No 7.48% (7.34-7.62) 4.51% (4.42-4.59) 4.26* (4.14-4.39) 3.11% (3.02-3.21)
Contextual level

Variance (SE) 0.0004113 0.0000188 0.0000708 0.0285024 0.0000363 0.0001401

OR (95% CI) 0.04 (0.04-0.05) 0.001 (0.001-0.009)  0.003 (0.003-0.004) 0.02 (0.02-0.03) 0.001 (0.002-0.003) | 0.004 (0.004-0.005)
N 9,180,047 9,180,047 9,180,047 9,180,047 9,180,047 9,180,047

Model I: individual-level variables; Model II: contextual variables; Model III: final model adjusted for individual and contextual variable; RC, Reference Category; *significance test — a<0.05.
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HIV prevalence by age group (50-75%) in South Africa.
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FIGURE 2
TB prevalence by age group (50-75%) in South Africa.

South Africa. About 25.9% of the older adults with HIV and TB were
aged 50-54. More than half (57.4%) were females, 49.4% were
married, 66.7% were African/Black, and 61.4% of older adults with
HIV and TB have attained secondary/higher education. A greater
percentage of the older adults with HIV and TB were not engaged in
business activities, and more than half (67.1%) were residing in urban
locations (Table 1).

Prevalence of HIV by age among older
adults aged 50-75* in South Africa

The prevalence of HIV by age among adults aged 50 years and
older was shown in Figure 1. HIV was found to be prevalent among
older adults aged 50-54years (40.93%), 55-59years (34.38%),
60-64 years (13.55%) and 65-69 years (7.85%). The study also found
lower prevalence of HIV among older adults aged 70-74 years (1.78%)
and 75" years (1.51%) (Figure 1).
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Prevalence of TB by age among older
adults aged 50-75* in South Africa

The prevalence of TB by age among adults aged 50 years and older
was shown in Figure 2. TB was found to be prevalent among older
adults aged 50-54years (27.19%), 55-59 years (27.86%), 60—64 years
(19.45%) and 65-69years (14.29%). The study also found lower
prevalence of TB among older adults aged 70-74 years (7.30%) and
75* years (3.91%) (Figure 2).

Prevalence of HIV by province among
older adults aged 50-75" in South Africa

The prevalence of HIV among adults aged 50 years and older was
5.3%. Figure 3 showed the prevalence of HIV among older adults aged
50-75" in the different provinces of South Africa. The findings
revealed that more than 55,000 older adults with HIV are residing in
Gauteng and KwaZulu-Natal provinces, while between 40,000 and
55,000 older adults with HIV reside in Eastern Cape and Mpumalanga
provinces (Figure 3). Also, about 25,000 and 40,000 older adults with
HIV were residing in North-West and Limpopo. Similarly, between
10,000 and 25,000 older adults with HIV are residing in Free State and
Western Cape provinces. Further, fewer than 10,000 older adults with
HIV are residing in Northern Cape (Figure 4).

Prevalence of TB status by province among
older adults aged 50-75" in South Africa

The prevalence of TB among adults aged 50 years and older was
2.9%. Figure 4 reports the prevalence of TB status by province among
older adults aged 50-75" in South Africa. In this study findings, the
Choropleth map showed that more than 11,500 older adults with TB
were found residing in Eastern Cape and KwaZulu-Natal provinces,
while between 8,500 and 11,500 older adults with TB were residing in

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1245553
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Akokuwebe et al.

10.3389/fpubh.2024.1245553

Free State

W= sso0)
I 4C.000- 55,000
I 2£.000-40,000

FIGURE 4

1C,000-25,000
<1000
westem
Coape
FIGURE 3
HIV prevalence by province among older adults (50—-75%) in South Africa.
M= .500

TB status prevalence by province among older adults (50-75%) in South Africa.

Il 8.500-11,500

I 5.500-8,500

M 2,500-5,500
< 2,500

Western Cape Province (Figure 4). Remarkably, between 5,500-8,500
of older adults with TB were found residing across four major
provinces: Gauteng, Mpumalanga, Free State and Limpopo. However,
between 2,500-5,500 older adults with TB were found residing in the
North West province and fewer than 2,500 older adults with TB were
residing in Northern Cape Province (Figure 4).

Factors associated with older adults with
HIV and TB in South Africa

Table 2 shows the findings of the bivariate analysis of socio-
demographic factors associated with older adults with HIV and TB in
South Africa. The chi-square analysis of the HIV status showed

Frontiers in Public Health

explanatory variables such as age (50-54years old: 5.79%, p <0.000),
marital status (never married: 8.30%, p <0.000), population group
(African/Black: 5.44%, p <0.000), educational status (no education:
5.04%, p <0.000; primary: 5.64%, p <0.000), geographical location
(rural: 5.03%, p <0.000), health status (fair: 5.54%, p <0.000; poor:
6.44, p <0.000), diabetes (no: 3.97%, p <0.000) and medical aid scheme
(no: 4.75%, p<0.000) have demonstrated statistically significant
associations with HIV status among older adults in South Africa
(Table 2). As for older adults with TB, the bivariate analysis of the
socio-demographic factors, the chi-square findings showed that
explanatory factors such as marital status (never married: 1.49%,
p=0.023), population group (Black African: 1.21%, p <0.00 0), gender
(male: 1.58%, p <0.000), education attainment (no: 1.32, p <0.000;
primary: 1.48%, p <0.000), health status (fair: 1.24%, p <0.000; poor:
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3.23%, p<0.000), cancer (yes: 2.93%, p <0.029), and medical aid
scheme (no: 1.15%, p<0.000) demonstrated statistical significant
associations with TB status among older adults in South Africa
(Table 2).

Multilevel logistic regression of the
individual and contextual factors
associated with HIV and TB infections
among older persons in South Africa

Table 3 shows the multilevel logistic regression results of the
Model IV of the final model adjusted for individual-level and
contextual factors associated with HIV and TB infections among older
adults in South Africa. Reporting individual-level factors, older adults
aged 60-64years [AOR=1.41, 95% CI=0.40-2.41, p<0.05] had
higher odds of being associated with HIV than those aged 50-54. The
study showed that never-married older adults [AOR=3.57, 95%
CI=3.54-3.61, p<0.05] were more likely to have HIV compared to
older adults who had married (Table 3). With gender, compared to
males, females [AOR=0.80, 95% CI=0.80-0.80, p<0.05] had lower
odds of being associated with HIV. Compared with older adults with
no education, those with primary [AOR=0.92, 95% CI=0.91-0.93,
p<0.05] and secondary [AOR=0.57, 95% CI=0.56-0.58, p>0.05]
education had the lowest odds of being associated with HIV. Regarding
the contextual factors associated with HIV status among older adults
in South Africa, those who resided in a rural geographical location
[AOR=1.27, 95% CI=1.27-1.29, p<0.05] were more likely to
be associated with having HIV, compared with urban older adults
(Table 3).

Likewise, with regards to TB status among older adults with
individual-level factors, the study showed that older adults aged
55-59years [AOR=1.13, 95% CI=1.11-1.22, p<0.05] were more
likely to be associated with having TB compared to their counterparts
who are aged 50-54years old. Compared to those who are married,
older adults who are widowed [AOR=1.36, 95% CI=1.34-1.39,
p<0.05] had higher odds of being associated with having TB. Older
adults who are female [AOR=0.23,95% CI=0.23-0.24, p>0.05] were
found to be less likely to be associated with TB than their male
counterparts (Table 3). Older adults with no education, compared to
those who had primary [AOR=1.08, 95% CI=1.06-1.10, p <0.05] or
secondary/higher education [AOR=0.65, 95% CI=0.64-0.67,
p<0.05], had the lowest odds of being associated with having
TB. However, regarding the contextual factors, older women residing
in rural locations [AOR =1.38*%, 95% CI=1.36-1.40] were more likely
to be associated with TB than their urban counterparts. Older adults
with poor health status [AOR=12.03%, 95% CI=11.55-12.52, p <0.05]
were more likely to be associated with TB than their counterparts with
excellent health status (Table 3).

Discussion

We examined the prevalence and association of HIV and TB
status in older adults in South Africa. The study has found a prevalence
rate of HIV to be 5.9% and TB to be 2.9% among older adults aged
50years and above in South Africa. Therefore, this study prevalence
was found to be relatively lower than the national prevalence of HIV

Frontiers in Public Health

10.3389/fpubh.2024.1245553

(13.9%) and TB (estimated incidence of 360,000 cases of active TB in
2019, which is a rate of 615 per 100,000 population) when compared
to the general adult population, respectively. The estimated prevalence
of tuberculosis (TB) in South Africa in 2018 was 737 per 100,000
population (6, 11). According to the World Health Organization
(WHO), South Africa had an estimated incidence of 360,000 cases of
active TB in 2019, which is a rate of 615 per 100,000 population (12).
However, our findings showed that a higher prevalence of older adults
living with HIV was found in Gauteng and KwaZulu-Natal provinces.
A higher prevalence of older adults living with TB mainly resided in
KwaZulu-Natal and Eastern Cape provinces. Similarly, with cross-
province variations, the lowest prevalence of older adults living with
HIV and TB was found residing in the Northern Cape Province. Thus,
the findings of the cross-province variations, with the lowest
prevalence of older adults living with HIV and TB found in the
Northern Cape Province were surprising. For instance, the prevalence
of HIV among older adults in this study were mostly found in Gauteng
and KwaZulu-Natal provinces, however, as reported by other studies,
Gauteng was the fifth province with HIV prevalent cases in the general
population (28.1%) (2, 3). Also, the findings of this study found out
that Northern-Cape town has the lowest HIV prevalence cases among
older adults. This finding is not consistent with the previous studies
that showed that Western Cape has lower prevalence of HIV in the
general population (17.9%) (2, 3).

Another unpredicted example was observed in the prevalence of
older adults with TB, and this study findings reported Eastern Cape
and KwaZulu-Natal provinces with a higher prevalence of older adults
living with TB. This study findings corroborates with the trends in the
general population as reported in existing studies (6-8). However, the
finding of this study further revealed that Northern Cape province has
a lower prevalence of older adults living with TB but this finding does
not corroborate with previous trends in the general population as
other studies reported Limpopo province with the lowest prevalence
cases of TB (7, 8). In many provinces where the older adult population
is relatively high, the older adult population should be prioritized
under the sustainable development goals and policies adopted from
the United Nations global goals (37, 38). The transformational goal of
the 2030 Agenda and the commitment to “leave no one behind”
demonstrated the importance of including people of all ages in
development plans. Since older individuals have an equal right to
development, the SDGs must be implemented in accordance with
equality, social justice, and human dignity throughout the life span
(22). A global population with aging concerns results from a continued
decline in fertility rates and increased life expectancy. Importantly,
SDG 3 aspires to ensure health and well-being for all by 2030,
including a bold commitment to end the epidemics of malaria, AIDS,
TB, and other communicable diseases (38). This further leads to
achieving health goals and providing adequate access to healthcare for
older populations.

Several studies have shown that in South Africa, HIV infections
was particularly segregated by population groups: 13.6% of Black
Africans have HIV, whereas only 0.3% of Whites have the disease.
False traditional beliefs about HIV; has contributed to the spread of
the disease, persist in townships owing to the lack of education and
awareness programs in these provinces of South Africa. Other social
concerns such as sexual violence and local attitudes toward HIV have
also amplified the epidemic (33, 34). Also, South Africa bears one of
the highest burdens of TB disease in the world. Thus, year on year, the
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country has a high incidence of TB infections and tens of thousands
of South Africans lose their lives owing to TB disease. This is
compounded by the prevalence of HIV-TB co-infection and ongoing
issues with drug-resistant TB strains which makes treatments more
lengthy and more costly. TB disproportionately affects individuals
living in abject poverty and poverty in South Africa is becoming more
and more problematic as the unemployment rate increases in the
midst of long entrenched income inequality. South Africans facing the
worst economic hardships are the least likely to access TB diagnosis
and treatment, which spotlights the urgent need to focus and improve
TB health services in under-served communities and provinces (33,
34). However, TB is an infectious disease caused by Mycobacterium
tuberculosis, a bacterium that primarily affects the lungs, as it spreads
through airborne bacteria released in tiny droplets when an infectious
person with active TB coughs or sneezes (33, 34). Particularly, close
and prolonged contact with an infectious individuals is necessary for
the bacteria transmission, and not all who are exposed to the bacteria
develops active TB disease. Several studies have shown that in many
cases, the immune system can keep the TB infection dormant,
however, those with weakened immune systems, such as people living
with HIV, are more likely to be susceptible to developing active TB
disease (33, 34).

Similarly, malnutrition is another factor that leads to a weak
immune system and a higher risk of developing TB disease. In
South Africa, food insecurity is a major cause of malnutrition,
alongside with chronic substance abuse which often lead to being
underweight as the outcomes. Several studies have shown that
nutrition plays a major role in establishing a strong immune system,
under-nourishment, including significant loss of fat and muscle mass,
is one of the risk factors of TB (34-36). Similarly, another study have
indicated that where there is malnutrition, stress, drug addiction,
alcoholism, and abject poverty, the presence of TB disease is often seen
among vulnerable and high-risk populations (32, 33). Likewise, owing
to the poor access to healthcare and no medical aid scheme
membership, malnutrition is extremely often before now severe at the
stages of diagnosis. The human body requires extra amount of energy,
protein, and nutrients to fight off infection, and healthy weight is very
important to the efficacy of TB drug treatments. Though, maintaining
body mass and promoting weight gain can be challenging as both HIV
and TB disease-states interfere with the human body’s ability to absorb
food nutrients (5, 34). Our findings were that a comparison of middle-
aged older adults in age cohorts of 60-64years and 55-59years
recorded higher odds of having HIV and TB infections confirming the
findings of Bhebhe et al. (39) in Botswana. Several explanations have
been given for this association. According to Rodriguez-Sanchez et al.
(40), as people age, they become more aware of their purpose in life.
As aresult, there is a sense of commitment to providing better care for
the general well-being of older people. This association was further
explained by Rabe et al. (41) in the context of the direct relationship
that exists between increasing age and being economically secured.
Thus, adults, especially those with HIV and TB, can care for
themselves as they age, become financially independent, and can bear
the costs of subscribing to medical insurance schemes covering
TB-and HIV-related illnesses.

The study found that older adults who had never married or were
widowed have higher odds of HIV and TB, confirming similar
findings conducted in Kenya (42). Planning for a social and economic
shift related to older adults is essential to ensure speedy progress
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toward achieving the goals outlined in the 2030 Agenda for Sustainable
Development. However, trends in population aging are particularly
relevant to SDGs in eradicating poverty and ensuring healthy lives and
well-being at all ages. Thus, promoting gender equality, productive
employment, and decent work for all shows that reducing inequalities
between and within countries will support the inclusiveness, safety,
resilience, and sustainability of human settlements (38). Similarly, the
rapid aging of the population around the globe has presented an
unprecedented set of challenges to the aging population, such as
shifting disease burden, labor-force shortages, increased expenditure
on health and long-term care, lack of savings, and potential issues
associated with old-age income security (43). In addition, societal
aging can affect patterns of work and retirement, economic growth,
the ability of governments, the function of family structures, and
ability of communities to provide adequate resources for older adults
with HIV and TB, and the prevalence of chronic disease and disability.
Studies have indicated the unprecedented rapid growth in the number
of older individuals globally, which is a consequential situation where,
by the year 2050, almost 22% of the global population will be over the
age of 60 years (44, 45). Thus, the changes in demographic trends are
becoming a significant concern for legislative bodies, global
non-governmental organizations, and communities. This is especially
true given that older adults are among the most vulnerable and
neglected demographic groups, invisible to those advancing economic
and social development (46).

The highest HIV/AIDS prevalence rate found in this study finding
was among those who were never married compared to those who are
married, while the highest TB prevalence rate was found among older
adults who are widowed compared to those who are married. This
study findings of HIV/AIDS prevalence rates sought to corroborates
with studies that also mentioned higher prevalence rates of HIV/AIDS
among never married individuals (47, 48). Also, several studies have
confirmed that TB prevalence is increasing among individuals who
are widowed (43, 49). Similarly, there are several sub-Saharan African
nations where the prevalence of HIV and TB continues to increase,
and older adults who had never married or were widowed have a
higher likelihood of contracting these diseases (39, 50). This may
be because they neglected to purchase health insurance to mitigate
their financial, medical, and personal burdens. According to several
studies, the prevalence of HIV among newly diagnosed TB patients in
South Africa increased progressively over time, rising from 44% in
2006 (51) to 60% in 2010 (52). There is an urgent need for HIV
reduction programs in this subgroup of older persons given the high
risk of HIV infections among TB patients. According to a study by
Zachariah et al. (53), TB patients are more likely to engage in
dangerous sexual conduct, such as unprotected sex. All ages, including
older persons, are sexually susceptible to HIV transmission in
South Africa (54, 55). As one of the HIV prevention methods, it is
necessary to persuade older persons with TB to adopt safer sexual
behavioral modifications (56). Using condoms correctly and
consistently is one of the most effective ways to prevent HIV among
sexually active individuals, such as older adults who have never been
married or who are widowed, and who may be tempted to experiment
with unprotected sexual contact with younger partners there is a
dearth of information or data on condom use behavior among older
adults with HIV and TB in South Africa. For instance, studies have
shown that about 78% of adult TB patients in Ethiopia reported that
they had not used condoms, and in Thailand, 42% of HIV-infected TB
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patients reported never using condoms at all (57). Designing HIV
prevention initiatives that promote and encourage condom use among
older adults with HIV and TB infections requires an in-depth
re-assessment and evaluation of their condom use behavior and the
factors that influence their non-use.

According to our findings in this study, there is a significant
association between gender and HIV and TB status among older
persons. We found a lower chance of having HIV and TB in older
female adults when compared to their older male counterparts. This
finding agrees with existing studies that reported a significant
association between gender and HIV and TB status in older adults
(28). In South Africa, given the HIV and TB epidemics among the
older population, clear evidence about testing older persons (over 50)
becomes necessary. Unfortunately, there are dearth of known studies
that has focused on the conditions or situations under which older
people test for HIV or their motivations for doing so. Therefore, it is
of the utmost importance to understand the decisions and pathways
older South Africans living with HIV and TB take to get tested and
treated. As such, men may test positive for HIV when their partners
receive an HIV or TB diagnosis or treatment (38). As a result, older
women—who are more likely to be widowed or divorced—frequently
only test positive for HIV when they are symptomatic or are not
responding as expected to treatment for opportunistic infections or
other non-communicable diseases. According to findings from
previous study, South Africans do not request testing in response to
risk, instead, older men and women only get tested when a doctor
refers them because of symptoms or because of their partner’s health
(39, 41). Older women typically show surprise and perplexity upon
realizing they are HIV-positive because they do not perceive
themselves as at risk of contracting HIV, according to studies done in
South Africa (39, 40). The South African government has made many
efforts to provide a policy intervention named Universal Test and
Treat (UTT), which ensures everyone, including older adults, can go
for HIV testing and receive treatment if the test outcome is positive
(10). This UTT policy intervention provided many benefits of timely
recognition and treatment/management; hence, older adults’
predisposition to test at late stages of HIV and TB illness, as well as
their opportunistic infections, decreases the individual and population
level benefits of accessing UTT.

Studies have also showed the efficacy of UTT facilities for
comprehensive well-being intervention programs anticipated to
enhance public responsiveness toward HIV and TB testing (4, 5).
However, more studies are required to recognize older adults’ risk and
testing behaviors and attitudes so that long-time effective policy
programs such as HIV testing messages may reach this neglected and
vulnerable population. In our study, older adults with primary and
secondary/higher education were less likely to be associated with HIV
and TB than non-educated older individuals. This result agrees with
the outcomes of a few earlier research (37). The findings of our study
may be explained by the fact that educated women are more likely
compared to uneducated women to take up insurance for their
medical care to avoid costs associated with potential future unforeseen
health issues and to develop access to adequate and timely health
information regarding HIV and TB infections (22). Even though there
is no vaccine or cure for this illness, education has emerged as one of
the most economical strategies to stop its spread. In addition,
education can save lives by giving individuals the knowledge to reduce
their risk of becoming infected (8). Thus, educational programs are
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developed to improve knowledge, attitude, and practice (KAP) and
reduce stigmatization among older adults with HIV and TB (4, 40). It
is essential that older people are aware of how to take care of
themselves and prevent the spread of TB and HIV diseases.
Furthermore, several health demographic studies have proven that
education can lead to more accurate health beliefs and knowledge,
thus people can develop better lifestyle choices, skills, and greater self-
advocacy. As such, education improves skills such as literacy, develops
effective habits, and may improve cognitive ability (38). Higher levels
of education are also likely to expose older persons to a wide range of
information, highlighting the need to maintain a healthy lifestyle. On
the other hand, older persons who lack education may not have as
much access to health information regarding preventive, curative and
management of TB and HIV infections/illnesses (48). This may well
justify the decrease possibility of subscribing to medical aid schemes
among older adults without formal education.

Our findings that older adults who had no business activities
recorded higher likelihoods of HIV/TB infections, which could mean
that poverty and unemployment are associated with societal
circumstances known to increase both the risk for acquiring and
prevalence of HIV and TB, as well as other co-morbidities (48-50).
Older adults engaging in business activities gives them economic
independence that can assist them take care of the bills that come with
medical aid premiums, and in consequence lead to an increased
probability of accessing medical attention when needed. The results of
some earlier investigations are likewise supported by this finding (49).
Thus, several studies have mentioned that HIV and TB are diseases
that are embedded in social and economic inequity, as it affects those
of lower socio-economic status and disadvantaged communities at a
disproportionately high rate. Many studies conducted on HIV and TB
and unemployment suggested that for older adults, being without
employment may affect their likelihood of contracting HIV and TB as
well (13). Thus, employment and wealth index are major critical
factors in determining the quality of life for older adults after being
affected by HIV and TB (17). We found that older adults residing in
rural areas had increased odds of being associated with HIV and
TB. This outcome replicates the insistent challenges of social
disparities of health across South Africa (22). For instance, health
facilities are primarily found in urban areas, and many health
practitioners refuse to be posted to rural areas. Access to testing health
facilities is therefore usually a big challenge for older adults with HIV
and TB illnesses, especially in healthcare facilities where they are
afraid of being stigmatized by their health conditions (48). Also,
medical aid cover that covers the medical expenses of HIV and
TB-related illness constitutes part of the health care facilities, which is
mainly aimed at the urban areas. Therefore, it is not unexpected that
the odds of coverage will be decreased in the rural areas.

Our results revealed a significant association between health
status and older adults with HIV and TB. We found a higher likelihood
of poor health status among older adults with HIV and TB than
among those with excellent health status. This finding is in accordance
with other studies that showed a substantial relationship between
older persons with HIV and TB, and their health status (5).
Nevertheless, the overall well-being and health of older persons in
sub-Saharan Africa, including South Africa, has received little
attention from research. Even less is known about the overall well-
being of older adult people who have HIV or TB infections or have
been adversely affected by the consequences of HIV or TB among
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their ‘significant others’ (45). In older persons with HIV and TB
receiving ART, the persistence of subclinical inflammation has
resulted in chronic immune-mediated problems, which are thought
to cause cardiovascular dysfunction, end-stage organ failure, and an
increase in co-morbid diseases (27). Thus, being older increases health
risks, such as having various diseases and being more susceptible to
drug toxicity (9). In addition, studies from developed countries have
looked into particular issues related to aging in HIV-infected
individuals on antiretroviral therapy (ART) (12). Some of these
concerns include a deteriorating immunological response to ART, the
possibility of clinical complications brought on by ART, the presence
of co-morbid illnesses (such as Hepatitis B or C) or risk factors (for
example, smoking, alcohol abuse, etc.), and the burden of health
conditions brought on with normal aging (50). Furthermore,
regardless of whether they are using ART, several studies have
observed greater frailty in older HIV-infected adults (49).

However, few contemporary studies have mentioned the health
status of HIV and TB-infected older adults in sub-Saharan African
countries, including South Africa. South Africa has a paucity of data on
older adults with HIV and TB (39, 50, 51). As a result, health issues are
increasingly prevalent as people age and, as is to be expected, health
deteriorates as people age, first physically and subsequently according to
self-reported health and functioning indicators. Also, according to
another study, more older women than older males have reported having
lower health and functioning body ability (52-55). This was because
many women do not have basic knowledge of some health circumstances
such as poor vision and hypertension. Our study recorded lower odds of
diabetes and cancer in older adults with HIV and TB. Older adults with
HIV have an increased risk of health conditions such as diabetes,
dementia, osteoporosis, frailty, and some cancers. Other studies,
however, recorded that individuals with HIV infections are more likely
to have Type 2 diabetes, and some HIV medicines may increase the risk
of Type 2 diabetes in persons with HIV infections (10, 43). In addition,
older adults infected with HIV are at an elevated risk of developing
cancer. Nevertheless, some recent research has demonstrated that
women with HIV have a markedly elevated risk of cervical cancer (38,
45). Therefore, it is imperative that HPV vaccination and cervical cancer
screening should be undertaken by women living with HIV (18-20).

Regarding medical aid schemes, our study revealed a significant
association between medical aid schemes and older adults having
HIV and TB. The likelihood of an older person having HIV and TB
and no medical insurance was higher, according to our research.
Our study findings revealed that older adults with HIV and TB
without medical aid coverage had no business activities, were from
the poorest households, and residing in rural provinces. Studies
have shown that wealthier older adults are more likely to afford and
opt for medical aid premiums and access private health facilities
where they can have quality healthcare provided to them for their
HIV and TB status (11, 17). In most sub-Saharan African countries,
such as in South Africa, medical aid coverage usually applies to
private health facilities, while public health facilities usually treat
those without medical aid (37, 43). Thus, a medical aid scheme gives
people with HIV and TB access to appropriate HIV medical care,
particularly HIV treatment called antiretroviral therapy (ART),
which helps older adults with HIV and TB to stay healthy and
prevent transmitting HIV and TB to others (8, 23). However, other
studies reported decreased odds of older persons without HIV and
TB infections enrolling in medical aid schemes (28, 42). This may
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explain why we found that older adults with HIV and TB illnesses
and no business activities were more likely to be covered by the
medical aid scheme compared to those with business activities and
having reported HIV and TB in our multi-level regression Model
IV, which was a multi-level regression analysis. Thus, several
authors have shown that older adults with HIV and TB illnesses
who own medical aids can illustrate the positive impact of health
advocacy efforts for an aging population to raise the general
population’s knowledge of the importance of consistently having
easy utilization of health care facilities and medical care (56, 57).

Government and civil organizations should make sure that older
people are not only seen as important resources who significantly
contribute to the economy, but also as dependents who require
substantial care and assistance (58). Political will and commitment are
vital in ensuring that the basic principle of the 2030 Agenda of leaving
no one behind fully includes older adults (28, 59). These commitments
include waivers from paying annual payments and free health plans
incorporated into health insurance programs. Such interventions can
make the lives of older persons more valuable in society in general, as
well as in their grassroots communities.

What is the way forward? The need to
escalate the scientific and political
attention to aging and health

The rapid growth of aging population and the relatively slow control
of the concomitant HIV and TB epidemics among older adults living
with HIV are two of the most significant challenges facing South Africa
in the post-apartheid era. Similarly, HIV is still persistently spreading,
and TB has been deemed a national emergency, which is made worse by
increased drug resistance and co-infection with HIV. However, prior to
recent times, the South African government’s approach to these health
conditions, including among the older population, has been marked by
denial, lack of political will, and poor implementation of policies and
programs. To properly tackle the HIV and TB burden among older
adults in South Africa, there is a dire necessity to escalate scientific and
political attention to the health problems associated with aging and
health conditions, especially among older adults living with HIV and TB
diseases. We look at these two specific levels below:

Scientific attention

o Why is studying aging and older adults from Sociological and
Demographical perspectives important? Of course, biological
and psychological factors affect this process of aging over the life
course. However, a sociological and demographical perspective
significantly contributes to our understanding of aging by
clarifying how social, economic, and political forces shape the
aging experience in our contemporary societies.

o Understanding the information and tackling misinformation and
disinformation about the aging population and health is part of
policy development and implementation. Continued research,
key policy modifications and research investment collaborations
could significantly increase health outcomes for older persons
with HIV and TB by increasing support and treatment
accessibility for older adults.

« Gerontological research is key in understanding how different
older age cohorts experience HIV and TB and other comorbidities,
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yet there is a missing link. In South Africa, South African medical
professionals are insufficiently to deliver medical services to older
adults and poorly equipped, as most specialist in gerontology are
mostly found working in academic communities. Also, medical
training institutes have yet to introduce sub-specialist with
sub-specialization in gerontology that conjointly offer aged care
and HIV and TB, and dearth of skilled consultants on
communicable illnesses in the field of gerontological medical
specialty, presenting difficulty to the medical system in the future.
So primary care practitioners will probably be treating older
people with HIV and TB, as they currently do. Thus, treating and
caring for older adults with HIV and TB is difficult and
multifaceted. Therefore, gerontological research institutes/
departments should be built, and gerontological courses should
be included in the university curriculum for medical practitioners
to find the missing link and space for its contents.

Political attention
« South Africa has adopted a comprehensive policy and overall
legislation for aged people, adapted for domestic use from the
United Nations The
South African legislature looks forward to fostering aging

Principles for aging population.
personalities and attending to their issues and challenges.
However, this government initiative must back a multifaceted
plan that implements the social determinants of HIV and TB
among older adults in South Africa, as well as socioeconomic
concerns that affect this high-risk population.

o In African nations, including South Africa, the health care
infrastructures are ill-equipped to handle the distinctive medical
therapies and health needs of those who are older adult living
with HIV and TB presently. The long-term health effects of ART
use and several concurrent medical conditions in older adults
with HIV and TB are still being discovered. There should
be political will and commitment from the government to
increase sensitization to support the awareness of the aging
population and their health.

o Medical training of health care providers in meeting the needs of

older adults is very important, and social marketing campaigns

and relevant government stakeholders should confront the
stigmatization of older adults with HIV and TB.

Importantly, as society ages, greater demands for housing and

infrastructures to meet the evolving demands of older persons
should be included in the policy driven initiatives for the older
persons. In order to improve the housing and amenities available
for people in older years, governments should design a strategic
approach in meeting the housing needs of an aging population.

Strengths and limitations of the study

This study’s main strength is its use of nationally representative
data to evaluate contextual and individual-level characteristics related
to older persons living with HIV and TB in South Africa. Advanced
statistical models that consider clusters in the sample were also used
in the study. We also used the present version of the GHS of
South Africa. This ensures that our findings reflect the recent
representativeness of the situations of the older population with HIV
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and TB. Furthermore, the survey data collection utilized in this study
have highlighted high-standard methodological techniques, as well as
highly trained research assistants, thereby ensuring the high-quality
data collected and utilized. Besides, we used higher-order statistics
such as multi-level binary logistic regression, in order to conduct our
research. This ensured a thorough review of the data and took validity
concerns into account.

Considering that it has some limitations, the study design was
cross-sectional and, therefore, causal interpretation cannot be deduced.
For instance, it is significant to consider that the cross-sectional design
selected for collecting the GHS data restricts the chance to draw any
causal inferences about the associations between the variables under
investigation. Also, methodological weaknesses can partly explain some
of the variations found in the findings of the prevalence of HIV and TB
among older adults across the provinces in South Africa. Further, given
that older persons with HIV and TB reports retrospectively, the study
may be impeded by recall bias, a problem that frequently plagues the
GHS. Thus, data are often probe by asking further questions in order to
reduce potential bias, as follow-up questions are often asked for instance,
‘have you had/has TB’ and the participant said yes, then a follow up
question on ‘are you using medications’ and if the person said yes,
‘which of the medications are you using, and the participants will tell
them. Therefore, a probing question is often used in regard to potential
bias during data collection. Most importantly, the 2019 GHS surveys
covered respondents who reported HIV/AIDS and TB separately, but
HIV/TB co-infection were not included in the 2019 GHS datasets as at
the time of carrying out this study research. However, there are clinical
datasets on HIV/TB co-infection outside the 2019 GHS surveys, which
are not made available owing to ethical practices and national policy/
laws (South Africa’s HIV and AIDS policy and legislation). Thus, the
statistical information on the prevalence on HIV/AIDS and TB
co-infection in older adults was not included in this study, hence it is
outside the scope of this study.

Conclusion

Despite the fact that South Africa is currently going through a
rapid demographic change, the nation is ill-equipped to deal with
the issues pertaining to wellbeing circumstances and healthcare
systems associated with older adults having been diagnosed with
HIV and TB. It is imperative for all stakeholders to be proactive in
responding to the demographic shift and seize the possibility to
study aging and its difficulties from the perspective of worldwide
aging population. As South Africa moves toward achieving the SDG
3 targets of ensuring healthy lives and promoting well-being for all
ages, including older adults, it is vital to incorporate interventions
that will address the needs of an aging population. Therefore, given
the exclusive settings, the South African government should go into
unique resolutions based on the country’s conditions and encourage
everyone in society to contribute to active, healthy, and productive
aging. The integration of medical and care systems needs to
be enhanced. Promoting the geriatric care system could
be established by encouraging all cooperation between medical and
geriatric care institutions. To enable older adults to maximize their
potential and values, the government and civil societies must create
age-friendly infrastructures and repair existing homes and
amenities to make them suitable for older persons to occupy.
Additionally, reinforcing the top-level planning and creating a
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pattern of government-led multi-sectoral cooperation with the
social contribution of older adults in providing welfare schemes to
carter for this high-risk population.

Data availability statement

The datasets presented in this study can be found in online
repositories. The names of the repository/repositories and accession
number(s) can be found in the article/supplementary material.

Ethics statement

The protocol was approved by the Ethics Committee of the
University of Cape Town and Statistics South Africa of the GHS
Programme/project (Reference ID: zaf-statssa-ghs-2019-v1).
Procedures and questionnaires for the standard General
Household Survey (GHS) have been reviewed and approved by
the 2019 General Household Survey (ghs-2019-person-1.0-
statall) Institutional Review Board (IRB). All human subjects
gave their written informed consent for inclusion before
participating in the study. Also, the study was conducted in
accordance with the Declaration of Helsinki, as well as with the
relevant ethical guidelines and regulations. We obtained approval
to use the 2019 GHS datasets from the GHS website (https://doi.
org/10.25828/vtvj-pv21).

Author contributions

MEA: Conceptualization, Project administration, Data curation,
Formal analysis, Software and Writing - original draft. MEA and
GNO: Investigation and Methodology. MEA and GNO: Resources and
Validation. MEA and GNO: Supervision and Visualization. MEA and

References

1. Suzman R, Beard JR, Boerma T, Chatterji S. Health in an ageing world - what do
we know? Lancet. (2015) 385:484-6. doi: 10.1016/S0140-6736(14)61597-X

2. Statistics South Africa. Mid-year population estimates. Pretoria: Statistics
South Africa. (2021). 10-15.

3. Statistics South Africa. Mid-year population estimates. Pretoria: Statistics
South Africa. (2021). 9-12.

4. Mabaso M, Makola L, Naidoo I, Mlangeni LL, Jooste S, Simbayi L. HIV prevalence
in South Africa through gender and racial lenses: results from the 2012 population-
based national household survey. Int J Equity Health. (2019) 18:167. doi: 10.1186/
512939-019-1055-6

5. Mzembe T, Lessells R, Karat AS, Randera-Rees S, Edwards A, Khan P, et al. Prevalence
and risk factors for Mycobacterium tuberculosis infection among adolescents in rural
South Africa. Open Forum Infect Dis. (2021) 8:0faa520. doi: 10.1093/ofid/ofaa520

6. South Africa National Department of Health (SANDoH). Let our actions count:
South Africa’s National Strategic Plan for HIV, TB and STIs 2017-2022. Pretoria: South
Africa National Department of Health (2017).

7. Abdool Karim SS, Churchyard GJ, Karim QA, Lawn SD. HIV infection and
tuberculosis in South Africa: an urgent need to escalate the public health response.
Lancet. (2009) 374:921-33. doi: 10.1016/S0140-6736(09)60916-8

8. Butler I, MacLeod W, Majuba PP, Tipping B. Human immunodeficiency virus
infection and older adults: A retrospective single-site cohort study from
Johannesburg, South Africa. S Afr J] HIV Med. (2018) 19:a838. doi: 10.4102/
sajhivmed.v19i1.838

9. World Health Organization (WHO). (2022). Global tuberculosis report 2021:
Supplementary material. Geneva: World Health Organization, 2022. Licence: CC BY-

Frontiers in Public Health

10.3389/fpubh.2024.1245553

GNO: Writing-review & editing. ESI: Postdoc advisor. All authors
contributed to the article and approved the submitted version.

Acknowledgments

We are grateful to the General Household Survey (GHS) project
for making the dataset available. We are grateful to the Max Planck
Institute for Demographic Research in Germany, the Department of
Population Studies of Makerere University in Uganda, the Federal
Institute for Population Research in Germany, the Volkswagen
Foundation’s Program “Knowledge for Tomorrow”, and the Faculty of
Spatial Sciences at the University of Groningen in the Netherlands for
organizing Workshop "Ageing and Health of Older Persons in
sub-Saharan Africa" February 20-22, 2023 at Entebbe, Uganda. We
also extend our gratitude to Mrs Helen Thomas for editing this
manuscript and GNO for his incessant role he played in the APC
fees payment.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or claim
that may be made by its manufacturer, is not guaranteed or endorsed
by the publisher.

NC-SA 3.0 IGO. Available at: https://apps.who.int/iris/bitstream/hand
1e/10665/360605/9789240046856-eng.pdf (Accessed February 8, 2022)

10.Kubjane M, Osman M, Boulle A, Johnson LE. The impact of HIV and
tuberculosis interventions on south African adult tuberculosis trends, 1990-2019: a
mathematical modelling analysis. Int J Infect Dis. (2022) 122:811-9. doi: 10.1016/j.
ijid.2022.07.047

11. Gémez-Olivé FX, Houle B, Rosenberg M, Kabudula C, Mojola S, Rohr JK, et al.
Brief report: HIV incidence among older adults in a rural south African setting:
2010-2015. J Acquired Immune Deficiency Syndrome. (2020) 85:18-22. doi: 10.1097/
QAIL.0000000000002404

12. South African National Department of Health TB Programme (SANDoHTBP).
(2018). The first national TB prevalence survey South Africa 2018. Short Report.
South African National Department of Health TB Programme. Available at: https://
www.knowledgehub.org.za/system/files/elibdownloads/202102/A4_SA_TPS%20
Short%20Report_10June20_Final_highres.pdf (Accessed February 9, 2023)

13. Van De Water BJ, Fulcher I, Cilliers S, Meyer N, Wilson M, Young C, et al.
Association of HIV infection and antiretroviral therapy with the occurrence of an
unfavorable TB treatment outcome in a rural district hospital in eastern cape,
South Africa: A retrospective cohort study. PLoS One. (2022) 17:€0266082. doi: 10.1371/
journal.pone.0266082

14. Hontelez JA, Lurie MN, Newell ML, Bakker R, Tanser F, Birnighausen T, et al.
Ageing with HIV in South Africa. AIDS. (2011) 25:1665-7. doi: 10.1097/
QAD.0b013e32834982¢a

15. Simbayi LC, Zuma K, Zungu N, Moyo S, Marinda E, Jooste S, et al. South African
national HIV prevalence, incidence, behaviour and communication survey, 2017. Cape
Town: HSRC Press (2019).

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1245553
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.25828/vtvj-pv21
https://doi.org/10.25828/vtvj-pv21
https://doi.org/10.1016/S0140-6736(14)61597-X
https://doi.org/10.1186/s12939-019-1055-6
https://doi.org/10.1186/s12939-019-1055-6
https://doi.org/10.1093/ofid/ofaa520
https://doi.org/10.1016/S0140-6736(09)60916-8
https://doi.org/10.4102/sajhivmed.v19i1.838
https://doi.org/10.4102/sajhivmed.v19i1.838
https://apps.who.int/iris/bitstream/handle/10665/360605/9789240046856-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/360605/9789240046856-eng.pdf
https://doi.org/10.1016/j.ijid.2022.07.047
https://doi.org/10.1016/j.ijid.2022.07.047
https://doi.org/10.1097/QAI.0000000000002404
https://doi.org/10.1097/QAI.0000000000002404
https://www.knowledgehub.org.za/system/files/elibdownloads/202102/A4_SA_TPS%20Short%20Report_10June20_Final_highres.pdf
https://www.knowledgehub.org.za/system/files/elibdownloads/202102/A4_SA_TPS%20Short%20Report_10June20_Final_highres.pdf
https://www.knowledgehub.org.za/system/files/elibdownloads/202102/A4_SA_TPS%20Short%20Report_10June20_Final_highres.pdf
https://doi.org/10.1371/journal.pone.0266082
https://doi.org/10.1371/journal.pone.0266082
https://doi.org/10.1097/QAD.0b013e32834982ea
https://doi.org/10.1097/QAD.0b013e32834982ea

Akokuwebe et al.

16. Stelzle D, Tanaka LE, Lee KK, Khalil AI, Baussano I, Shah ASV, et al. Estimates of
the global burden of cervical cancer associated with HIV. Lancet Glob Health. (2021)
9:e161-9. doi: 10.1016/S2214-109X(20)30459-9

17. Maharaj SS. HIV and TB co-infection: A double ethical challenge in south African
public hospitals. Ethics Med Public Health. (2022) 22:100760. doi: 10.1016/j.
jemep.2022.100760

18. Akokuwebe ME, Idemudia ES. Prevalence, incidence and perceived predisposition
to kidney disease among Nigerian population resident in Lagos state Nigeria: A
community-based cross-sectional study. Afr J Biomed Res. (2022) 25:323-32. doi:
10.4314/ajbr.v25i3.7

19. Akokuwebe ME, Idemudia ES. Prevalence and knowledge of kidney disease risk
factors among Nigerians resident in Lagos state Metropolitan District, south West
Nigeria. Ann Afr Med. (2023) 22:18-32. doi: 10.4103/aam.aam_223_21

20. Akokuwebe ME, Idemudia ES. Factors associated with choice of home birth as
place of delivery among women of reproductive age in South Africa. Afr ] Reprod Health.
(2023) 27:22-40. doi: 10.29063/ajrh2023/v27i1.3

21.Fowkes FJI, Draper BL, Hellard M, Stoove M. Achieving development goals
for HIV, tuberculosis and malaria in sub-Saharan Africa through integrated
antenatal care: barriers and challenges. BMC Med. (2016) 14:202. doi: 10.1186/
512916-016-0753-9

22. Bekker LG, Alleyne G, Baral S, Cepeda J, Daskalakis D, Dowdy D, et al. Advancing
global health and strengthening the HIV response in the era of the sustainable
development goals: the international AIDS society-lancet commission. Lancet. (2018)
392:312-58. doi: 10.1016/S0140-6736(18)31070-5

23. Satyanarayana S, Thekkur P, Kumar AMV, Lin Y, Dlodlo RA, Khogali M, et al. An
opportunity to end TB: using the sustainable development goals for action on socio-
economic determinants of TB in high burden countries in WHO South-East Asia and the
Western Pacific regions. Trop Med Infect Dis. (2020) 5:101. doi: 10.3390/tropicalmed5020101

24. World Health Organization (WHO). World report on ageing and health. Geneva:
WHO (2015).

25. Geldenhuys D. (1998). The foreign relations of South Africa’s provinces. The south
African Institute of International Affairs (SAIIA): Johannesburg. Pp. 7-32.

26. Sutherland C, Scott D, Nel E, Nel A. Conceptualizing ‘the urban’ through the lens
of Durban. South Africa Urban Forum. (2018) 29:333-50. doi: 10.1007/
s12132-018-9353-4

27. Statistics South Africa (Statistics SA). Mid-2022 population estimates for
South Africa. Statistical release P0302. Statistics South Africa. Pretoria: Statistics
South Africa (2022). 50 p.

28. Hlongwane N, Madiba S. Navigating life with HIV as an older adult in south
African communities: a phenomenological study. Int ] Environ Res Public Health. (2020)
17:5797. doi: 10.3390/ijerph17165797

29. United Nations (UN). World population ageing 2019: Highlights (ST/ESA/
SER.A/430). Department of Economic and Social Affairs, population division. New York:
The United Nations (2019).

30. Statistics South Africa (Statistics SA). General Household Survey (GHS). Pretoria:
Statistics SA (2019).

31. Tollman SM, Norris SA, Berkman LE Commentary: the value of life course
epidemiology in low-and middle-income countries: an ageing perspective. Int J
Epidemiol. (2016) 45:997-9. doi: 10.1093/ije/dyw109

32. Cuschieri S. The STROBE guidelines. Saudi ] Anaesth. (2019) 13:531-4. doi:
10.4103/sja.SJA_543_18

33.Yang Q, Han J, Shen ], Peng X, Zhou L, Yin X. Diagnosis and treatment of
tuberculosis in adults with HIV. Medicine. (2022) 101:¢30405. doi: 10.1097/
MD.0000000000030405

34. Hyle EP, Naidoo K, Su AE, El-Sadr WM, Freedberg KA. HIV, tuberculosis, and
non-communicable diseases: what is known about the costs, effects, and cost-
effectiveness of integrated care? ] Acquir Immune Defic Syndr (1999), 2014; 67:S87.

35. Larsen K, Merlo J. Appropriate assessment of Neighborhood effects on individual
health: integrating random and fixed effects in multilevel logistic regression. Am J
Epidemiol. (2004) 161:81-8. doi: 10.1093/aje/kwi017

36. Edgar K, Roberts I, Sharples L. Including random Centre effects in design, analysis
and presentation of multi-Centre trials. Trials. (2021) 22:357. doi: 10.1186/
s13063-021-05266-w

37. General Household Survey (GHS). Statistics South Africa general household survey
(GHS). [dataset]. Version 1. Pretoria: Statistics SA [producer]. Cape Town: DataFirst
[distributor] (2019).

38. Chang AY, Gomez-Olivé FX, Payne C, Rohr JK, Manne-Goehler ], Wade AN, et al.
Chronic multimorbidity among older adults in rural South Africa. BMJ Glob Health.
(2019) 4:001386. doi: 10.1136/bmjgh-2018-001386

Frontiers in Public Health

15

10.3389/fpubh.2024.1245553

39. Moyo S, Ismail F, Van der Walt M, Ismail N, Mkhondo N, Dlamini S, et al.
Prevalence of bacteriologically-confirmed pulmonary tuberculosis in South Africa,
2017-19: a multistage, cluster-based, cross-sectional survey. Lancet Infect Dis. (2022)
22:1172-80. doi: 10.1016/S1473-3099(22)00149-9

40. Roomaney RA, van Wyk B, Pillay-van WV. Aging with HIV: increased risk of HIV
comorbidities in older adults. Int ] Environ Res Public Health. (2022) 19:2359. doi:
10.3390/ijerph19042359

41. Okyere ], Ayebeng C, Owusu BA, Dickson KS. Prevalence and factors associated
with hypertension among older people living with HIV in South Africa. BMC Public
Health. (2022) 22:1684. doi: 10.1186/512889-022-14091-y

42. Gillot M, Gant Z, Xiaohong Hu MS, Johnson AS. Linkage to HIV medical care and
social determinants of health among adults with diagnosed HIV infection in 41 states
and the District of Columbia, 2017. Public Health Rep. (2021) 137:888-900. doi:
10.1177/00333549211029971

43. Bhebhe L, Moyo S, Gaseitsiwe S, Pretorius-Holme M, Yankinda EK, Manyake K,
et al. Epidemiological and viral characteristics of undiagnosed HIV infections in
Botswana. BMC Infect Dis. (2022) 22:710. doi: 10.1186/s12879-022-07698-4

44. Rodriguez-Sanchez B, Peta-Longobardo LM, Olivia-Moreno J. The employment
situation of people living with HIV: a closer look at the effects of the 2008 economic
crisis. Eur ] Health Econ. (2022) 23:485-97. doi: 10.1007/s10198-021-01372-3

45. Rabe M, Lion-Cachet HC, Eyassu MA. Characteristics and outcomes of older
people on antiretroviral therapy in Tlokwe clinics, South Africa. S Afr ] HIV Med. (2020)
21:a1066. doi: 10.4102/sajhivmed.v21i1.1066

46. Kim AA, Parekh BS, Umuro M, Galgalo T, Bunnell R, Makokha E, et al. 2007 KAIS
study group. Identifying risk factors for recent HIV infection in Kenya using a recent
infection testing algorithm: results from a nationally representative population-based
survey. PLoS One 2016; 11:e0155498. doi: 10.1371/journal.pone.0155498

47. Swarts L, Lahri S, Van Hoving DJ. The burden of HIV and tuberculosis on the
resuscitation area of an urban district-level hospital in Cape Town. African ] Emerg Med.
(2021) 11:165-70. doi: 10.1016/j.afjem.2020.09.016

48. Chimbindi NZ, Barnighausen T, Newell M-L. An integrated approach to
improving the availability and utilisation of tuberculosis healthcare in rural South Africa.
S Afr Med J. (2013) 103:237-40. doi: 10.7196/SAM]J.6423

49. Corbett EL, Marston B, Churchyard GJ, DeKock KM. Tuberculosis in sub-Saharan
Africa: opportunities, challenges and change in the era of antiretroviral treatment.
Lancet. (2006) 367:926-37. doi: 10.1016/S0140-6736(06)68383-9

50. Lawn SD, Bekker L, Middelkoop K, Myer L, Wood R. Impact of HIV infection
on the epidemiology of tuberculosis in a peri-Urban Community in South Africa: the
need for age-specific interventions. Clin Infect Dis. (2006) 42:1040-7. doi:
10.1086/501018

51. Karstaedt AS, Bolhaar M. Tuberculosis in older adults in Soweto, South Africa. Int
J Tuberc Lung Dis. (2014) 18:1220-2. doi: 10.5588/ijtld.14.0210

52.Harries AD, Schwoebel V, Monedero-Recuero I, Aung TK, Chadha S, Chiang
C-Y, et al. Challenges and opportunities to prevent tuberculosis in people living
with HIV in low-income countries. Int ] Tuberc Lung Dis. (2019) 23:241-51. doi:
10.5588/ijt1d.18.0207

53. Adane A, Damena M, Weldegebreal F, Mohammed H. Prevalence and associated
factors of tuberculosis among adult household contacts of smear positive pulmonary
tuberculosis patients treated in public health facilities of Haramaya District, Oromia
region, eastern Ethiopia. Tuberculosis Res Treatment. (2020) 2020:1-7. doi:
10.1155/2020/6738532

54. Conan N, Simons E, Ohler L, Mbatha M, Cutsem GV, Huerga H. Prevalence of TB
and health-seeking behaviour. Int J Tuberc Lung Dis. (2022) 26:463-5. doi: 10.5588/
§jtld.22.0001

55. Berkowitz N, Okorie A, Goliath R, Levitt N, Wilkinson RJ, Oni T. The prevalence
and determinants of active tuberculosis among diabetes patients in Cape Town,
South Africa, a high HIV/TB burden setting. Diabetes Res Clin Pract. (2018) 138:16-25.
doi: 10.1016/j.diabres.2018.01.018

56. Mahtab S, Coetzee D. Influence of HIV and other risk factors on tuberculosis. S
Afr Med J. (2017) 107:428-34. doi: 10.7196/SAM]J.2017.v107i5.11271

57. Wood R, Liang H, Wu H, Middelkoop K, Oni T, Rangaka M, et al. Changing
prevalence of TB infection with increasing age in high TB burden townships in
South Africa. Int ] Tuberculosis Lung Dis. (2010) 14:406-12.

58. Akokuwebe ME, Likoko S, Osuafor GN, Idemudia ES. Determinants of life satisfaction
among migrants in South Africa: an analysis of the GCRO’s quality of life survey (2009-2021).
BMC Public Health. (2023) 23:2030. doi: 10.1186/s12889-023-16868-1

59. Akokuwebe ME, Idemudia ES, Ugwu LE. Universal health coverage and the 2030
SDG targets: interventions to prevent and combat drug/substance use, abuse and
addiction amidst the COVID-19 pandemic. Afr ] Biomed Res. (2023) 26:305-17. doi:
10.4314/ajbr.v26i3.2

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1245553
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/S2214-109X(20)30459-9
https://doi.org/10.1016/j.jemep.2022.100760
https://doi.org/10.1016/j.jemep.2022.100760
https://doi.org/10.4314/ajbr.v25i3.7
https://doi.org/10.4103/aam.aam_223_21
https://doi.org/10.29063/ajrh2023/v27i1.3
https://doi.org/10.1186/s12916-016-0753-9
https://doi.org/10.1186/s12916-016-0753-9
https://doi.org/10.1016/S0140-6736(18)31070-5
https://doi.org/10.3390/tropicalmed5020101
https://doi.org/10.1007/s12132-018-9353-4
https://doi.org/10.1007/s12132-018-9353-4
https://doi.org/10.3390/ijerph17165797
https://doi.org/10.1093/ije/dyw109
https://doi.org/10.4103/sja.SJA_543_18
https://doi.org/10.1097/MD.0000000000030405
https://doi.org/10.1097/MD.0000000000030405
https://doi.org/10.1093/aje/kwi017
https://doi.org/10.1186/s13063-021-05266-w
https://doi.org/10.1186/s13063-021-05266-w
https://doi.org/10.1136/bmjgh-2018-001386
https://doi.org/10.1016/S1473-3099(22)00149-9
https://doi.org/10.3390/ijerph19042359
https://doi.org/10.1186/s12889-022-14091-y
https://doi.org/10.1177/00333549211029971
https://doi.org/10.1186/s12879-022-07698-4
https://doi.org/10.1007/s10198-021-01372-3
https://doi.org/10.4102/sajhivmed.v21i1.1066
https://doi.org/10.1371/journal.pone.0155498
https://doi.org/10.1016/j.afjem.2020.09.016
https://doi.org/10.7196/SAMJ.6423
https://doi.org/10.1016/S0140-6736(06)68383-9
https://doi.org/10.1086/501018
https://doi.org/10.5588/ijtld.14.0210
https://doi.org/10.5588/ijtld.18.0207
https://doi.org/10.1155/2020/6738532
https://doi.org/10.5588/ijtld.22.0001
https://doi.org/10.5588/ijtld.22.0001
https://doi.org/10.1016/j.diabres.2018.01.018
https://doi.org/10.7196/SAMJ.2017.v107i5.11271
https://doi.org/10.1186/s12889-023-16868-1
https://doi.org/10.4314/ajbr.v26i3.2

	Prevalence and association of HIV and tuberculosis status in older adults in South Africa: an urgent need to escalate the scientific and political attention to aging and health
	Introduction
	Materials and methods
	Study setting and population characteristics
	Data source and sampling procedures
	Data weighting
	Definition of variables
	Outcome variable
	Independent variables
	Statistical analyses
	Ethical approval

	Results
	Socio-demographic characteristics of older adults with HIV and TB in South Africa
	Prevalence of HIV by age among older adults aged 50–75+ in South Africa
	Prevalence of TB by age among older adults aged 50–75+ in South Africa
	Prevalence of HIV by province among older adults aged 50–75+ in South Africa
	Prevalence of TB status by province among older adults aged 50–75+ in South Africa
	Factors associated with older adults with HIV and TB in South Africa
	Multilevel logistic regression of the individual and contextual factors associated with HIV and TB infections among older persons in South Africa

	Discussion
	What is the way forward? The need to escalate the scientific and political attention to aging and health
	Scientific attention
	Political attention
	Strengths and limitations of the study

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

