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Background Intergenerational family care, which was upended by the HIV ep-
idemic in sub-Saharan Africa (SSA), may return to a pre-HIV era arrangement 
as access to antiretroviral therapy (ART) expands and treated adults can once 
again provide support for older household members. Empirical research has 
demonstrated positive ‘spillover effects’ of ART uptake from treated adults to 
younger generations, yet much less is known about the nature and breadth of 
such effects to older generations. This study explores the role and lived expe-
riences among adults who take up ART and those of an older generation with 
whom they live.

Methods We conducted a qualitative study consisting of semi-structured in-
terviews (n = 46) embedded in the Agincourt Health and Demographic Sur-
veillance System (HDSS) in rural South Africa, between July and September 
2022. We purposefully sampled two respondent categories: (i) young or mid-
dle-aged adults on ART (aged 18–59 years old); and (ii) older adults (aged ≥60 
years old) who were affiliated with a young or middle-aged adult on ART. We 
used thematic content analysis to extract, code, and categorise relevant text by 
types of upward spillover effects from ART in younger adults to older adults. 
Quantitative data was extracted from the existing Agincourt HDSS database 
and matched to qualitative interview data based on Clinic link unique identi-
fiers of study participants.

Results Mean age was 41 years among young or middle-aged adults (n = 29) 
and 72 years among older adults (n = 17). Among younger adults, time on ART 
ranged from five months to more than 21 years. Both young or middle-aged 
adults on ART and older adults reported positive spillover effects for older 
adults across five main tiers: caregiving, financial support, physical and men-
tal health, living arrangements and household relationships, and stigma and 
reputation. Spillover challenges included financial costs and caregiving respon-
sibilities following ART initiation of young or middle-aged adults, although 
these additional caregiving responsibilities were generally not perceived as 
particularly burdensome.

Conclusions ART is likely to benefit older adults in South Africa whose fami-
lies are affected by HIV. This study identified a wide range of perceived spillover 
effects from ART in younger adults to older adults, including improvements 
to upward intergenerational support. These qualitative findings offer a guide 
to researchers, policymakers, and donors to capitalise on the broader societal 
effects of a large-scale health intervention to further support family structures 
and meet the needs of a growing older population.
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The older population in sub-Saharan Africa (SSA) is expected to triple by 2050, representing the fastest 
growth rate globally of those aged 60 years and older [1]. In South Africa specifically, the older population 
is expected to more than double from 5 million in 2020 to over 12 million in 2050. While in high-income 
settings, an aging population can often rely on governmental bodies to provide financial, social and health 
care system support, in low- and middle-income countries (LMICs), older people often rely on family mem-
bers, in particular their children, for care [2–4]. In SSA, intergenerational support is rooted in tradition-
al patterns of care for older people. A manifestation of familial support entails co-residence, wherein older 
family members are cared for by younger generations living within the same home [5]. In SSA, about 75% 
of older people live with a young or middle-aged adult (18–59 years old) [6], and just about 9.7% of older 
people live alone (compared to 27.8% of lone, older dwellers in high income countries such as in Europe 
[7]). Global initiatives, including the United Nations Decade of Healthy Ageing (2021–2030), highlight the 
importance of intact family structures for the provision of old-age support. One strategy to meet the needs 
of an aging population will entail strengthening the skills and acumen of the younger generation in their 
ability to take care of older family members [8–10].

Prior to the availability of antiretroviral therapy (ART), the HIV epidemic caused a rapid decline of health 
and premature mortality, particularly among young and middle-aged adults [11]. The HIV epidemic hol-
lowed out the middle generation in households leaving dependent household members without care [12–14]. 
AIDS-related deaths among adult children are associated with declining support for older people includ-
ing future old-age support [15,16] and led to drastic changes in household composition [17], including the 
creation of ‘missing generation’ or ‘skipped-generation’ households where older adults live with orphaned 
grandchildren [18]. These changes led to a large, additional caregiving burden for older adults who not only 
lost their anticipated old-age support from young and middle-aged household or family members, but also 
had to take on additional roles to replace missing young and middle-aged adults who had provided finan-
cially and physically for the household or family [19–25].

The rapid roll-out of ART coverage in SSA has the potential to mitigate and even reverse the adverse effects of 
the HIV epidemic for the older population. As of 2022, 81% of people living with HIV received ART in SSA 
[26]. ART is shown to restore health and prevent AIDS-related mortality among treated individuals [27–30] 
and has been shown to have indirect effects on their household and family members, what we term ‘spill-
over effects’ [31]. Findings from Thailand, for example, suggest that ART among younger adults may lead to 
considerable benefits for older adults such as their parents or grandparents (also known as ‘upward’ spill-
over effects from ART among the younger generation to the older generation). These include fewer caregiv-
ing responsibilities and a reduction in older persons’ HIV-related expenditures for their adult children [32]. 
However, relatively little is known about such possible upward spillover effects from ART in younger adults 
to older adults in SSA. In a recent systematic scoping review on intergenerational spillover effects [31], we 
identified only one study which explicitly considered spillover effects from the younger to the older gener-
ation. The identified study was a multi-country quantitative study, which found that increased ART cover-
age was associated with improvements in the living arrangements of older adults, including fewer missing 
generation households [6]. The current study is therefore, to our knowledge, among the first to fill this gap 
in the literature and the first to explore perceptions of the role of ART for older people who are affected by 
ART among their family or household members in SSA.

METHODS
Study setting

This qualitative study was embedded within an existing Health and Demographic Surveillance System 
(HDSS) site, part of the MRC/Wits Rural Public Health and Health Transitions Research Unit (MRC/Wits-Ag-
incourt Unit), located in Bushbuckridge, Mpumalanga Province in South Africa (Figures S1–S2 in the On-
line Supplementary Document). The Agincourt HDSS site encompasses a semi-arid rural area and is home 
to over 120 000 people living in 21 000 households and 31 villages as of 2023 [33]. The surveillance pop-
ulation has prospectively been followed for almost three decades including an annual census and a clin-
ic-based databank called ‘Clinic link’. Clinic link captures health information of each patient visiting a clinic 
within the surveillance area and then links them to the census of the HDSS resulting in a robust research 
infrastructure. This structure facilitates community-based research on the roll-out of ART and intergener-
ational processes [34,35]. Embedding the study in the HDSS area allowed us to link data from our qualita-
tive interviews with regularly collected socio-demographic data as well as clinical data on HIV outcomes.
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The Primary Health Care system in the area includes a total of six clinics and a health center [35]. All of 
these health facilities have HIV counselling, testing and treatment services. Widespread ART access at pub-
lic clinics began in early 2010s [36] and ART is now provided free of charge at all clinics, health centers, 
and district hospitals. To obtain ART, patients need to register at a clinic and then need to regularly pick 
up their treatment from that clinic in the future. In addition, the HDSS area is characterised by high levels 
of poverty and unemployment, leading to high rates of labor migration and reliance on remittances as an 
important source of income [33]. All individuals who are 60 years or older are eligible for a government so-
cial grant referred to as the ‘Older Person’s Grant’ (also called old-age pension grant), which provides up to 
about 2100 South African rand per month (about 110 US dollars) [37]. The South African Social Security 
Agency awards Older Person’s Grants based on a means test. Additional details on the Older Person’s Grant 
and means test are available in Text S1 in the Online Supplementary Document.

Study design

Our overarching aim was to gain a better understanding of potential upward spillover effects from ART in 
young or middle-aged adults to older adults. Our specific research question was ‘How does ART among 
young or middle-aged adults living with HIV affect their older household and family members (whether the 
older adult is also living with HIV or not) in rural South Africa?’. To address this question, we conducted an 
exploratory qualitative study to elicit the perceptions of young or middle-aged adults on ART and their old-
er household members. We conducted one-on-one semi-structured interviews between July and September 
2022 to gain an in-depth understanding of the respondents’ feelings and beliefs towards the research topic. 
Given the sensitivity of the topic, one-on-one in-depth interviews offered the advantage of obtaining great 
depth of understanding in the topic of interest in a private environment.

Study population

We purposively sampled two respondent categories to elicit the perceptions of multiple generations. These 
two categories included: (i) young or middle-aged adults (aged 18–59 years old) living with HIV and treat-
ed with ART who have an older household or family member (aged 60 years and older); and (ii) older adults 
(aged 60 years and older) who have a young or middle-aged household or family member living with HIV 
and who is treated with ART [38]. Young or middle-aged adults and older adults were paired in ‘dyads’ us-
ing a required existing relationship through co-residence within the same household or kinship (eg, adult 
child and their older parent). Our sample was made up of respondents who were living within the Agincourt 
HDSS area, allowing us to obtain demographic and clinical data on HIV status and treatment outcomes us-
ing the existing HDSS Clinic link data (Table 1, Table S1 in the Online Supplementary Document). Not all 
study participants belonged to a pair because of (i) the exclusion of respondents based on one of the study 
criteria listed above; (ii) missing consent of young or middle-aged respondent to interview the older adult; 
and (iii) the unavailability of the potential respondent during the study period. Respondents in each cate-
gory were purposively sampled by age and gender. Our sampling strategy used non-probability sampling 
and is therefore not representative of a broader population. The HIV status of older adults and the duration 
on ART among younger adults on ART were not inclusion criteria in this study.

Recruitment

First, we recruited participants at selected clinics located in the HDSS area (Figure S2 in the Online Sup-
plementary Document). Clinics were chosen based on the volume of total patients on ART in a given year 
and accessibility to the study team. With the help of clinic staff, we identified HIV patients of all adult ages 
(≥18 years old). Second, patients who were found to be eligible and who consented to participate in the study 
were asked to contact household or family members for permission to be approached by the study team at 
their houses leading to recruitment of respondents at the household. Our aim was to recruit pairs (dyads) 
of participants with one young or middle-aged respondent and one older respondent in each household 
or family. In total, we recruited 56 eligible respondents including 32 young or middle-aged adults and 24 
older adults. We further excluded five older adults who, despite the consent of the young or middle-aged 
adult, were not informed about the HIV status of their younger household or family member and two older 
respondents who withdrew their consent during the interview. We also excluded two younger respondents 
who were found to be mentally ill and one younger respondent who was found to be under the influence 
of alcohol during the interview. Our final sample for the analysis consisted of 46 respondents (29 young or 
middle-aged adults and 17 older adults) including 15 pairs of a younger adult and affiliated older adult. We 
sought at least about 45 interviews to be sufficient to inform the research question [39]. Recruitment and 
interviews were led by two locally trained female fieldworkers of the MRC/Wits-Agincourt Research Unit 
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with experience in qualitative research and who live in the HDSS area. We conducted a three-day training 
for fieldworkers, including important aspects of the study context and training in recruitment and qualita-
tive data collection methods.

Data sources

Qualitative data

Prior to the interviews, we obtained written informed consent from all participants. Interviews were con-
ducted either at a private place at the clinic or at home based on respondents’ preference. All participants 
were assigned with a study code to ensure confidentiality. Fieldworkers conducted one-to-one in-depth 
interviews in the local language Xitsonga, which typically lasted between 30 and 60 minutes. Semi-struc-
tured interview guides were designed in Xitsonga, separately for younger and older adults (Files S1–S2 in 

Table 1. Selected socio-demographic characteristics of study participants*

Subsample†
Young or middle-aged 

respondents‡ Old-age respondents§ Pooled sample

(n = 29) (n = 17) (n = 46)

Age in years, mean (range) 41 (18–57) 72 (60–85) 53 (18–85)

Gender

Female 14 (48%) 13 (76%) 27 (59%)

Male 15 (52%) 4 (24%) 19 (41%)

Educational attainment

None 1 (3%) 3 (18%) 4 (9%)

Primary 7 (24%) 4 (24%) 11 (24%)

Secondary 11 (38%) 0 (0%) 11 (24%)

Unknown 10 (34%) 10 (59%) 20 (43%)

Marital status

Single 14 (48%) 0 (0%) 14 (30%)

Married 8 (28%) 2 (12%) 10 (22%)

Divorced 5 (17%) 0 (0%) 5 (11%)

Widowed 2 (7%) 15 (88%) 17 (37%)

Household size

Number of household members, mean (range) 5.2 (1–12) 4.4 (1–14) 4.9 (1–14)

Unknown¶ 2 (7%) 5 (29%) 7 (15%)

Co-residence between generations‖
Yes 19 (66%) 12 (71%) 31 (67%)

No, same community 9 (31%) 5 (29%) 14 (30%)

No, different community 1 (3%) 0 (0%) 1 (2%)

Social security programmes

Child Support Grant 8 (28%) 0 (0%) 8 (17%)

Older Person’s Grant 0 (0%) 15 (88%) 15 (33%)

Social Relief of Distress grant 2 (7%) 1 (6%) 3 (7%)

Unemployment Insurance Fund 1 (3%) 0 (0%) 1 (2%)

Road Accident Fund 1 (3%) 0 (0%) 1 (2%)

None received 15 (52%) 1 (6%) 16 (35%)

Unknown 2 (7%) 0 (0%) 2 (4%)

Primary occupation

Domestic chores 16 (55%) 11 (65%) 27 (59%)

Agricultural and forestry labour 2 (7%) 0 (0%) 2 (4%)

Traditional healer (‘sangoma’) 1 (3%) 0 (0%) 1 (2%)

Construction, manufacturing, and transport 6 (21%) 0 (0%) 6 (13%)

Scholar 1 (3%) 0 (0%) 1 (2%)

Other 1 (3%) 2 (12%) 3 (7%)

None 2 (7%) 4 (24%) 6 (13%)

*See Table S1 in the Online Supplementary Document for selected HIV-related characteristics of all respondents.
†Percentages might not add up to 100 due to rounding.
‡Young or middle-aged was defined as ages 18–59 y old.
§Old-age was defined as ages 60 y or older.
¶The Agincourt HDSS database and interview transcripts yielded no data regarding number of household members for these 
participants.
‖Co-residence was defined as between a young or middle-aged adult and an older adult.
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the Online Supplementary Document). Interview guides covered respondents’ living arrangements, their 
experiences with HIV and AIDS, and how ART affected their living conditions. Respondents were prompt-
ed with open-ended questions and encouraged to provide elaborate responses. As a methodological inno-
vation, we designed a ‘Timeline of Support’ prior to the study to serve as a visual aid to respondents during 
the interviews (Files S3–S4 in the Online Supplementary Document). Both younger and older respondents 
were instructed to indicate on this timeline the intensity of support from younger adults to older household 
or family members provided at different times of the HIV and treatment status of younger adults (pre-HIV 
diagnosis, HIV diagnosis, start of ART and present). Throughout data collection, the interview guide was 
updated based on new information gained from the fieldworkers during briefings and debriefings before 
and after each interview. Systematic debriefings entailed goal-oriented discussion of data immediately after 
it was collected and allowed us to gain immediate insights, correct course, and disseminate emerging data 
more quickly within the study team, other researchers, and the local community [40]. Interviews were au-
dio-recorded, transcribed, and translated into English.

Quantitative data

The data team of the MRC/Wits-Agincourt Research Unit extracted relevant socio-demographic and clin-
ical information on study participants from the existing Agincourt HDSS database [35]. We extracted data 
on age, gender, marital status, education, primary occupation, household composition, co-residence, receipt 
of any governmental social grants (such as the Older Person’s Grant and Social Relief of Distress Grant), the 
presence of HIV-related symptoms and, if applicable, date of HIV diagnosis and start date of HIV treatment. 
Quantitative data were matched and harmonised with qualitative interview databased on Clinic link unique 
identifiers using a Research Electronic Data Capture (REDCap) study database [41].

Analysis

Transcripts of interviews were analysed using an inductive thematic analysis approach [42–44]. We defined 
thematic analysis as a ‘method for identifying, analysing and reporting patterns (themes) within data’ [44]. 
Thematic analysis aims to search for and identify common threads that extend across interviews. We de-
cided on thematic analysis over other potential methods as it offered considerable flexibility in analysing 
interview data and determining themes. Transcripts were read several times to familiarise with the data. 
Relevant text related to the research question was extracted, coded, and thematically grouped into identi-
fied themes. We verified whether the themes worked in relation to the coded extracts and entire data set. 
As overarching themes, we considered different pathways of how ART among young or middle-aged adults 
may affect older adults. Spillover effects were defined broadly as any change that ART among young or mid-
dle-aged individuals induces to the health, development, socioeconomic situation, well-being or living ar-
rangements of older household or family members [31]. We then summarised our qualitative findings by 
the types of spillover effect which were identified based on our analysis of transcripts. In the writing of this 
manuscript, we closely linked identified summaries of themes with quotes from participants to guarantee 
proximity of what was reported by participants during the interviews and the identified themes (‘to stay close 
to what respondents say’). We considered both positive and negative consequences of ART and changes over 
time. We sought to triangulate the perspectives of two generations to provide a more comprehensive picture 
of possible upward spillover effects of ART. We generally refrained from disaggregating our results across 
additional socio-demographic dimensions (such as the respondent’s gender or primary occupation) since 
these qualitative results were unlikely to reach saturation when using smaller subsamples [39]. Qualitative 
data was analysed by the first author under the guidance of all co-authors using QSR software NVivo 13.

Ethical clearance

We obtained ethical approval of the Institutional Review Boards of the University of Heidelberg in Germa-
ny (S-321/2018), the Human Research and Ethics Committee (Medical) from the University of the Witwa-
tersrand, Johannesburg (M190461) and the Human Research and Ethics Committee from the Mpumalanga 
Province in South Africa (MP-201908-005).

RESULTS
Descriptive results

In Table 1, we report selected socio-demographic characteristics of all study respondents. Among the 46 re-
spondents included in the analysis, the mean age among young or middle-aged adults was 41 years (range: 
18–57 years) and 72 years among older adults (range: 60–85 years). In the pooled sample, 27 respondents 
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were female (59%) and 19 were male (41%). In most cases, younger adults were the adult child (66%) to the 
index older adult, followed by grandchild (14%), spouse (10%), daughter-in-law (7%) or niece (3%). Most 
young or middle-aged respondents (66%) shared the same household with the index older adult, 31% lived 
in the same village and only one younger respondent (3%) had to travel to the neighbouring village to visit 
old-aged parents. 93% of the younger or middle-aged respondents had an occupation compared to 76% of 
the older age group. Except for two older women (>80 years old), all female respondents were still engaged 
in domestic chores and further activities such as the collection of water and firewood as well as farming. 
Additionally, one respondent was working as a traditional healer, one respondent was cooking meals in a 
school, and other respondents had small businesses (such as selling weaved mattresses or nuts). Only one 
male respondent had a working contract. Other male respondents were involved in domestic activities, 
self-employed, or pursued occasional jobs such as construction work, herding cattle, or car washing. As a 
result of a lack of regular financial income, many households depended on social security programs such 
as the Older Person’s Grant (88%) or Child Support Grant (28%).

In addition, in Table S1 in the Online Supplementary Document, we report selected HIV-related char-
acteristics. Among the total of 46 respondents, all 29 young or middle-aged respondents were living with 
HIV. In the older respondent group of 17 participants, 3 respondents were living with HIV and on ART 
themselves. Most younger respondents had tested for HIV because of sickness (48%). All younger respon-
dents were treated with ART, ranging from five months on ART to more than 21 years on ART. Two of the 
younger respondents had been on ART since early childhood. All respondents on ART reported to adhere 
to HIV treatment implying that they took medication regularly and did not miss any clinic appointments 
at the time of the interview. In addition to information on HIV testing, diagnosis, and treatment duration 
from clinics, we extracted relevant information about disclosure of HIV status to other individuals from our 
interview transcripts (Table S1 in the Online Supplementary Document). Although we did not explicitly 
ask about all individuals to whom HIV status was disclosed, we report whether HIV status was disclosed 
to at least one household or family member. All respondents in our study sample had disclosed their HIV 
status to at least one family member except for one younger respondent.

Young or middle-aged adults on ART and support for older adults over time

Intergenerational support from younger to older generations was considered a fundamental aspect of coex-
istence among household and family members, rooted in cultural expectations among both younger and 
older respondents.

Interviewer (I): Who will be taking care of you in the future?

Participant (P): (Name of son), because he is the youngest and as tradition demands that his brothers 
should move out to have their own households then the youngest should remain behind to take care of 
the family house. – Female older respondent (60 y)

Several older respondents emphasised the importance of receiving support from their young or middle-aged 
family members, such as this older woman:

P: … my daughter (name of daughter) is here for me. She even built a big bedroom for me here, so I 
am not worried about it. She is the one who took me in after she has seen that I am getting very old, 
and I am unable to do things for myself then she stepped up for me. – Female older respondent (85 y) 
with daughter (47 y)

Respondents described how these patterns of intergenerational support were threatened by an HIV diagno-
sis among younger adults. Among older respondents, some had experienced declining support from young-
er adults because of health declines induced by HIV. Reports of young or middle-aged children dying due 
to AIDS also emerged.

I: How much support did you receive from (name of son) at the time of his HIV diagnosis?

P: He was not supporting me.

I: What could be the reason?

P: It was because he was sick and not working and I was the one who was supporting him during those 
times. – Female older respondent (77 y) with son (50 y)

The initiation and consistent ART uptake among younger adults represented the premise to return to or re-
main in good health and thus sustain the living together between younger and older adults. In turn, good 
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health allowed young or middle-aged respondents on ART to continue to support their older family mem-
bers in various ways and to do the things that are expected within their community, regardless of their HIV 
infection.

P: What I have realized about this HIV infection is that when you adhere to HIV treatment you will 
be able to do everything you want to do and if you don’t adhere to it, you won’t make it to life. – Male 
middle-aged respondent (50 y) with mother (77 y)

P: I see good things from my son ever since he started ART, he is supporting me he does not give me prob-
lems and his well-being is very good. – Female older respondent (68 y) with son (37 y)

The perceived impact of ART to guarantee support for older adults differed among study respondents and 
depended on whether respondents had experienced disrupted intergenerational support structures due to 
HIV-related symptoms among younger family members. Among the 29 young and middle-aged respon-
dents, 22 (76%) reported to have never or only mildly experienced HIV-related symptoms (Table S1 in the 
Online Supplementary Document). An early HIV diagnosis and initiation on ART allowed these younger 
adults to remain in good health without major changes to their living conditions. As a result, these young-
er adults explained that neither HIV nor ART influenced the level of support they provided to older house-
hold or family members.

I: How has this (HIV) treatment affected your ability to support them (parents)?

P: The way I used to live, I still live that way and when they call me to come to them, as long as I am 
not doing anything, I rush to them to do whatever they ask me to do. – Female young adult (31 y) 
with father (63 y)

Similarly, older respondents did not attribute changes in intergenerational support structures to the HIV 
treatment of their related young or middle-aged adults.

P: I was receiving full support and was happy that my daughter in-law will have a life due to the HIV 
treatment. Being diagnosed at an early stage saves you from lot of things. There were no changes in her, 
she is still the same person who she was from the time she joined us to live with (before her HIV diag-
nosis). – Female older respondent (60 y) with daughter-in-law (35 y)

This was also reflected in the responses of participants to the ‘Timeline of Support’ interview tool. Respon-
dents indicated few noticeable changes to the intergenerational support provided between the time prior to 
HIV diagnosis, treatment start, and until the present. In contrast, however, younger adults who had fallen 
severely sick due to their HIV-infection (24% of young or middle-aged respondents in our study sample), 
experienced not only a decrease in their ability to support older family members but on the contrary were 
highly dependent on support from other family members (mostly from older parents such as their mothers).

I: How much did you support your mother at the time of your HIV diagnosis?

P: I was unable to support her; I couldn’t even give her a single support because I was very sick. Instead, she 
was the one who was giving me support. – Male middle-aged respondent (50 y) with mother (85 y)

Other respondents also indicated a larger amount of support provided to older adults prior to HIV diagno-
sis in younger adults. This was followed by a reduction in support during the time of sickness and initiation 
of treatment followed by an increase in support in the present. Respondents described how the duration of 
HIV treatment initiation and, more so, recovery determined the amount of support young or middle-aged 
individuals were able to provide to their older household and family members. For example, a middle-aged 
respondent who initiated ART only months ago, had not yet fully recovered from recent HIV-related illness, 
and was unable to return to work and provide support for older family members.

I: How much support are you giving to your parents today?

P: I cannot support them now because I am sick, but they are the ones that are supporting me.

I: How much did you support you parents in the past before your HIV diagnosis?

P: There is so much that I was providing for them because I was not sick at those times, I gave them 
full support.

I: How much did you support your parents at the time of your HIV diagnosis?

P: I was unable to support them, I was sick and not working.

I: How much did you support your parents at the time you started taking HIV treatment?
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P: Still I am unable to support them. I am still not that well and I have not yet gone back to work be-
cause my legs are in pains and being a car mechanic demands you to be standing most of the time. – 
Male middle-aged respondent (40 y) with father (68 y)

In the long run, however, intergenerational support structures returned to the pre-HIV period. A younger 
adult who had been on ART for many years following a period of severe sickness, reported supporting his 
older mother the way he used to prior to HIV infection.

I: How much support are you giving to your mother today?

P: Ever since I have been better, I am giving her full support I am doing everything possible to maintain 
her needs. – Male middle-aged respondent (50 y) with mother (85 y)

Respondents also reported on the role of ART in future old-age support, which was seen as a kind of life 
saver that ensured sustained support for their older family members.

P: I am adhering to HIV treatment so that I can live to support her (mother) till she dies, she needs me 
more than anything that’s why I stick to ART. – Female middle-aged respondent (57 y) with moth-
er (84 y)

Types of spillover effects from ART in younger adults to older adults

Both younger and older adults reported spillover effects across five main tiers: caregiving, financial trans-
fers, health outcomes, living arrangements, and stigma and reputation (Figure 1, Text S2 in the Online 
Supplementary Document). Respondents generally reported positive effects of ART for older household 
and family members. Improved health conditions, for example, allowed younger adults to generally pro-
vide more caregiving and financial support to older adults in contrast to the time of limited health prior to 
ART initiation. HIV-related caregiving tasks for older adults (such as for orphaned children in missing gen-
eration households) were also reduced once younger adults initiated ART and recovered from HIV-related 
symptoms. In addition, improved health conditions allowed older people to worry less about the health of 

Figure 1. Types of upward spillover effects from young or middle-aged adults (18–59 years old) on antiretroviral therapy to older adults 
(60 years and older), reported by respondents (n = 46). The left column summarises key findings for each type of spillover effect sup-
ported by exemplary quotes in the right column (P = Participant). Additional descriptions and supportive quotes are provided in Text 
S2 in the Online Supplementary Document.
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their treated adult relatives living with HIV. Moreover, ART was reported to prevent detrimental changes to 
family relationships and the reputation of older adults.

Besides the beneficial spillover effects, respondents also noted potential negative consequences for older 
adults. Those potential detrimental effects were mostly related to caregiving and financial transfers. Older 
adults, for example, took great effort in supporting ART initiation and adherence among younger adults, 
provided direct care in case of a gradual recovery from HIV-related symptoms, as well as financial and nu-
tritional support for younger adults who initiated ART. Starting treatment did not entirely remove caregiving 
tasks by older adults for younger adults but rather led to a shift from taking care of HIV-related symptoms 
to supporting the treatment and adherence of younger adults on ART, either directly (through reminding 
their adult children to take treatment) or indirectly (through buying groceries and preparing meals for their 
adult children). There were also financial costs to support transport to the HIV treatment clinic or to sup-
port the uptake of ART with nutritious food. Nevertheless, despite the financial and opportunity costs as-
sociated with ART, older respondents generally did not perceive these efforts as a burden in view of the 
live-saving benefits of ART.

DISCUSSION
Based on in-depth semi-structured interviews with young or middle-aged (18–59 years old) and older adults 
(60 years and older) residing in the Agincourt HDSS area in rural South Africa, we explored how ART among 
younger adults affected the well-being of older household and family members. While all younger adults 
were on ART (inclusion criteria), we elicited the perspectives of older adults regardless of their HIV status 
or whether they themselves were on treatment or not. This approach complements the traditional focus of 
‘modern medicine’ which emphasises the effects of the treatment on the treated individual but misses po-
tential ripple effects within the broader community (which we termed spillover effects) [31]. Employing a 
thematic analysis approach, we find that both respondent groups reported considerable and generally pos-
itive spillover effects of ART to older adults including effects on older adult’s support structures over time, 
caregiving and financial support, health and well-being, living arrangements and relationships, and rep-
utation in the community. Older adults considered that they largely benefited from the HIV treatment of 
younger adults in the household.

Consistent uptake of ART among the younger generation had the potential to further mitigate and help re-
verse the burden of the HIV-epidemic for older adults [32]. Indeed, the decline in intergenerational support 
for older people, which had been limited by HIV-related sickness among young or middle-aged individuals 
[15], was restored following the recovery of younger adults initiated on ART. Antiretroviral therapy allowed 
younger adults to care for older adults regardless of their HIV infection. Moreover, ART uptake and recovery 
among the younger generation meant a reduction in parental caregiving as older adults were relieved from 
an additional caregiving burden to sick younger adults living with HIV [45–47] and for orphaned children 
living in missing generation households (such as their grandchildren) [6,17,32,48]. Furthermore, ART meant 
a great relief. Older adults had endured much suffering caused by the HIV epidemic. Many had experienced 
AIDS-related deaths within the community or among their own family [12,14,49]. Antiretroviral therapy 
allowed older adults to worry less about the health of their treated young and middle-aged adults in their 
household and family as well as to experience less stigma by community members [32]. Older adults were 
also potentially more motivated to seek health care and adhere to their own treatment seeing their young-
er family members adhering to ART [50]. Antiretroviral therapy also had the potential to restore disrupt-
ed living arrangements and relationships within the family and household [51,52]. Lastly, the widespread 
availability of ART, including among their young and middle-aged family members, known to effectively 
control HIV, led to a perception change of older adults with respect to the mortality risk evaluation of HIV 
and AIDS [53].

Following major policy changes, such as the ART same-day initiation in 2017 in South Africa [54], the num-
ber of people living with HIV that experience HIV-related symptoms has declined [55]. In this study, most 
younger adults received their HIV diagnosis and HIV treatment prior to the onset of severe sickness. More-
over, many of them had never (45%) or only mildly (31%) experienced HIV-related symptoms. As a result, 
these younger adults did not report major changes to their health following ART and did not perceive ma-
jor consequences of ART for their living arrangements or their ability to provide support for older family 
members, apart from the effort required for treatment adherence. For these respondents, the primary ben-
efit of ART was that life could continue ‘as usual’ without dramatic interruptions and any perceived chang-
es would only be noticeable in the absence of or non-adherence to ART. These younger adults on ART were 
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normally more concerned about other issues than their HIV diagnoses, including other diseases (such as 
diabetes and hypertension), as well as the broader socio-economic conditions of the region (such as high 
unemployment and poverty) [53].

To our knowledge, only two other studies explicitly investigated upward spillover effects of ART, including 
in SSA [6] and Thailand [32]. The study from SSA, for example, involved nearly 300 000 older individuals 
(aged 60 years or older) across several countries and assessed the relationship between country-level ART 
coverage and changes in co-residence between working-age and older adults in SSA. The study found that 
the expansion of ART coverage in SSA was associated with a significant decrease in the number of older 
adults living alone without a younger or middle-aged adult in the same household [6]. An increase in ART 
coverage was also associated with more working-age adults in households with at least one older person 
and a reduction in the number of missing generation households. Our qualitative results may help explain 
some of these quantitative findings in the context of South Africa. The respondents in our study acknowl-
edged the life-saving impact of ART, particularly in light of AIDS-related deaths experienced by respon-
dents in their social environment. ART was perceived to influence the living arrangements of older adults, 
with various downstream implications.

Study limitations

This study has some limitations. First, our approach of taking the younger adult as the index case (the treat-
ment recipient) and exploring spillover effects on older adults (the recipient of spillover effects) assumes that 
changes to the health of younger adults may have consequences for older adults. However, the assumption 
that young or middle-aged individuals take the central role within families as the primary provider may not 
be applicable to all households. The depiction of people over the age of 60 years to be ‘dependent’ on support 
may not hold true in all cases. Second, the study setting has some distinct characteristics compared to oth-
er settings in SSA, such as the public welfare system and health care infrastructure. The availability of the 
South African Old Person’s Grant may alter intergenerational support structures. Additionally, the coverage 
of HIV treatment clinics in South Africa including in the study region might be higher compared to other 
rural areas in SSA where treatment adherence may be more challenging. South Africa is among the wealth-
iest countries in Africa and may be able to invest more in old-age pensions and health care infrastructure 
than other countries in SSA. The findings of this study may therefore not be generalisable to other demo-
graphic or socio-economic contexts. Third, support structures of older people are fundamentally changing 
in SSA [3,56]. Urbanisation, for example, resulted in many older people living alone, including in rural ar-
eas. A transformation of social values has changed the traditional pattern of younger adults to care for older 
household members [56]. Since our study purposively sampled younger and older adults who were living 
in the Agincourt HDSS area, we did not map effects of ART on intergenerational support structures in the 
context of family members who do not live closely to each other. Fourth, qualitative interviews may be par-
ticularly susceptible to social desirability bias [57]. Younger generations may be inclined to exaggerate the 
amount of support they provide to older family members in accordance with traditional expectations. In 
our qualitative interviews, for example, a working-age respondent claimed to provide significant support 
to his older mother, while the mother reported receiving no support and only seeing her son when he came 
for food or to spend time. Interviewing participant dyads (eg, mother and son), however, had the advantage 
of obtaining two perspectives on the same relationship making it possible to contextualise respondents’ an-
swers. We also conducted regular debriefing sessions [40] after each interview which provided additional 
opportunities to detect and further mitigate potential social desirability bias.

Implications for future research

A better understanding of the broader societal effects of health interventions is needed to capitalise on the 
positive spillover effects while mitigating potential detrimental spillover effects [31]. Building on the qual-
itative findings of this study, future research could, for example, quantify the level and extent of upward 
spillover effects of ART for older adults. These estimates can also inform cost-benefit analysis for HIV treat-
ment programmes. Since global initiatives are scaling down on investments in ART [58], additional em-
pirical evidence on the benefits of ART in treated individuals for household and family members can fur-
ther justify ongoing investments in HIV treatment programs in the region. Additionally, our findings can 
serve as a guide for future research on other large-scale health interventions (beyond ART). The reduction 
in morbidity and mortality and a shift in disease perception as two main sources of spillover effects to old-
er adults, which we identified in our study, may apply to other health interventions and for communicable 
and non-communicable diseases alike.
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CONCLUSIONS
In SSA, the world’s largest HIV treatment initiative is yielding considerable advantages, benefiting not only 
those individuals receiving treatment but also their household and family members. The uptake of ART 
may, in part, reverse the adverse societal effects of the HIV epidemic. These ripple effects of ART for house-
hold and family members are substantial and warrant further exploration, particularly among older gener-
ations, an area of research which has been largely underexplored so far. In this rural community in South 
Africa, the uptake of ART resulted in a wide range of perceived spillover effects for older adults, including 
improvements in caregiving and financial support for older adults, their health outcomes, living arrange-
ments, household relationships, as well as improvements in the reputation of older adults in the local com-
munity. Considering the growing aging population in SSA, a better understanding of the broader societal 
impact of ART appears crucial in addressing the living conditions and well-being of the older generations.
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