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Abstract

Introduction: South Africa’s progress towards the 95-95-95 goals has been significantly slower among adolescents living with
HIV (ALHIV), among whom antiretroviral therapy (ART) adherence, retention in care and viral suppression remain a concern.
After 2 years of living with COVID-19, it is important to examine the direct and indirect effects of the pandemic on healthcare
resources, access to HIV services and availability of support structures, to assess their impact on HIV care for ALHIV.
Discussion: The COVID-19 response in South Africa has shifted healthcare resources towards combatting COVID-19, affect-
ing the quality and availability of HIV services—especially for vulnerable populations, such as ALHIV. The healthcare system’s
response to COVID-19 has threatened to diminish fragile gains in engaging ALHIV with HIV services, especially as this group
relies on overburdened public health facilities for their HIV care. Reallocation of limited health resources utilized by ALHIV
disrupted healthcare workers’ capacity to form and maintain therapeutic relationships with ALHIV and monitor ALHIV for
ART-related side effects, treatment difficulties and mental health conditions, affecting their ability to retain ALHIV in HIV
care. Prevailing declines in HIV surveillance meant missed opportunities to identify and manage opportunistic infections and
HIV disease progression in adolescents. “Lockdown” restrictions have limited access to healthcare facilities and healthcare
workers for ALHIV by reducing clinic appointments and limiting individual movement. ALHIV have had restricted access to
social, psychological and educational support structures, including national feeding schemes. This limited access, coupled with
reduced opportunities for routine maternal and sexual and reproductive health services, may place adolescent girls at greater
risk of transactional sex, child marriages, unintended pregnancy and mother-to-child HIV transmission.

Conclusions: Adolescent HIV care in South Africa is often overlooked; however, ART adherence among ALHIV in South Africa
is particularly susceptible to the consequences of a world transformed by COVID-19. The current structures in place to sup-
port HIV testing, ART initiation and adherence have been reshaped by disruptions to health structures, new barriers to access
health services and the limited available education and psychosocial support systems. Reflecting on these limitations can drive
considerations for minimizing these barriers and retaining ALHIV in HIV care.
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1 | INTRODUCTION

Disrupted access to routine HIV centred healthcare is one
of the key challenges emerging during the COVID-19 pan-
demic globally [1], affecting millions of people living with
HIV (PLHIV), especially those within resource-constrained
communities and health systems. Adolescents living with HIV
(ALHIV) may experience the adverse effects of the pandemic
more acutely, given the complex socio-emotional, physical and
cognitive experiences they face during the second decade of
life [2, 3].

Adolescents in South Africa are disproportionately affected
by HIV [4-7], with lower achievement of the 95-95-95
HIV cascade [8]. South Africa is home to 20% of all ALHIV
globally, with young women disproportionately affected
[9]. Despite efforts to prioritize adherence among ado-
lescents in South Africa [10, 11], adolescents experience
lower rates of adherence to antiretroviral therapy (ART)
compared to other age groups [12-15]. Even before COVID-
19, ALHIV in South Africa experienced poor coverage of
health services and underutilized these available services
[16-18].
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The far-reaching effects of the COVID-19 pandemic have
complicated the health service landscape in South Africa
further. Soon after South Africa’s first COVID-19 case in
March 2020, the country entered a “state of disaster” and
South Africans were instructed to stay home [19-21]. Vary-
ing degrees of lockdown restrictions to prevent the spread
of COVID-19 have limited individual movement and avail-
able transport to clinics, and reduced hospitals’ out-patient
services [22, 23, 38, 39].

The consequences of these responses, as well as the finan-
cial implications, have affected ALHIV's ability to access HIV
services. Health services restructuring linked to COVID-19
has disrupted services for vulnerable groups [24-26] and
exacerbated pre-existing barriers to HIV care and support
services [6, 17, 18], including for ALHIV. Adolescents have
also had to navigate the social and psychological conse-
quences of the pandemic [27, 28] through accompanying
national lockdowns [3]. In November 2021, as South African
scientists discovered a new, highly transmissible COVID-19
variant, C.1.2, new concerns emerged about service inter-
ruptions in a recovering health system coupled with a slow
vaccine rollout [29, 30].

While adolescents have largely avoided direct adverse
effects from SARS-CoV-2 infection, there are still inadequate
data about how living with HIV might increase morbidity
and mortality from COVID-19. A broader understanding of
underlying social and structural inequities is also essential for
understanding the potential for layered risks and co-infection
among this group. Two years into the pandemic, it is impor-
tant to reflect on the effects of COVID-19 on the South
African healthcare services delivery and access, and on social
and educational support structures, to assess their impact on
ART adherence and retention in HIV care among ALHIV.

The public health system, where the majority of ALHIV
access HIV services, came under further pressure in the third
wave, after the number of cases more than doubled when
comparing wave 1 and 2 peaks. After these surges and the
subsequent attempts to restore routine HIV services, the pub-
lic health system has experienced the majority of the COVID-
19 patient load through the fourth wave [31, 33].

While the association of COVID-19 and adolescents is
largely asymptomatic, living with HIV could increase morbid-
ity and mortality and needs to be further assessed. South
Africans younger than 20 years old represent the majority of
the unvaccinated cohort. In this age-group, there have been
more COVID-19 infections in the fourth wave, in compari-
son to the first and second. The percentage of these cases
admitted to hospital is the highest since the start of the pan-
demic [32]. Furthermore, adolescents (10-19) accounted for
9.2% of all COVID-19 cases since the start of the pandemic.
Adolescents with underlying conditions, including HIV, account
for 22% of hospital admissions and 60% of deaths [33, 34].
Emerging data from the National Institute for Communica-
ble Diseases show that HIV accounted for 42% of in-hospital
COVID-19 deaths among South Africans younger than 19
years. Two years into the pandemic, it is important to reflect
on the effects of COVID-19 on the South African healthcare
services, and on social and educational support structures, to
assess their impact on ART adherence and retention in HIV
care among ALHIV.

2 | DISCUSSION

The response to the COVID-19 pandemic in South Africa
has had direct and indirect effects on structures that pro-
mote retention in HIV care for ALHIV. Specifically, it has (1)
shifted healthcare resources towards combatting COVID-19,
(2) exacerbated or introduced additional barriers to health-
care and (3) limited access to available support structures
for ALHIV. A growing body of research examines the effects
of COVID-19 on HIV services in South Africa more broadly;
however, it is important to review specific impacts on ALHIV
as a group with unique needs.

2.1 | Healthcare resource reallocation during
COVID-19

Health system shifts in response to the COVID-19 pandemic
have had significant, direct consequences of the provision of
HIV care in South Africa. Biomarker data from the South
African National HIV program show a 10-fold increase in
ALHIV aged 15-19 vyears receiving ART between 2005-2008
and 2015-2016, with an estimated 66% of all diagnosed
ALHIV receiving ART by 2016 [8]. Recent modelling, however,
shows that these gains will be halted by COVID-19-affected
healthcare changes and ensuing lockdowns [35].

This progress has been jeopardized, in part, by reallocating
resources away from HIV care [36]. Healthcare workers in the
public sector were shifted from routine HIV service provision
to help manage the pandemic—including 28,000 HIV commu-
nity workers redeployed to assist with COVID-19 screening
and testing [37]. While health workers have had to spend
less time providing HIV counselling and ART adherence sup-
port [13], they have also faced the new demands of managing
COVID-19, adding strain to an already-overburdened work-
force. This potential burnout may affect health workers’ ability
to provide empathic care and form therapeutic relationships,
which are critical to retaining ALHIV in HIV care [38, 39].
As pandemics persist, burdens on vulnerable populations are
exacerbated disproportionately in countries like South Africa
with overburdened public healthcare systems serving poorer
populations, contrasting with well-resourced private health-
care for a minority [40, 41]. These countries’ health systems
may be less-equipped to manage multiple competing health
crises, such as HIV and COVID-19. Global data during the
COVID-19 pandemic, including from China and Uganda, have
shown that HIV patients are at risk of ART discontinuation
[42, 43].

Importantly, these trends may be more pronounced for
adolescent patients. The majority of ALHIV use South Africa’s
public health services, which have also borne significant care
provision for COVID-19 patients during the country’s four
COVID-19 waves [32, 44-46]. While early studies in 2020
showed promising trends in retaining patients on ART [47],
national data show a dramatic decline in important HIV viral
load and CD4 surveillance testing [48, 49]. Results were
inconsistent among ALHIV: ART collections and HIV clinic
visits among ALHIV were largely unaffected by South Africa’s
initial lockdown [47, 50]. The National Health Laboratory
confirmed this decline, detailing a 33% decrease in testing
for CD4 cell count (a test performed on the day of HIV
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diagnosis), between March and April 2020 (spanning the first
lockdown) [51]. Combined with a reported 22% decline in
viral load testing and a significant reduction in testing for
cryptococcal antigen (a marker of advanced HIV disease in
South Africa [48]), reductions in TB testing [49] indicate
changes in HIV care provision and potentially HIV-related
outcomes, even if not in routine and ART collection visits.

Interestingly, the same study documented a 60% decline in
HIV testing and ART initiation in the 15-24 years age-group,
compared to 47.6% across all age groups [47, 50]. Among
sub-Saharan African countries, South Africa had among the
most significant declines in HIV testing in children and ado-
lescents in the first months of the initial, strictest lockdown.
These declines meant that adolescents living with undiag-
nosed HIV were unable to link to HIV care and initiate treat-
ment [52]. Planned task-shifting from HIV services, and diffi-
culties engaging with HIV care due to lockdown restrictions—
particularly in urban areas—may have contributed to this
decline [47, 53] Together, these data suggest that while diag-
nosed and ALHIV may have continued receiving some ele-
ments of HIV care, the health system’s ability to detect and
respond to new infections and support ALHIV at risk of devel-
oping AIDS was substantially diminished—risking fragile gains
in ALHIV care.

Importantly, shifts in health service provision also resulted
in downstream effects on other health outcomes, including
heightened risks of unintended pregnancies for adolescent
girls [54, 55]. Infants born to adolescent girls under age 18
accounted for 33.8% of all births registered in South Africa
in 2020 [56]. Qualitative data have revealed inadequate sex-
ual and reproductive health service provision during the pan-
demic, disrupting continued contraceptive access for many
adolescent girls [57]. Recent data have also shown a decline
in HIV antenatal testing among South African women, and
fewer pregnant mothers living with HIV receiving ART dur-
ing the pandemic [58, 59]. Adolescent girls are much likelier
than older mothers to have unintended pregnancies, and have
three times the rate of mother-to-child HIV transmission [60];
many also first learn of a positive status through their ante-
natal visits [61]. Fewer routine visits may translate to missed
opportunities for identifying new infections and pregnancies,
and delay initiation into antenatal care. Additional modelling
suggests that disruptions such as COVID-19 in HIV services
can lead to a two-fold increase in mother-to-child transmis-
sion of HIV [62] and lead to significant maternal deaths [63].

2.2 | Additional barriers to accessing HIV care
services

The continuation of HIV healthcare services and adherence
support for ALHIV is critically important, and understand-
ing access barriers from the patient side is critical to gaug-
ing the broader impact of COVID-19 [64]. The pandemic
has created additional barriers for ALHIV seeking to access
HIV services, raising fears of COVID-infection [65], height-
ening stigma associated with COVID-19 [66] and prioritizing
patients with COVID-19 symptoms [29]. A large survey of
South Africans found that 57% of participants were apprehen-
sive to attend a health facility during lockdown [37]. Further-
more, young ALHIV reliant on caregivers to accompany them

to clinic visits may be less likely to receive this support, as
older or at-risk caregivers avoided health facilities [68].

Responding to these challenges, strategies such as multi-
month dispensing and differentiated service delivery programs
to curb ART interruption have provided flexible responses to
ensuring that patients collect their ART [69]. However, ART
needs to be taken regularly and correctly; multi-month dis-
pensing, while requiring fewer routine clinic visits [70], may
not work as well for ALHIV, who often require more active
support and monitoring to ensure adherence and retention in
care. These active interventions support ALHIV who experi-
ence ART-related side effects, or difficulty with high pill bur-
dens and swallowing their medication, which in turn makes
them likelier to stop taking their ART [12, 71]. Missed clinic
appointments are independently associated with an increased
risk of acquiring an AIDS-defining illness [72].

Furthermore, COVID-19 has affected both the quantity
and quality of HIV care that health facilities can provide,
leading to the breakdown in HIV testing and continuation
of care. Reduced contact frequency, more personal protec-
tive equipment and limited client-provider visit duration [67]
have prevented adolescents from engaging in important ser-
vices, reducing access to critical knowledge and counselling
needed for their HIV care and limited time to build trust
with providers [46]). For example, the “client” and “provider-
initiated” HIV testing algorithm, requiring repeated pre- and
post-test HIV counselling, has been temporarily sidelined by
the social restrictions enforced during lockdown and new
hospital COVID-19 protocols [73]. Interruptions in adher-
ence counselling may also affect ALHIV more significantly, as
ALHIV are likelier to enter new relationships and struggle
to practice safe sex, leading to a cascade effect of increased
viral loads, HIV transmission and re-infection. After 2 years of
COVID-19, these transmission prevention protocols are still
consistently adhered to by healthcare providers--maintaining
learnt behavioural tailoring, despite restrictions loosening [74,
75].

The pandemic has also placed social and economic strain
on South African households [76]. A nearly 40% increase in
unemployment among South African adults between February
and April 2020 led to approximately 3 million South Africans
falling below the poverty line [76], with a slow rate of recov-
ery encumbered by multiple COVID-19 waves. Chronic finan-
cial stress may impair caregivers’ ability to provide support to
adolescents, limiting transport funds for clinic visits, and lead-
ing to poorer clinical attendance and risk of poor viral sup-
pression [10, 77, 78].

2.3 | Limited support structures to support HIV
outcomes for ALHIV

In addition to health system shifts and additional barri-
ers to accessing HIV services, ALHIV have experienced lim-
ited access to social and educational support structures [24,
79-81]. Among ALHIV, strong social support networks, such
as school attendance, community involvement, peer support
and nutritional support, facilitate ART adherence and reten-
tion in care [82]. These evidence-based support structures
were less accessible to adolescents during the most restricted
lockdown periods [83-85].
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The COVID-19 pandemic has had a disproportionate effect
on the poorest individuals and communities, with significant
psychosocial and financial impacts that lead to poorer ART
adherence [86]. Almost half of respondents in a nationally
representative survey reported running out of money for food
in the first month of lockdown, with people living in informal
settlements suffering the greatest financial distress [87]. Ado-
lescents also reported food insecurity and hunger during the
pandemic, both of which can affect ALHIV's ability to adhere
to ART [27, 88]. There are growing concerns that these con-
ditions may have facilitated transactional sex and early child
marriages, with adolescent girls more affected than boys [54,
89, 90].

South African schools closed in March 2020 during the first
national lockdown, and only reopened in June with varying
protocols of limited numbers and rotational schedules [79].
These closures and access restrictions left many adolescents
without access to school-provided psychological, social and
nutritional support [24], including over 9 million South African
students supported by the National School Nutrition Pro-
gramme [91].

Mental health in ALHIV is often overlooked and under-
valued to support adherence. A significant portion of ALHIV
experience internalized stigma and continue to feel discrim-
inated against [92, 93]. Moreover, mental health conditions
are common in ALHIV [94]. Psychosocial interventions target-
ing ALHIV that may improve ART adherence and lead to a
decrease in HIV viral load [95] may not be easily accessible
during this pandemic. Since adolescents may face an increased
risk of mental health problems during the pandemic [24],
there is a greater possibility of conditions, such as depression,
which could further complicate future adherence in ALHIV
[96].

3 | CONCLUSIONS

The direct and indirect consequences of COVID-19 threaten
South Africa’s progress in achieving the “95-95-95” goals
relating to the HIV care cascade. HIV care among ALHIV is
influenced by complex interactions between individuals, their
environment and the health system. Adolescents are partic-
ularly vulnerable to these consequences, and their ability to
access comprehensive HIV care, including ART, is essential to
their ability to live long and healthy lives.

The persistence of significant COVID-19 waves 2 years
later, along with vaccine hesitancy, underlines the importance
of reviewing HIV testing, ART initiation and adherence, and
ultimately retention in care among ALHIV as COVID-19 will
continue to be a part of the lives of South Africa’s ALHIV for
the foreseeable, unpredictable future. ALHIV need to be taken
care of and their ART adherence and retention in HIV care
be made a priority, especially in the context of less frequent
engagement with health services due to multi-month ART dis-
pensing approaches.

AUTHORS’ AFFILIATIONS

IDepartment of Sociology, University of Cape Town, Cape Town, South Africa;
2Universitas Hospital, Bloemfontein, South Africa; SInstitute for Life Course
Health Research, Department of Global Health, Faculty of Medicine and Health

Sciences, Stellenbosch University, Tygerberg, South Africa; “Centre for Social Sci-
ence Research, University of Cape Town, Cape Town, South Africa; >Department
of Social Policy and Intervention, University of Oxford, Oxford, UK

COMPETING INTERESTS

There are no competing interests to declare.

AUTHORS’ CONTRIBUTIONS

QVS: Primary author, substantial contribution to drafting the paper, critical revision
and approval to submit. CL and ET: Substantial contribution to drafting the paper,
critical revision and approval to submit.

ACKNOWLEDGEMENTS

None the authors were funded to produce this commentary. Data sharing not
applicable.

FUNDING

None of the authors were funded to produce this commentary.

DATA AVAILABILITY STATEMENT

The data used to support this commentary are included within the article.

REFERENCES

1. Waterfield KC, Shah GH, Etheredge GD, Ikhile O. Consequences of COVID-19
crisis for persons with HIV: the impact of social determinants of health. BMC Public
Health. 2021;21(1):299.

2. Dyer J, Wilson K, Badia J, Agot K, Neary J, Njuguna |, et al. The psychosocial
effects of the COVID-19 pandemic on youth living with HIV in Western Kenya.
AIDS Behav. 2021;25(1):68-72.

3. Rogers AA, Ha T, Ockey S. Adolescents’ perceived socio-emotional impact of
COVID-19 and implications for mental health: results from a U.S.-Based Mixed-
Methods Study information. J Adolesc Health. 2021;68:43-52.

4. Zanoni BC, Archary M, Buchan S, Katz IT, Haberer JE. Systematic review and
meta-analysis of the adolescent HIV continuum of care in South Africa: the Crest-
ing Wave. BMJ Glob Health. 2016;1(3):e000004.

5. Chetty-Makkan CM, Hoffmann CJ, Charalambous S, Botha C, Ntshuntshe S,
Nkosi N, et al. Youth preferences for HIV testing in South Africa: findings from
the Youth Action for Health (YA4H) study using a discrete choice experiment. AIDS
Behav. 2021;25(1):182-90.

6. Pettifor AE, Rees HV, Kleinschmidt |, Annie E, Macphail C, Hlongwa-madikizela
L, et al. Young people’s sexual health in South Africa: HIV prevalence and
sexual behaviors from a nationally representative household survey. AIDS.
2005;19:1525-34.

7. Simbayi L, Zuma K, Zungu N, Moyo S, Marinda E, Jooste S, et al. South African
National HIV Prevalence, Incidence, Behaviour and Communication Survey. 2019.
8. Maskew M, Bor J, MacLeod W, Carmona S, Sherman GG, Fox MP. Adolescent
HIV treatment in South Africa’s national HIV programme: a retrospective cohort
study. Lancet HIV. 2019;6(11):e760-8.

9. Slogrove AL, Mahy M, Armstrong A, Davies MA. Living and dying to be counted:
what we know about the epidemiology of the global adolescent HIV epidemic. J Int
AIDS Soc. 2017;20(Suppl 3):4-15.

10. Maskew M, Fox MP, Evans D, Govindasamy D, Jamieson L, Malete G,
et al. Insights into adherence among a cohort of adolescents aged 12-20 years
in South Africa: reported barriers to antiretroviral treatment. AIDS Res Treat.
2016;2016:4161738.

11. South African National AIDS Council. Let our actions count South Africa’s
national strategic plan on summary. 2017 [cited November 25, 2020] Available
from: www.sanac.org.za

12. van Wyk BE, Davids LAC. Challenges to HIV treatment adherence amongst
adolescents in a low socio-economic setting in Cape Town. South Afr J HIV Med.
2019;20(1):7.

18. Cluver L, Pantelic M, Toska E, Orkin M, Casale M, Bungane N, et al. STACKing
the odds for adolescent survival: health service factors associated with full reten-
tion in care and adherence amongst adolescents living with HIV in South Africa.
JInt AIDS Soc. 2018;21(9):e25176.


http://onlinelibrary.wiley.com/doi/10.1002/jia2.25904/full
https://doi.org/10.1002/jia2.25904
http://www.sanac.org.za

van Staden Q et al. Journal of the International AIDS Society 2022, 25:e25904

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25904/full | https://doi.org/10.1002/jia2.25904

14. Delany-Moretlwe S, Cowan FM, Busza J, Bolton-Moore C, Kelley K, Fairlie L.
Providing comprehensive health services for young key populations: needs, barri-
ers and gaps. J Int AIDS Soc. 2015;18(2 Suppl 1):19833.

15. Zhou S, Orkin M, Toska E, Haghighat R, Rudgard W, Van SQ, et al. A data-
driven approach to identify putative tuberculosis among adolescents in resource-
constrained settings. Eur Respir J. 2021;58(suppl 65):PA2292.

16. Smith P, Marcus R, Bennie T, Nkala B, Nchabeleng M, Latka MH, et al. What
do South African adolescents want in a sexual health service? Evidence from the
South African studies on HIV in adolescents (SASHA) project. South African Med J.
2018;108(8):677-81.

17. Geary RS, Gomez-Olivé FX, Kahn K, Tollman S, Norris SA. Barriers to and
facilitators of the provision of a youth-friendly health services programme in rural
South Africa. BMC Health Serv Res. 2014:14(1):259.

18. Vujovic M, Struthers H, Meyersfeld S, Dlamini K, Mabizela N. Addressing the
sexual and reproductive health needs of young adolescents living with HIV in South
Africa. Children and Youth Services Review, 2014, vol. 45, issue C, 122-128.

19. National Department of Health. COVID-19 South African coronavirus news
and information. 2020 [cited 2020 Aug 10]. Available from: https://sacoronavirus.
co.za/

20. David N, Mash R. Community-based screening and testing for Coronavirus
in Cape Town, South Africa: short report. Afr J Prim Health Care Fam Med.
2020;12(1):2499.

21. Coronavirus fears keep HIV, TB patients from medication. [cited 2020
Jul 25]. Available from: https://www.timeslive.co.za/sunday-times/news/2020-05-
17-coronavirus-fears-keep-hiv-th-patients-from-medication/

22. Regulations and Guidelines — Coronavirus COVID-19. South African Gov-
ernment. [cited 2020 Jul 25]. Available from: https://www.gov.za/coronavirus/
guidelines

23. Engelbrecht BCK. Health services response to COVID-19. Western Cape
Department of Health staff correspondence. 2020 [cited 2020 Aug 24].
Available from: https://www.westerncape.gov.za/assets/departments/health/h27-
2020 _covid-19_people_management_response_to_covid-19.pdf

24. World Health Organization. Maintaining essential health services: operational
guidance for the COVID-19 context. 2020.

25. Zhou S, Quintin Van Staden ET. TB or COVID-19? Resource reprioritisation
amid competing health risks. Int J Tuberc Lung Dis. 2020;24(11):1215-6.

26. Global HIV Prevention Working Group. Maintaining and prioritizing HIV pre-
vention services in the time of COVID-19]. UNAIDS; World Health Organization;
2020.

27. Gittings L, Toska E, Medley S, Cluver L, Logie CH, Ralayo N, et al. ‘Now my life is
stuck!: experiences of adolescents and young people during COVID-19 lockdown
in South Africa. Glob Public Health. 2021;16(6):947-63.

28. Magson NR, Freeman JYA, Rapee RM, Richardson CE, Oar EL, Fardouly J. Risk
and protective factors for prospective changes in adolescent mental health during
the COVID-19 pandemic. J Youth Adolesc. 2021;50(1):44-57.

29. NICD. Detection and frequency of the C.1.2 mutated SARS-COV-2 lineage in
South Africa. [cited 2021 Oct 7]. Available from: https://www.nicd.ac.za/detection-
and-frequency-of-the-c- 1-2-mutated-sars-cov- 2-lineage-in-south-africa/

30. The Scientists Collective. Variants, the fourth wave, vaccines and the unlike-
lihood of herd immunity. Wits University. [cited 2021 Oct 7]. Available from:
https://www.wits.ac.za/covid19/covid 19-news/latest/variants-the-fourth-wave-
vaccines-and-the-unlikelihood-of-herd-immunity.html

31. South African National Department of Health. NICD National COVID-19
Hospital Surveillance. 30 June 2021 [cited September 20, 2021] Available from:
https://www.nicd.ac.za/diseases-a-z-index/disease-index-covid- 19/surveillance-
reports/daily-hospital-surveillance-datcov-report/

32. Jassat W, Welch R, Ozougwu L, Blumberg L. DATACOV hospital surveillance
for COVID-19, Insights on the fourth wave in South Africa. 2022 [cited Febru-
ary 2, 2022]. Available from: https:/sacoronavirus.co.za/2022/01/14/datcov-
hospital-surveillance-for-covid- 19-insights-on-the-fourth-wave-in-south-africa-
14-january-2022/

33. Kufa-Chakezha T. COVID-19: unpacking South Africa’S plan to vaccinate ado-
lescents. National Institute for Communicable Diseases. 2022 [cited January 25,
2022]. Available from: https://www.nicd.ac.za/covid- 19-unpacking-south-africas-
plan-to-vaccinate-adolescents/

34. National Institute of Communicable Diseases. The COVID-19 in children
surveillance report week 48 of 2021 epidemiology and clinical characteristics
of laboratory-confirmed COVID-19 among individuals aged < 19 years, South
Africa. 2021. [cited January 14, 2022] Available from: https://www.nicd.ac.za/wp-
content/uploads/2021/12/COVID- 19-in-Children-week-48.pdf

35. Stover J, Chagoma N, Taramusi |, Teng Y, Glaubius R, Mahiane G. Estimation of
the potential impact of COVID-19 responses on the HIV epidemic: analysis using
the goals model. medRxiv. 2020;1-8.

36. Jiang H, Zhou Y, Tang W. Maintaining HIV care during the COVID-19 pan-
demic. Lancet HIV. 2020;7:e308-9.

37. Karim QA, Karim SSA. COVID-19 affects HIV and tuberculosis care. Science.
2020;369(6502):366-8.

38. Wilkinson H, Whittington R, Perry L, Eames C. Examining the relationship
between burnout and empathy in healthcare professionals: a systematic review.
Burn Res. 2017;6:18-29.

39. Roomaney R, Steenkamp J, Kagee A. Predictors of burnout among HIV nurses
in the Western Cape. Curationis. 2017;40(1):e1-9.

40. Maphumulo WT, Bhengu BR. Challenges of quality improvement in the health-
care of South Africa post-apartheid: a critical review. Curationis. 2019;42:1901.
41. Nyoni T, Okumu M. COVID-19-compliant strategies for supporting treat-
ment adherence among people living with HIV in sub-Saharan Africa. AIDS Behav.
2020;24(9):2473-6.

42. Linnemayr S, Jennings Mayo-Wilson L, Saya U, Wagner Z, MacCarthy S,
Walukaga S, et al. HIV care experiences during the COVID-19 pandemic: mixed-
methods telephone interviews with clinic-enrolled HIV-infected adults in Uganda.
AIDS Behav. 2021;25(1):28-39.

43. UNAIDS and China working together during the COVID-19 outbreak to
ensure that people living with HIV continue to get treatment. UNAIDS. [cited
2020 Aug 23]. Available from: https://www.unaids.org/en/resources/presscentre/
pressreleaseandstatementarchive/2020/february/20200218_china_covid19

44, Waasila Jassat A, Cohen C, Kufa T, Goldstein S, Masha M, Cowper B, et al.
DATCOV: a sentinel surveillance programme for hospitalised individuals with
COVID-19 in South Africa. 2020.

45. Xngo EE, Agana-Nsiire P, Enyimayew N, Adibo M, Mensah E. Primary Health
Care Systems (PRIMASYS). World Health Organization; 2017.

46. Dickson-Tetteh K, Pettifor A, Moleko W. Working with public sector clinics
to provide adolescent-friendly services in South Africa. Reprod Health Matters.
2001;9(17):160-9.

47. Dorward J, Khubone T, Gate K, Ngobese H, Sookrajh Y, Mkhize S, et al. The
impact of the COVID-19 lockdown on HIV care in 65 South African primary care
clinics: an interrupted time series analysis. Lancet HIV. 2021:8(3):e158-65.

48. National Institute for Communicable Diseases. The impact of COVID-19 pub-
lic health measures on diagnosis of advanced HIV disease, cryptococcal antige-
naemia and cryptococcal meningitis in South Africa.

49. National Institute of Communicable Disease (NICD). Impact of COVID-19
intervention on TB testing in South Africa. 2020. [cited October 10, 2021]Available
from: https://www.nicd.ac.za/wp-content/uploads/2020/05/Impact-of-Covid- 19-
interventions-on-TB-testing-in-South-Africa- 10-May-2020.pdf

50. Siedner MJ, Kraemer JD, Meyer MJ, Harling G, Mngomezulu T, Gabela
P, et al. Access to primary healthcare during lockdown measures for COVID-
19 in rural South Africa: an interrupted time series analysis. BMJ Open.
2020;10(10):043763.

51. Madhi SA, Gray G, Ismail N, Izu A, Mendelson M, Cassim N, et al. COVID-19
lockdowns in low- and middle-income countries: success against COVID-19 at the
price of greater costs. S Afr Med J. 2020;110:724-26.

52. Gross JM, Hrapcak S, Rivadeneira E, Srivastava M, Grillo M, Kindra G, et al.
CROI Webcast: maternal and child HIV and SARS-CoV-2. [cited 2021 Apr 29].
Available from: http://www.croiwebcasts.org/p/2021croi/croi/173

53. Fatti G. An evaluation of the effectiveness of task-shifting health systems
approaches, including community-based and pharmaceutical care models, for HIV
treatment and prevention programs in South Africa. 2020.

54. Murewanhema G. Adolescent girls, a forgotten population in resource-limited
settings in the COVID-19 pandemic: implications for sexual and reproductive
health outcomes. Pan Afr Med J. 2020;37(Supp 1):41.

55. United Nations Population Fund (UNFPA). Impact of the COVID-19 pandemic
on family planning and ending gender-based violence, female genital mutilation
and child marriage. Interim Tech Note. 2020. [cited December 20, 2021] Available
from: https://www.unfpa.org/sites/default/files/resource-pdf/COVID-19_impact_
brief for UNFPA 24 April 2020 _1.pdf

56. Statistics South Africa. Media Release. Recorded live births. 2020.

57. Shikuku DN, Nyaoke IK, Nyaga LN, Ameh CA. Early indirect impact of COVID-
19 pandemic on utilisation and outcomes of reproductive, maternal, newborn, child
and adolescent health services in Kenya: a cross-sectional study. Afr J Reprod
Health. 2021;25(6):76-87.

58. UNAIDS. COVID-19's impact on HIV vertical transmission services reversed.
2020[cited February 10, 2022] Available from: https:/www.unaids.org/en/
resources/presscentre/featurestories/2020/october/20201027 _covid19-
impact-hiv-vertical-transmission.

59. Goga A, Bekker LG, Van de Perre P, EI-Sadr W, Ahmed K, Malahleha M, et al.
Centring adolescent girls and young women in the HIV and COVID-19 responses.
Lancet. 2020;396(10266):1864-6.


http://onlinelibrary.wiley.com/doi/10.1002/jia2.25904/full
https://doi.org/10.1002/jia2.25904
https://sacoronavirus.co.za/
https://sacoronavirus.co.za/
https://www.timeslive.co.za/sunday-times/news/2020-05-17-coronavirus-fears-keep-hiv-tb-patients-from-medication/
https://www.timeslive.co.za/sunday-times/news/2020-05-17-coronavirus-fears-keep-hiv-tb-patients-from-medication/
https://www.gov.za/coronavirus/guidelines
https://www.gov.za/coronavirus/guidelines
https://www.westerncape.gov.za/assets/departments/health/h27-2020_covid-19_people_management_response_to_covid-19.pdf
https://www.westerncape.gov.za/assets/departments/health/h27-2020_covid-19_people_management_response_to_covid-19.pdf
https://www.nicd.ac.za/detection-and-frequency-of-the-c-1-2-mutated-sars-cov-2-lineage-in-south-africa/
https://www.nicd.ac.za/detection-and-frequency-of-the-c-1-2-mutated-sars-cov-2-lineage-in-south-africa/
https://www.wits.ac.za/covid19/covid19-news/latest/variants-the-fourth-wave-vaccines-and-the-unlikelihood-of-herd-immunity.html
https://www.wits.ac.za/covid19/covid19-news/latest/variants-the-fourth-wave-vaccines-and-the-unlikelihood-of-herd-immunity.html
https://www.nicd.ac.za/diseases-a-z-index/disease-index-covid-19/surveillance-reports/daily-hospital-surveillance-datcov-report/
https://www.nicd.ac.za/diseases-a-z-index/disease-index-covid-19/surveillance-reports/daily-hospital-surveillance-datcov-report/
https://sacoronavirus.co.za/2022/01/14/datcov-hospital-surveillance-for-covid-19-insights-on-the-fourth-wave-in-south-africa-14-january-2022/
https://sacoronavirus.co.za/2022/01/14/datcov-hospital-surveillance-for-covid-19-insights-on-the-fourth-wave-in-south-africa-14-january-2022/
https://sacoronavirus.co.za/2022/01/14/datcov-hospital-surveillance-for-covid-19-insights-on-the-fourth-wave-in-south-africa-14-january-2022/
https://www.nicd.ac.za/covid-19-unpacking-south-africas-plan-to-vaccinate-adolescents/
https://www.nicd.ac.za/covid-19-unpacking-south-africas-plan-to-vaccinate-adolescents/
https://www.nicd.ac.za/wp-content/uploads/2021/12/COVID-19-in-Children-week-48.pdf
https://www.nicd.ac.za/wp-content/uploads/2021/12/COVID-19-in-Children-week-48.pdf
https://www.unaids.org/en/resources/presscentre/pressreleaseandstatementarchive/2020/february/20200218_china_covid19
https://www.unaids.org/en/resources/presscentre/pressreleaseandstatementarchive/2020/february/20200218_china_covid19
https://www.nicd.ac.za/wp-content/uploads/2020/05/Impact-of-Covid-19-interventions-on-TB-testing-in-South-Africa-10-May-2020.pdf
https://www.nicd.ac.za/wp-content/uploads/2020/05/Impact-of-Covid-19-interventions-on-TB-testing-in-South-Africa-10-May-2020.pdf
http://www.croiwebcasts.org/p/2021croi/croi/173
https://www.unfpa.org/sites/default/files/resource-pdf/COVID-19_impact_brief_for_UNFPA_24_April_2020_1.pdf
https://www.unfpa.org/sites/default/files/resource-pdf/COVID-19_impact_brief_for_UNFPA_24_April_2020_1.pdf
https://www.unaids.org/en/resources/presscentre/featurestories/2020/october/20201027_covid19-impact-hiv-vertical-transmission
https://www.unaids.org/en/resources/presscentre/featurestories/2020/october/20201027_covid19-impact-hiv-vertical-transmission
https://www.unaids.org/en/resources/presscentre/featurestories/2020/october/20201027_covid19-impact-hiv-vertical-transmission

van Staden Q et al. Journal of the International AIDS Society 2022, 25:e25904

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25904/full | https://doi.org/10.1002/jia2.25904

60. Christofides NJ, Jewkes RK, Dunkle KL, Nduna M, Shai NJ, Sterk C. Early ado-
lescent pregnancy increases risk of incident HIV infection in the Eastern Cape,
South Africa: a longitudinal study. J Int AIDS Soc. 2014;17:18585.

61. Woldesenbet S, Kufa-Chakezha T, Lombard C, Manda S, Cheyip M, Ayalew K,
et al. Recent HIV infection among pregnant women in the 2017 antenatal sentinel
cross-sectional survey, South Africa: assay-based incidence measurement. PLoS
One. 2021;16(4):e0249953.

62. Jewell BL, Mudimu E, Stover J, Kelly SL, Phillips A. Potential effects of disrup-
tion to HIV programmes in sub-Saharan Africa caused by COVID-19: results from
multiple mathematical models. Lancet HIV. 2020;7:€629-40.

63. Roberton T, Carter ED, Chou VB, Stegmuller AR, Jackson BD, Tam Y, et al.
Early estimates of the indirect effects of the COVID-19 pandemic on maternal
and child mortality in low-income and middle-income countries: a modelling study.
Lancet Glob Health. 2020;8(7):e?01-8.

64. UNICEF. Prioritizing the continuity of services for adolescents living with HIV
during the COVID-19 pandemic. 2020.

65. Nordling L. Why South Africa’s coronavirus outbreak could be a ‘catalyst for
transformation’. National Geographic; 2020.

66. Sotgiu G, Dobler CC. Social stigma in the time of coronavirus disease 2019.
Eur Respir J. 2020;56(2):2002461.

67. Chersich MF, Gray G, Fairlie L, Eichbaum Q, Mayhew S, Allwood B, et al.
COVID-19 in Africa: care and protection for frontline healthcare workers. Global
Health. 2020;16(1):46.

68. Western Cape Department of Health in collaboration with the National Insti-
tute for Communicable Diseases, South Africa. Risk Factors for Coronavirus Dis-
ease 2019 (COVID-19) Death in a Population Cohort Study from the Western
Cape Province, South Africa [published correction appears in Clin Infect Dis. 2022
Mar 17]. Clin Infect Dis. 2021;73(7):e2005-15. doi: 10.1093/cid/ciaa1198.

69. Wilkinson LGA. The time is now: expedited HIV differentiated service delivery
during the COVID-19 pandemic. J Int AIDS Soc. 2020;23:e25503.

70. South African HIV Clincians Society. Provision of 6 months on antiretroviral
treatment — position statement from the Southern African HIV Clinician Society.
2020 [cited June 22, 2022] Available from: https://sahivsoc.org/Files/SAHIVSoc_
COVID_final2.pdf

71. Garvie PA, Lensing S, Rai SN. Efficacy of a pill-swallowing training interven-
tion to improve antiretroviral medication adherence in pediatric patients with
HIV/AIDS. Pediatrics. 2007;119(4):e893-9.

72. Ridgeway K, Dulli LS, Murray KR, Silverstein H, Santo LD, Olsen P, et al. Inter-
ventions to improve antiretroviral therapy adherence among adolescents in low-
and middle-income countries: a systematic review of the literature. PLoS One.
2018;13:e0189770.

73. South African National Department of Health. National Consolidated Guide-
lines for the Prevention of Mother-to-Child Transmission of HIV and the Manage-
ment of HIV in Children, Adolescents and Adults. 2015.

74. City of Cape Town Muncipality. Covid-19 adjusted alert level 1 opera-
tions and service notifications. 2021 [cited December 20, 2021] Available from:
https://www.capetown.gov.za/general/coronavirus-updates

75. South African National Department of Health. COVID-19 Infection Preven-
tion and Control Guidelines for South Africa. 2020 [cited August 15, 2020] Avail-
able from: https://www.nicd.ac.za/wp-content/uploads/2020/05/ipc-guidelines-
covid-19-version-2-21-may-2020.pdf

76. Jain R, Budlender J, Zizzamia R. The labour market and poverty impacts of
Covid-19 in South Africa. 2020.

77. Kotchick BA, Forehand R. Putting parenting in perspective: a discussion
of the contextual factors that shape parenting practices. J Child Fam Stud.
2002;11(3):255-69.

78. Tanya Waterworth. Fighting hunger and stress. The Independent. [cited
2020 Aug 13]. Available from: https://www.iol.co.za/ios/news/fighting-hunger-
and-stress-51153654

79. South African Government. Education - Coronavirus COVID-19. South
African Government Website. 2020 [cited 2020 Jul 23]. Available from:
https://www.gov.za/Coronavirus/education

80. Cluver LD, Toska E, Orkin FM, Meinck F, Hodes R, Yakubovich AR, et al.
Achieving equity in HIV-treatment outcomes: can social protection improve ado-
lescent ART-adherence in South Africa? AIDS Care. 2016;28(Sup2):73-82.

81. Situma R. Nutrition Programme (NSNP). 2013;4-37.

82. Enane LA, Vreeman RC, Foster C. Retention and adherence: global challenges
for the long-term care of adolescents and young adults living with HIV. Curr Opin
HIV AIDS. 2018;13(3):212-9.

83. Kaihin R, Kasatpibal N, Chitreechuer J, Grimes RM. Effect of an empower-
ment intervention on antiretroviral drug adherence in Thai youth. Behav Med.
2015;41(4):186-94.

84. Fatti G, Meintjes G, Shea J, Eley B, Grimwood A. Improved survival and
antiretroviral treatment outcomes in adults receiving community-based adherence
support. JAIDS J Acquir Immune Defic Syndr. 2012;61(4):e50-8.

85. Bhana PA, Mellins DCA, Petersen DI, Alicea MS, Myeza MN, Holst DH, et al.
The VUKA Family Program: piloting a family-based psychosocial intervention to
promote health and mental health among HIV infected early adolescents in South
Africa. AIDS Care. 2014;26(1):e1-11.

86. Bogart LM, Ojikutu BO, Tyagi K, Klein DJ, Mutchler MG, Dong L, et al. COVID-
19 related medical mistrust, health impacts, and potential vaccine hesitancy among
Black Americans living with HIV. J Acquir Immune Defic Syndr. 2021;86(2):200-7.
87. Schotte S, Zizzamia R. The livelihood impacts of COVID-19 in urban South
Africa. 2021.

88. Young S, Wheeler AC, McCoy SI, Weiser SD. A review of the role of food inse-
curity in adherence to care and treatment among adult and pediatric populations
living with HIV and AIDS. AIDS Behav. 2014;18:505-15.

89. Enane LA, Apondi E, Aluoch J, Bakoyannis G, Kulzer JL, Kwena Z, et al.
Social, economic, and health effects of the COVID-19 pandemic on adolescents
retained in or recently disengaged from HIV care in Kenya. PLoS One. 2021;16:
e0257210.

90. ACPF & Plan International. Under Siege. Impact of COVID-19 on girls in
Africa. 2020.

91. Devereux S, Hochfeld T, Karriem A, Mensah C, Morahanye M, Msimango T,
et al. Food Security SA Working Paper Series: #004 School Feeding in South Africa.
[cited 2020 Aug 12]. Available from: www.foodsecurity.ac.za

92. Zumla A, Marais BJ, McHugh TD, Maeurer M, Zumla A, Kapata N, et al.
COVID-19 and tuberculosis—threats and opportunities. The Union; 2020.

93. Elona Toska LC. Children and adolescents living with HIV and COVID.
UNICEF; 2020.

94. Kemigisha E, Zanoni B, Bruce K, Menjivar R, Kadengye D, Atwine D, et al.
Prevalence of depressive symptoms and associated factors among adolescents
living with HIV/AIDS in South Western Uganda HHS Public Access. AIDS Care.
2019:31(10):1297-303.

95. Casale M, Boyes M, Pantelic M, Toska E, Cluver L. Suicidal thoughts and
behaviour among South African adolescents living with HIV: can social support
buffer the impact of stigma? J Affect Disord. 2019;245:82-90.

96. Boyes ME, Cluver LD, Meinck F, Casale M, Newnham E. AIDS care psycho-
logical and socio-medical aspects of AIDS/HIV mental health in South African ado-
lescents living with HIV: correlates of internalising and externalising symptoms.
2018 [cited 2020 Aug 11]; Available from: https://www.tandfonline.com/action/
journallnformation?journalCode=caic20


http://onlinelibrary.wiley.com/doi/10.1002/jia2.25904/full
https://doi.org/10.1002/jia2.25904
https://sahivsoc.org/Files/SAHIVSoc_COVID_final2.pdf
https://sahivsoc.org/Files/SAHIVSoc_COVID_final2.pdf
https://www.capetown.gov.za/general/coronavirus-updates
https://www.nicd.ac.za/wp-content/uploads/2020/05/ipc-guidelines-covid-19-version-2-21-may-2020.pdf
https://www.nicd.ac.za/wp-content/uploads/2020/05/ipc-guidelines-covid-19-version-2-21-may-2020.pdf
https://www.iol.co.za/ios/news/fighting-hunger-and-stress-51153654
https://www.iol.co.za/ios/news/fighting-hunger-and-stress-51153654
https://www.gov.za/Coronavirus/education
http://www.foodsecurity.ac.za
https://www.tandfonline.com/action/journalInformation?journalCode=caic20
https://www.tandfonline.com/action/journalInformation?journalCode=caic20

