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Two-year retention in care for adolescents on antiretroviral therapy in Ehlanzeni
district, South Africa: a baseline cohort analysis
Emeka F. Okonji a, Brian Van Wyk a and Ferdinand C. Mukumbang a,b

aSchool of Public Health, Community and Health Sciences, University of the Western Cape, Cape Town, South Africa; bDepartment of global
Health, School of Medicine, University of Washington, Seattle, WA, USA.

ABSTRACT
Adolescents living with HIV (ALHIV) struggle to remain engaged in HIV-related care and adhere to
antiretroviral treatment (ART) due to a myriad of physical, psychological and cognitive-
developmental challenges. We report on the profile of ALHIV aged 10–19 years on ART and the
clinical factors associated with their retention in care. A retrospective cohort analysis was
conducted with 16,108 ALHIV, aged 10–19 years, who were enrolled in 136 ART clinics in the
Ehlanzeni district. Anonymised data were obtained from electronic medical records (Tier.net).
Trends in retention in care among adolescents on ART was described using Kaplan-Meier
survival estimates. Cox proportional analysis was performed to identify factors associated with
retention in care over 2 years. More than half (53%) were females, and median duration on ART
was 8 months. Retention in care among adolescents at months 6, 12, 18 and 24 was 90.5%,
85.4%, 80.8% and 76.2%, respectively. After controlling for confounders, risk of dying or lost to
follow up increased for female adolescents (aHR = 1.28, 95% CI 1.10–1.49); being initiated on
ART while pregnant (aHR = 2.72, 95% CI 1.99–3.69); history of TB infection (aHR = 1.71, 95% CI
1.10–2.65); and started ART at age 10–14 years (aHR = 2.45, 95% CI 1.96–3.05), and 15–19 years
(aHR = 9.67, 95% CI 7.25–12.89). Retention in care among adolescents on ART over two-year
period was considerably lower than the UNAIDS 2030 target of 95%. Of particular concern for
intervention is the lower rates of retention in care among females and pregnant adolescents
and starting ART between the ages of 10 and 19 years. Family or caregivers and peer support
groups centred interventions designed to promote early initiation and retention in care through
early case identification are needed.

Abbreviations: ART: Antiretroviral therapy; AHR: Adjusted Hazard Ratio; HIV: Human
Immunodeficiency-Virus; WHO: World Health Organization; RTC: Right to Care; TB: Tuberculosis;
YPLHIV: Young People Living with HIV
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Introduction

In 2018, an estimated 1.8 million adolescents (aged 10–
19 years) were living with HIV (ALHIV) globally
(Enane et al., 2018; MacPherson et al., 2015; Mark
et al., 2017), of which 61.1% reside in Eastern and
Southern Africa (Enane et al., 2018). Adolescents are
the fastest growing age group of people living with
HIV (PLHIV) (Naidoo, Munsami, & Archary, 2015),
representing about 90% of those living with HIV in
sub-Saharan Africa (Gittings et al., 2016). While the
incidence of HIV amongst adults and children younger
than 10 years has declined in the last decade, the HIV
incidence amongst adolescents between the ages of 10
and 19 years has increased within the same period

(Enane et al., 2018; Slogrove, Mahy, Armstrong, &
Davies, 2017). The increase in HIV amongst adolescents
is attributed to a generation of children infected with
HIV prenatally who are surviving into adolescence,
and increased incidence resulting from risky (sexual)
behaviour (Enane et al., 2018).

To combat the increasing incidence of HIV and
reduce AIDS-related mortality, UNAIDS in 2014 set
an ambitious 95-95-95 target. The aim of the 95-95-95
target is end the AIDS epidemic by 2030 by achieving
95% of all PLHIV know their status; 95% of all diagnosed
HIV positive on antiretroviral therapy (ART); and 95% of
all those on treatment virally suppressed (UNAIDS,
2014). In August 2017, the South African National
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Department of Health (NDoH) rolled out the universal
test and treat (UTT) campaign that aimed to make
ART available to all PLHIV, regardless of their CD4
count, and with an emphasis on providing same-day
initiation (SDI) subject to clinical and psychological
readiness (Lilian, Rees, Mcintyre, Struthers, & Petersid,
2020). Despite tremendous gains made by the South
African government in the implementation of UTT,
adherence and retention in care among adolescents
(10–19 years) remain poor (Kusemererwa et al., 2021).
Therefore, AIDS-related deaths among ALHIV have
increased compared to decreases among adults and chil-
dren under 10 years (Ajayi, Otukpa, Mwoka, Kabiru, &
Ushie, 2021; Enane et al., 2018; Gittings et al., 2016;
Nachega, Mills, & Schechter, 2010). Adolescents experi-
ence a myriad of physical, psychological and cognitive
developmental changes at this stage in life, which chal-
lenge adherence to ART and remaining engaged in care
(Busza, Dauya, Bandason, Mujuru, & Ferrand, 2014;
Hudelson & Cluver, 2015; Shroufi et al., 2013).

The World Health Organization (WHO) describes
“retention in HIV care” as the continuous engagement
from diagnosis in a package of prevention, treatment,
support and care services (World Health Organization,
2011). Several studies reported on retention in care rates
at 6 and 12 months among young adults (15–24 years)
(World Health Organization, 2011), but there is a dearth
of information on retention among adolescents (10–19
years) due to the challenges of accessing data and
inherent ethical concerns among this age group (Mur-
ray et al., 2017). The current paper reports on the reten-
tion in care rate and the factors associated among
adolescents (10–19 years) receiving ART in the Ehlan-
zeni district of South Africa based on routine clinical
electronic data.

Methods

Study design and participants

We conducted a retrospective cohort analysis of ALHIV
(10–19 years) registered to receive ART from 136 clinics
in the Ehlanzeni district between September 2002 and
October 2017. A total of 16,108 adolescents met our
inclusion criteria. Anonymised individual patient
demographic (i.e., Gender and age), clinical and treat-
ment outcome (viral load results after 3 months of
ART initiation) data were extracted from electronic
medical records (Tier.net). The current analysis provide
a baseline to the larger study that aims to assess the
effects of psychosocial support on adherence, treatment
outcomes (viral suppression) and retention in care over
2 years for adolescents on ART.

Data source

The electronic ART database (Tier.net) developed by
the University of Cape Town’s Centre for Infectious
Disease Epidemiology and Research, is used by the
South African health facilities to store patients’ routine
clinical records electronically, and specifically for moni-
toring and management of ART patients.

Data collection

Anonymised patient data from 136 healthcare facilities
were extracted from Tier.net in an excel format and sub-
sequently imported into STATA statistical software. We
searched for the relevant information from the Tier.net
platform. Where information was missing, we accessed
the patient’s folder to confirm the availability of the
required information. The intensive data collection
approach employed enabled the extraction of partici-
pants’ records from all included facilities where they
may have received care, including undocumented silent
transfers to a new facility.

The primary outcome was “retention in ART” at
months 6, 12, 18 and 24 post HIV diagnosis and receiv-
ing a package of treatment, care and support services.
The predictor variables were age, gender, method of
entry into ART programme at the health facility,
being on ART during pregnancy, age at ART initiation,
duration on ART, initiated on Isoniazid Preventive
Therapy (IPT), TB history, ART regimen, CD4 count
at baseline and last ART visit, WHO stage at initiation,
and same day ART initiation.

Analysis

Data were imported to STATA statistical software ver-
sion 16.0 (STATA Corporation, College Station,
Texas, U.S.A.) for analyses. Descriptive statistics were
used to characterise the demographic and clinical
profile of adolescents at baseline and/or specific time
points after ART initiation. Comparisons between
retention in care at months 6, 12, 18 and 24 and clinical
parameters among ALHIV were measured using chi-
square tests for proportions (replaced by Fisher’s exact
test for sparse data), and Cox regression analysis
adjusted for potential confounders and interactions.
The Cox proportional hazard model employed a back-
ward stepwise analysis, where we included all candidate
variables in the initial model. At each step, the variable
that is the least significant was removed; until no non-
significant variables remained. The significance level
was set at 95% at which variables can be removed
from the model.
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Survival analysis was assessed with “died” and “lost to
follow-up” (LTFU) as the outcomes of interest, trans-
ferred out patients were treated as intention to treat (cen-
sored). We did a comparative survival analysis for the age
and sex of the study participants using Kaplan-Meier sur-
vival descriptor. We reported the hazard ratios and
p-values. An ALHIV was considered LTFU if no contact
with healthcare provider was registered 90 days after their
last facility ART visit. The patient record is then updated
on Tier.net as LTFU and the date record was updated
given as LTFU date. Therefore, by using the intention-
to-treat population in this study, the retention in care
definition was the proportion of HIV-infected adoles-
cents alive and on ART at months 6, 12, 18, and 24 in
the study sample. Using bivariate and multivariate ana-
lyses, we determined factors influencing retention in
care at months 6, 12, 18, and 24.

Results

Table 1 shows the demographic characteristics and
clinical history of 16,108 ALHIV enrolled in the ART
programme in 136 facilities in Ehlanzeni district South
Africa between October 2002 and October 2017. The
median duration on ART was eight months (median
was reported because the variable is not normally dis-
tributed). Retention in care rates at 6, 12, 18, and 24
months were 90.5%, 85.4%, 80.8% and 76.2%, respect-
ively. Figure 1 shows the Kaplan-Meier survival estimate
for retention in care among adolescents living with HIV
in Ehlanzeni district Mpumalanga.

Compared to older adolescents (15–19 years),
younger adolescents (10–14 years) were more likely to
be retained in care at 6 months (91.6% vs 89.5%), 12
months (86.9% vs 83.9%), 18 months (82.6% vs

Table 1. Retention in care at 6, 12, 18 and 24 months by demographic characteristics and clinical outcomes of 16,108 adolescents on
ART in Ehlanzeni district, South Africa, 2019.

Month Total

Retained in care

6 12 18 24

Overall 16,108 (%) 14,567 (90.48) 13,746 (85.38) 13,011 (80.81) 12,274 (76.24)
Age (current)*
10–14 years 7,745 (48.11) 7,092 (91.57) 6,729 (86.88) 6,401 (82.65) 6,050 (78.11)
15–19 years 8,355 (51.89) 7,475 (89.47) 7,017 (83.99) 6,610 (79.11) 6,224 (74.49)

Gender*
Female 8,542 (53.06) 7,605 (89.03) 7,153 (83.74) 6,276 (83.04) 6,320 (73.99)
Male 7,558 (46.94) 6,962 (92.11) 6,593 (87.23) 6,735 (78.85) 5,954 (78.78)

Method into ART*
New 11,295 (70.19) 9,809 (86.84) 9,037 (80.01) 8,380 (74.19) 7,740 (68.53)
Previously on ART 4,796 (29.81) 4,752 (99.08) 4,703 (98.06) 4,625 (96.43) 4,529 (94.43)

Initiated on ART during pregnancy*
No 7,762 (93.54) 7,047 (90.79) 6,699 (86.31) 6,339 (81.67) 5,994 (77.22)
Yes 536 (6.46) 348 (64.93) 273 (50.93) 236 (44.03) 190 (35.45)

Age at ART start (in years)*
0–9 10,798 (67.07) 10,024 (92.83) 9,559 (88.53) 9,120 (84.46) 8,711 (80.67)
10–14 3,900 (24.23) 3,523 (90.33) 3,332 (85.44) 3,143 (80.59) 2,942 (75.44)
15–19 1,401 (8.70) 1,019 (72.73) 854 (60.96) 747 (53.32) 620 (44.25)

Initiated on Isoniazid Preventative Therapy (IPT)
No 13,954 (86.67) 12,628 (90.50) 11,905 (85.32) 11,261 (80.70) 10,613 (69.23)
Yes 2,146 (13.33) 1,939 (90.35) 1,841 (85.79) 1,750 (81.55) 1,661 (37.01)

History of TB*
No 12,296 (98.09) 11,513 (93.63) 11,108 (90.34) 10,746 (87.39) 10,333 (84.04)
Yes 239 (1.91) 160 (66.95) 144 (60.25) 131 (54.81) 118 (49.37)

CD4 count at baseline*
CD4 below 200 3,264 (32.57) 2,881 (88.27) 2,702 (82.78) 2,515 (77.05) 2,328 (71.32)
CD4 above 200 6,759 (67.43) 6,194 (91.64) 5,810 (85.96) 5,496 (81.31) 5,211 (77.10)

CD4 count at last visit*
CD4 below 200 2,226 (17.43) 1,871 (84.05) 1,734 (77.90) 1,609 (72.28) 1,486 (66.76)
CD4 above 200 10,546 (82.57) 10,016 (94.97) 9,583 (90.87) 9,158 (86.82) 8,722 (82.70)

WHO Stage at initiation*
1 5,471 (45.66) 4,916 (89.86) 4,655 (85.08) 4,444 (81.23) 4,176 (76.33)
2 3,113 (25.98) 2,878 (92.45) 2,745 (88.18) 2,608 (83.78) 2,473 (79.44)
3 2,872 (23.97) 2,574 (89.62) 2,444 (85.10) 2,324 (80.92) 2,218 (77.23)
4 525 (4.38) 465 (88.57) 438 (83.43) 425 (80.95) 402 (76.57)

Initiated same day
No 15,907 (99.03) 14,400 (90.53) 13,589 (85.43) 12,866 (80.88) 12,149 (76.38)
Yes 156 (0.97) 136 (87.18) 128 (82.05) 117 (75.00) 102 (65.38)

Second line regimen*
No 14,113 (87.66) 12,598 (89.27) 11,790 (83.54) 11,068 (78.42) 10,362 (58.40)
Yes 1,987 (12.34) 1,969 (99.09) 1,956 (98.44) 1,943 (97.79) 1,912 (92.06)

Viral suppression (<1000) *
No 4,113 (30.85) 3,919 (95.28) 3,774 (91.76) 3,610 (87.77) 3,432 (83.44)
Yes 9,220 (69.15) 9,167 (99.43) 8,897 (96.50) 8,561 (92.85) 8,172 (88.63)
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79.1%), and 24 months (78.1% vs 74.5%). Figure 2
shows the Kaplan-Meier survival estimates for retention
among younger adolescent (10–14 years) compared to
older adolescents (15–19 years) over 2 years’ period.

In terms of gender comparison males were more
likely to be retained in care compared to females at

6 months (92.1% vs 89.0%), 12 months (87.2% vs
83.7%), 18 months (83.0% vs 78.9%), and 24 months
(78.8% vs 73.9%). Figure 3 shows the Kaplan-Meier
survival estimate for retention in care among
adolescent males compared to females over 2-years’
period.

Figure 1. Kaplan-Meier survival estimates for retention among adolescent over 2 years period.

Figure 2. Kaplan-Meier survival estimates for retention among younger adolescent (10-14 years) compared to older adolescents (15-
19 years) over 2 years period.
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Most (70.2%) of the adolescents attended the ART
programme in the clinic they were initiated as new
patients as opposed to transferred in from another
clinic. Adolescents with previous ART experience were
more likely to remain in care compared to ART naïve
adolescents at 6 months (99.1% vs 86.4%), 12 months
(98.1% vs 80.0%), 18 months (96.4% vs 74.2%), and 24
months (94.4% vs 68.5%; p = 0.000).

Amongst the female adolescents, 6.5% were reported
pregnant at the time of enrolling into ART. Compared
to pregnant adolescent girls, non-pregnant adolescents
are more likely to remain in care at 6 months (90.8%
vs 64.9%), 12 months (86.3% vs 50.9%), 18 months
(81.7% vs 44.0%), and 24 months (77.2% vs 35.5%;
p = 0.000).

Most (67.1%) of the adolescents were initiated on
ART between 0 and 9 years. Compared to adoles-
cents who initiated on ART at 10–14 years and 15–
19 years, adolescents who initiated on ART at age
0–9 years are more likely to be retained in care at
6 months (92.8% vs 90.3% vs 72.7%), 12 months
(88.5% vs 85.4% vs 60.9%), 18 months (84.5% vs
80.6% vs 53.3%), and 24 months (80.7% vs 75.4%
vs 44.3%; p = 0.000).

Adolescents with a history of TB were less likely to be
retained in care at 6 months (66.9% vs 93.6%), 12
months (60.3% vs 90.3%), 18 months (54.8% vs
87.4%), and 24 months (49.4% vs 84.0%; p = 0.000).

Compared to adolescents with CD4 count >200 at
baseline, adolescents with CD4 count <200 at baseline
were less likely to remain in care at 6 months (88.3%
vs 91.6%); 12 months (82.8% vs 85.9%); 18 months
(77.1% vs 81.3%); and 24 months (71.3% vs 77.1%; p
= 0.000). Similarly, adolescents with CD4 count >200
at last visit were more likely to remain in care at 6
months (94.9% vs 84.1%); 12 months (90.9% vs
77.9%); 18 months (86.8% vs 72.3%); and 24 months
(77.1% vs 71.3%; p = 0.000).

Nearly half (45.7%) of the adolescents were initiated
on ART at WHO stage 1. Compared to adolescents with
WHO stage 2, 3, and 4, adolescents with WHO stage 1
were less likely to retain in care at 6, 12, 18 and 24
months (p = 0.000). Similarly, adolescents with WHO
stage 4 were more likely to remain in care at 18 and
24 months (p = 0.000).

Only 12.3% of the adolescents were on second line
regimen. Adolescents on second-line regimen were
more likely to be retained in ART care at 6 months
(99.1% vs 89.3%); 12months (98.4% vs 83.5%); 18months
(97.8% vs 78.4%); and 24 months (92.1% vs 58.4%).

More than two-third (69.2%) of the adolescents
achieved a viral suppression of <1000 RNA copies/mL.
Adolescents with viral load <1000 RNA copies/mL
were more likely to remain in care at 6 months (99.4%
vs 95.3%); 12 months (96.5% vs 91.8%); 18 months
(92.9% vs 87.8%); and 24 months (88.6% vs 83.4%).

Figure 3. Kaplan-Meier survival estimates for retention among adolescent males compared to females over 2 years period.
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Factors associated with retention in care among
adolescent living with HIV

Table 2 shows the Cox proportional hazard analysis to
understand risk factors for retention in care. After
controlling for the effect of cofounders, the risk of
dropping out of ART care increased for female adoles-
cents (aHR = 1.28, 95% CI 1.10-1.49); new naive ART
adolescents (aHR = 1.83, 95% CI 1.48-2.27); initiated
on ART during pregnancy (aHR = 2.72, 95% CI
1.99-3.69); had a history of TB (aHR = 1.71, 95% CI
1.10-2.65); age at ART start 10–14 years (aHR = 2.45,
95% CI 1.96-3.05), and 15–19 years (aHR = 9.67,
95% CI 7.25-12.89).

Conversely, the risk of ALHIV dropping out of ART
care decreased for adolescents with CD4 count >200 at
baseline (aHR = 0.94, 95% CI 0.79-1.12) and CD4 count
>200 at last visit (aHR = 0.66, 95% CI 0.54-0.80); on

second-line regimen (aHR = 0.38, 95% CI 0.29-0.50);
and being virally suppressed (viral load <1000 RNA
copies/mL) (aHR = 0.30, 95% CI 0.26-0.35) respectively.
There was no significant statistical relationship between
retention in care and age; initiating on IPT; and same-
day ART initiation.

Discussion

In this paper we report on the retention in care rate over
a two-year period and its associated factors among
ALHIV (10–19 years) receiving ART in the Ehlanzeni
district of South Africa. Although the retention in care
of ALHIV reported in this study over a two-year period
falls short of the USAID 95-95-95 for 2030 target, there
is hope that this retention in care rates can improve if
urgent interventions and resources are directed to this

Table 2. Cox proportional hazard analysis of factors associated with retention in care over 24 months among adolescents on ART in
Ehlanzeni district, South Africa (N = 16,108).

Total (N = 16,108) Female (n = 8,542) Male (n = 7,558)

crude HR (95% CI) aHR (95% CI) crude HR (95% CI) aHR (95% CI) crude HR (95% CI) aHR (95% CI)

Age
10–14 1* 1 1* 1 1* 1
15–19 1.44 (1.35-1.55) 0.97(0.79-1.19) 1.68 (1.53-1.85) 1.19 (0.84-1.51) 1.19 (1.07-1.32) 0.74 (0.55-1.00)

Gender
Male 1* 1*
Female 1.19 (1.11-1.27) 1.28 (1.10-1.49) – –

Method into ART
Transferred in 1* 1* 1* 1* 1* 1*
New 2.61 (2.40-2.84) 1.83 (1.48-2.27) 2.71 (2.42-3.04) 1.71 (1.28-2.27) 2.48 (2.19-2.81) 1.91 (1.39-2.63)

Initiated on ART during pregnancy
No 1* 1* 1*
Yes 4.53 (3.93-5.23) 4.52 (3.92-5.22) 2.72 (1.99-3.69)

Initiated on IPT
No 1 1 1* 1 1* 1
Yes 0.97 (0.88-1.08) 0.95 (0.79-1.13) 1.18 (1.04-1.34) 0.95 (0.76-1.18) 0.66 (0.54-0.80) 0.82 (0.59-1.12)

History of TB
No 1* 1* 1* 1 1* 1*
Yes 2.64 (2.04-3.43) 1.71 (1.10-2.65) 2.38 (1.66-3.39) 1.69 (0.92-3.12) 3.07 (2.10-4.48) 2.15 (1.13-4.09)

WHO stage
Stage 1 1 1 1* 1 1* 1
Stage 2 1.03 (0.93-1.14) 0.97 (0.81-1.16) 0.81 (0.70-0.92) 0.94 (0.73-1.21) 1.47 (1.26-1.72) 1.16 (0.87-1.54)
Stage 3 1.13 (1.02-1.25) 1.05 (0.87-1.28) 0.94 (0.82-1.07) 1.12 (0.86-1.45) 1.53 (1.31-1.79) 1.11 (0.82-1.49)
Stage 4 1.00 (0.82-1.22) 1.05 (0.70-1.56) 0.77 (0.58-1.03) 1.07 (0.62-1.86) 1.46 (1.09-1.94) 1.27 (0.71-2.29)

ART initiation on same day
No 1 1 1 1 1
Yes 1.03 (0.68-1.56) 0.87 (0.47-1.59) 0.79 (0.51-1.23) 1.19 (0.62-2.26) 2.80 (0.90-8.69)

Age at art start
0-9 years 1* 1* 1* 1* 1* 1*
10–14 years 1.69 (1.56-1.85) 2.45 (1.96-3.05) 1.77 (1.58-1.99) 2.38 (1.75-3.23) 1.62 (1.44-1.83) 2.49 (1.81-3.45)
15–19 years 5.06 (4.56-5.63) 9.67 (7.25-12.89) 5.75 (5.08-6.52) 7.39 (5.03-10.85) 3.09 (2.38-3.99) 6.73 (3.84-11.80)

CD4 count at last visit
CD4 < 200 1* 1* 1* 1* 1* 1*
CD4 > 200 0.42 (0.39-0.46) 0.66 (0.54-0.80) 0.45 (0.39-0.51) 0.67 (0.51-0.87) 0.38 (0.33-0.43) 0.58 (0.43-0.77)

CD4 count at baseline
CD4 < 200 1* 1 1* 1 1* 1*
CD4 > 200 0.73 (0.67-0.79) 0.94 (0.79-1.12) 0.80 (0.71-0.90) 1.05 (0.83-1.32) 0.65 (0.57-0.73) 0.76 (0.58-0.98)

Second line
No 1* 1* 1* 1* 1* 1*
Yes 0.32 (0.27-0.37) 0.38 (0.29-0.50) 0.32 (0.26-0.39) 0.36 (0.25-0.52) 0.32 (0.26-0.39) 0.39 (0.27-0.56)

Viral load <1000
No 1* 1* 1* 1* 1* 1*
Yes 0.40 (0.37-0.44) 0.30 (0.26-0.35) 0.43 (0.39-0.48) 0.34 (0.0.28-0.42) 0.35 (0.31-0.40) 0.23 (0.17-0.29)
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vulnerable age group. In our study, the median duration
on ART was 8 months. ALHIV in Ehlanzeni achieved
the UNAIDS’ 90-90-90 target for 2020. However, the
retention in care at 6 months declined sharply when
observed at 12 months from 90% to 85%. Another
study conducted in the Cape Metropole, South Africa
found even lower retention in care at 4, 12 and 24
months as 68.6%, 50.5% and 36.4%, respectively (Van
Wyk et al., 2020). A study on mental health of ALHIV
(13-19 years) accessing treatment and care in Johannes-
burg health facilities found that being HIV is a predis-
posing factor to developing mental health challenges,
which in turn negatively impacts on retention in care
(Woollett, Cluver, Bandeira, & Brahmbhatt, 2017).
Therefore, interventions that improve the mental health
of ALHIV should be integrated in the HIV care and
treatment programmes (Okonji et al., 2020). Further-
more, a recent qualitative study found that ALHIV
drop out of care when they do not understand the
reason for daily medication intake as a result of not
being disclosed to (Lanyon et al., 2020).

Our findings show that male ALHIV were more
likely to be retained in ART care compared to females.
Associations between gender and retention in care
among adolescents are conflicting. While some studies
report that attrition rates among males are higher com-
pared to females (Kusemererwa et al., 2021; Mutasa-
Apollo et al., 2014), the opposite association were
observed in a study in the Cape Metropole in South
Africa (Van Wyk et al., 2020), which is consistent
with our study findings. There is growing qualitative
evidence suggesting that men’s disinclination to engage
in HIV care is linked to masculinity – set of local beliefs
and practices that capture what it means in a particular
context to be a man (Chikovore et al., 2016; Mukum-
bang, 2021; Nyamhanga, Muhondwa, & Shayo, 2013;
Skovdal et al., 2011). In the Cape Metropole study nearly
half of the female adolescents initiated on ART were
pregnant, which may account for higher dropout
among females compared to males. It is well documen-
ted in the literature that adolescent pregnant women are
more likely to be lost-to-follow-up from ART care after
giving birth (Matyanga et al., 2016; Nuwagaba-Biribon-
woha et al., 2018). The syndemic of early motherhood
and HIV increases the vulnerability of these adolescent
mothers to disengaging from HIV care (Toska, Laur-
enzi, Roberts, Cluver, & Sherr, 2020).

To address pre-ART lost to follow-up, the NDoH
implemented same-day initiation (SDI) – ART
initiation on the same day of HIV diagnosis. While
there is evidence suggesting that same-day ART
initiation improves clinical outcomes including viral
load suppression and retention in care at 12 months

after ART initiation (Ford et al., 2018), a recent systema-
tic review showed that same-day ART initiation is a risk
factor for retention in care (Knettel et al., 2018). In this
study, we found no significant relationship in retention
in care among adolescents initiated on ART on the same
day of HIV diagnosis compared to those who did not
initiate on the same-day of receiving their HIV diagno-
sis. Same day initiation is influenced by the acceptability
by adolescents (Lilian et al., 2020); and the absence of
clinical symptoms of TB and meningitis (Ford et al.,
2018; Lilian et al., 2020). Structural factors (e.g., Over-
crowded clinics), social factors (e.g., Perceived stigma)
and psychological factors (e.g., Poor ART readiness)
have been found to increase the risk of poor retention
in care among people initiating ART on the same day
(Pry et al., 2020). Adolescent and youth staff training
and implementation of adolescent and youth-friendly
services have been shown to facilitate engagement in
care among adolescent and youth populations (Okonji
et al., 2020; Ruria et al., 2017).

Our study found higher retention in care among ado-
lescents with a CD4 count >200 at baseline and at last
visit. Our finding is consistent with another study that
found higher risk to lost to follow-up among adolescents
with low CD4 count (Matyanga et al., 2016). Our findings
revealed that adolescents with suppressed viral load were
less likely to drop out of care compared to those who did
not achieve viral load suppression. This finding is consist-
ent with a study that found direct correlation between
perceived improved health outcomes with retention in
care (Van Wyk et al., 2020). These adolescents are likely
to remain in care because they are motivated by their
health status and by the association between treatment
and health outcomes (Bernays, Paparini, Seeley, &
Rhodes, 2017; Van Wyk et al., 2020).

Complex medications i.e., Increased dosing (twice
daily) and medications with adverse side effects are risk
factors for adherence and subsequently retention in care
(Holtzman, Brady&Yehia, 2015).Our study foundhigher
retention in care among adolescents on second-line regi-
men compared to those on first line regimen. Greater
emphasis on monitoring and follow up of patients who
have been switched to second-line treatment requires
greater attention and follow-up to remain in care.

Our study also found that the risk of dying or being
lost-to-follow-up increased among adolescents who
started ART between the ages of 10 and 19 years com-
pared to 0 and 9 years. This is because older adolescents
initiate on ART at a stage of advanced immunodefi-
ciency (Enane et al., 2018; Shroufi et al., 2013). This
finding is consistent with that of another study that
found that older adolescents (15–19 years) were more
likely to initiate late (Maskew et al., 2019). In addition,
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evidence suggest that significant amount of older ado-
lescents drop out of care as they transition from adoles-
cent ART care to adult ART care (Meloni et al., 2020).

Similarly, the risk of ALHIV dying or becoming lost
to follow-up increased for adolescents newly initiated
on ART compared to those previously initiated on
ART. Another study showed that patients newly
initiated on ART were more likely to require additional
retention in care support compared to patients pre-
viously initiated on ART (Brown et al., 2016). The reten-
tion of adolescents newly diagnosed with HIV on ART
care requires that the adolescent is mentally and clini-
cally prepared and are ready to initiate on ART (Ford
et al., 2018; Lilian et al., 2020).

Although TB manifestations among HIV positive
children are more severe and progression to death is
more rapid than in HIV-negative children (Jacobs
et al., 2020; Palme, Gudetta, Bruchfeld, Muhe, & Gie-
secke, 2002), early detection of TB infection and disease
significantly reduces mortality in children and ALHIV
(Vonasek et al., 2021). We found that ALHIV who
were diagnosed with TB were more likely to die or
become lost-to-follow-up compared to ALHIV without
TB disease. This result is consistent with a systematic
review that observed a higher case fatality rate among
children with HIV receiving treatment for TB compared
to those without HIV (Jenkins et al., 2017).

Study limitations

This study has a number of limitations. Firstly, as is the
case for all retrospective cohort studies, it is subject to
other risk or confounding factors that may be present
but were not measured such as household income status,
head of household, type of social support and psychoso-
cial wellbeing. Secondly, adolescents described as lost-to-
follow up in Tier.net may be under-reported due to
unrecorded mortality and silent transfers. Silent transfers
were treated as still in care as they do not have outcome
date and ART outcome as died or lost to follow-up.

Conclusion

Retention in care among adolescents on ART over two-
year period was considerably lower than the UNAIDS
2030 target of 95%. Of particular concern for interven-
tion is the lower rates of retention in care among
females and pregnant adolescents and starting ART
between the ages of 10 and 19 years. Family or care-
givers and peer support groups centred interventions
designed to promote early initiation and retention in
care through early case identification, quality clinical

and psychosocial support, as they transition from ado-
lescent to adult ART care are needed.
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