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ABSTRACT
Current guidelines recommend starting antiretroviral therapy (ART) as soon as possible after HIV
diagnosis to reduce morbidity, mortality and onward HIV transmission. We examined factors
influencing ART initiation by women who seroconverted during the Evidence for Contraceptive
Options and HIV Outcomes (ECHO) Trial. ECHO, conducted between 2015 and 2018, enrolled
HIV-negative, sexually active women, aged 16–35 years, from four African countries. Follow-up
was 12–18 months, with quarterly HIV testing. Women with incident HIV infection received
extensive counselling by trial staff and referral to local facilities for HIV care. Of 304 women with
≥90 days follow-up time since HIV diagnosis, 186(61.2%) initiated ART within 90 days, 69(22.7%)
initiated after 90 days, and 49(16.1%) had not initiated by the end of the study. There were no
statistically significant differences in characteristics among women who initiated ART ≤90 days
versus those who did not. Frequent reasons for delayed or non-initiation of ART included not
feeling ready to start ART and being newly diagnosed. In a large clinical trial, ART initiation was
modest within 90 days of HIV diagnosis and grew to 84% with longer observation. Despite
extensive counselling on the importance of early ART initiation, personal barriers delayed some
women from starting ART.
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Introduction

In 2015, the World Health Organization (WHO) rec-
ommended that antiretroviral therapy (ART) be
initiated by everyone living with HIV as soon as possible
due to the impact of sustained ART on reduced mor-
tality, morbidity, and sexual transmission to HIV-

negative partners (Cohen et al., 2016; INSIGHT
START Study Group et al., 2015; WHO, 2015). Despite
these global recommendations and related national
guidelines (Ministy of Health, National AIDS & STI
Control Programme [NASCOP], 2016; Republic of
Zambia, Ministry of Health, 2016; South African
National Department of Health, 2019; The Government

© 2021 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

CONTACT Ivana Beesham ibeesham@mru.ac.za MatCH Research Unit (MRU), Faculty of Health Sciences, University of the Witwatersrand, 40 Dr A B
Xuma Street, 11th Floor, Suite 1112, 4001, Durban, South Africa
*Present affiliation: RTI International, 30403040 East Cornwallis Road, Research Triangle Park, NC, USA.
†ECHO Trial Consortium:

Management Committee: Jared M Baeten (University of Washington, Seattle, WA, USA), James Kiarie (WHO, Geneva, Switzerland), Timothy D Mastro (FHI
360, Durham, NC, USA), Nelly R Mugo (Kenya Medical Research Institute, Nairobi, Kenya & University of Washington, Seattle, WA, USA), Helen Rees (Wits
Reproductive Health and HIV Institute, Johannesburg, South Africa).

Study Site Principal Investigators: Eswatini, Manzini: Jessica Justman, Zelda Nhlabatsi (Family Life Association of Eswatini & ICAP at Columbia University,
New York, NY, USA). Kenya, Kisumu: Elizabeth A Bukusi, Maricianah Onono (Kenya Medical Research Institute, Nairobi, Kenya). South Africa, Brits: Cheryl Louw
(Madibeng Centre for Research). South Africa, Cape Town: Linda-Gail Bekker, Gonasagrie Nair (University of Cape Town & Desmond Tutu HIV Centre). South
Africa, Durban: Mags Beksinska, Jennifer Smit (MatCH Research Unit (MRU), Faculty of Health Sciences, University of the Witwatersrand). South Africa, East
London: G Justus Hofmeyr, Mandisa Singata-Madliki (University of Fort Hare & University of the Witwatersrand). South Africa, Edendale: Jennifer Smit (MatCH
Research Unit (MRU), Faculty of Health Sciences, University of the Witwatersrand). South Africa, Johannesburg: Thesla Palanee-Phillips (Wits Reproductive
Health and HIV Institute, Faculty of Health Sciences, University of the Witwatersrand). South Africa, Klerksdorp: Raesibe Agnes Pearl Selepe (The Aurum Insti-
tute). South Africa, Ladysmith: Sydney Sibiya (Qhakaza Mbokodo Research Clinic). South Africa, Soshanguve: Khatija Ahmed (Setshaba Research Centre). Zam-
bia, Lusaka: Margaret Phiri Kasaro, Jeffrey Stringer (UNC Global Projects Zambia & University of North Carolina at Chapel Hill, Chapel Hill, NC, USA).

AIDS CARE
2022, VOL. 34, NO. 4, 478–485
https://doi.org/10.1080/09540121.2021.1944601

http://crossmark.crossref.org/dialog/?doi=10.1080/09540121.2021.1944601&domain=pdf
http://orcid.org/0000-0003-4889-8123
http://orcid.org/0000-0002-4169-4112
http://orcid.org/0000-0001-7285-998X
http://creativecommons.org/licenses/by/4.0/
mailto:ibeesham@mru.ac.za
http://www.tandfonline.com


of the Kingdown of Eswatini, 2018), individuals some-
times delay or choose to not initiate ART (Ahmed
et al., 2018; Larsen et al., 2019; Lee et al., 2019;
Maughan-Brown et al., 2018; Pell et al., 2018; Plazy
et al., 2015). Recent population-level surveys have
found that 30% of South Africans and ∼12% of people
living with HIV in Eswatini, Kenya, and Zambia who
know their HIV diagnosis are not using ART (Human
Sciences Research Council, 2018; Ministry of Health,
Zambia, 2017; NASCOP, 2020; Swaziland Ministry of
Health, 2017). In these and similar settings, factors
influencing the decision to delay ART include feeling
healthy, feeling unprepared to start lifelong ART, HIV
stigma, a lack of social support, difficulties translating
intentions into actions, costs incurred to access ART,
concerns about confidentiality, low-quality health ser-
vices, and incomplete understanding about the benefits
of ART (Ahmed et al., 2018; Nhassengo et al., 2018; Sy
et al., 2021). Provider-based factors, such as a lack of
urgency to prescribe ART, particularly in people with
higher CD4 counts, have also resulted in delayed or
non-initiation of ART (Lee et al., 2019).

In this analysis among African women participating
in a trial of contraceptives and HIV incidence (ECHO,
the Evidence for Contraceptive Options and HIV Out-
comes Trial) (ECHO Trial Consortium, 2019), we
aimed to estimate the time to ART initiation and reasons
that women did not initiate ART within 90 days. This
study was conducted during the era of the WHO “Treat
All” policy which was initiated in 2016, and implemented
countrywide in the four countries of the study participants
(WHO, 2017). Our study findings provide important
data on reasons young African women participating in
a clinical trial might delay ART initiation despite the
provision of extensive counselling and support, and
country policies that support rapid ART initiation.

Methods

Study population and procedures

The ECHO Trial was a randomised clinical trial, con-
ducted between 2015 and 2018, that enrolled 7829
HIV-negative sexually active women aged 16–35 years
from 12 sites in four African countries (Eswatini,
Kenya, South Africa, and Zambia). Women were ran-
domised to receive either intramuscularly injected
depot medroxyprogesterone acetate (DMPA-IM), the
copper intrauterine device (IUD) or levonorgestrel
(LNG) implant. The primary study endpoint was HIV
incidence. Women were followed quarterly for 12–18
months. The study population for this analysis com-
prised all women diagnosed with HIV during the

ECHO Trial, who were ART naïve at the time of HIV
diagnosis by the study.

HIV diagnosis

Two rapid HIV tests were conducted in parallel at every
scheduled visit. If one or both rapid tests were positive,
confirmatory testing was done using HIV ELISA and
HIV RNA PCR tests. HIV infection was confirmed if
the HIV ELISA was reactive and the HIV RNA PCR
viral load was >400 copies/ml. If both criteria were not
met, additional testing was done using Western blot,
HIV DNA PCR, and/or additional HIV RNA PCR
tests. All cases of possible seroconversion were adjudi-
cated by an endpoints committee. Nucleic acid amplifica-
tion testing for Chlamydia trachomatis and Neisseria
gonorrhoeae and quantification of CD4 T cells were also
conducted at visits with possible seroconversion.
Women diagnosed with HIV remained in the study.
CD4 T cell and HIV RNA testing were conducted quar-
terly by trial staff post seroconversion. Women with
confirmed incident HIV infection received comprehen-
sive counselling by study counsellors, nurses and clini-
cians, and referral to local HIV care providers for
ongoing HIV care, including the initiation of ART. Link-
age to care was ascertained via participant self-report.

Data collection

Through interviewer-administered questionnaires,
demographic data were self-reported at baseline and
sexual behaviour data were self-reported at baseline
and quarterly. Reasons for not using ART were collected
via participant self-report using closed-ended options
with a category “other” that allowed for reasons which
were not specified to be documented using open text.
All data, including laboratory test results, were collected
using paper-based case report forms and transmitted to
the data centre via fax.

Statistical methods

Kaplan Meier curves were used to depict the time to
ART initiation. Among women with ≥90 days follow-
up after HIV diagnosis, associations of demographics
at study enrolment (age, education, ever married, earn-
ing income, living with husband or partner), sexual
behaviours and clinical characteristics at the HIV diag-
nosis visit, with initiation of ART ≤90 days of HIV diag-
nosis were estimated as relative risks using Poisson
regression modified with robust error variance (Zou,
2004). Factors associated with ART initiation with a p-
value <0.20 were included in a multivariable model.
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Ethical statement

Research ethics committees for each of the study sites,
the FHI360 Protection of Human Subjects Committee,
and the WHO ethics committee approved the study.
Participants completed written informed consent.

Results

Incident HIV infection

In total, 412 women (5.3% of the 7829 enrolled in the
ECHO Trial) were diagnosed with HIV infection. Of
these, 15 (3.6%) were determined retrospectively to
have started ART prior to their study diagnosis and
are excluded from analyses. Of the remaining 397
women, 304 (76.6%) contributed ≥90 days of follow-
up time post-HIV diagnosis and are included in
regression models (Figure 1).

Participant characteristics

Of the 397 women who seroconverted and were not
using ART at study diagnosis, approximately two-thirds
(275, 69.3%) were aged 16–24 years, and most were
unmarried (369, 92.9%) and not earning an income
(323, 81.4%) (Table 1). The characteristics of women

who had <90 days and ≥90 days of follow-up in the
study subsequent to HIV diagnosis were similar.

ART initiation

Of the 93 women with <90 days follow-up time in the
study subsequent to HIV diagnosis, 23 (24.7%)
initiated ART prior to study exit. Among women
with ≥90 days follow-up since HIV diagnosis
(n=304), 186 (61.2%) initiated ART ≤90 days of HIV
diagnosis, 69 (22.7%) initiated ART >90 days, and 49
women (16.1%) did not initiate ART by study exit
(Figure 1). Of note, the median time to ART initiation
among women who initiated ART during the study
was 39.5 days (IQR: 11-130), and >50% of women
did not initiate ART within 30 days of HIV diagnosis
(Figure 2). Only four women (1.3%) had initiated ART
on the day of HIV diagnosis. Demographics, sexual
characteristics, and other factors were not significantly
associated with initiating ART within 90 days
(Table 2). The most frequent reasons women provided
for not initiating ART at the first follow-up visit
after HIV diagnosis were not being ready to start
ART (15.3%) and being newly diagnosed (16.7%)
(Table 3). Among all visits following HIV diagnosis,
the most common reasons reported were not feeling

Figure 1. Participant flow: HIV diagnosis and commencement of antiretroviral therapy (ART).
Note: *23 women with <90 days follow-up reported initiating ART.
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ready to start ART (37.3%), having been newly diag-
nosed (21.3%), and feeling healthy (17.3%).

Discussion

Women who acquired HIV during the ECHO Trial
received comprehensive counselling by trial staff, and
referral to local health facilities for ongoing HIV care.
With this level of support, 61% had initiated ART within
90 days of HIV diagnosis, and 84% by the end of study
participation. Initiation was higher than a recent com-
munity-based cluster randomised trial where 47% of
participants initiated ART within six months of referral
(Sabapathy et al., 2017), and similar to a recent vaccine
efficacy trial where 82% initiated ART by 24 weeks

(Grey, 2020). Overall, despite the provision of extensive
counselling and support in clinical trials, there remains
a gap in early ART initiation among trial participants,
and a need for increased efforts to promote earlier
initiation of ART.

Frequent reasons for not initiating ART in our cohort
were not feeling ready to start ART, being newly diag-
nosed, and feeling healthy, which may signal personal
barriers related to acceptance of HIV status and need
for lifelong medication. In a systematic review of quali-
tative studies from low-and-middle income countries,
“feeling healthy” was a key factor in the decision to
defer ART (Ahmed et al., 2018), however other trials
have documented structural barriers such as busy or
crowded clinics, and inconvenient clinic hours to be

Table 1. Participant characteristics by follow-up status.
Participant characteristics N (%) or median (IQR)

Characteristic Total (N = 397)
≥90 days in follow up after HIV diagnosis (n

= 304)
<90 days in follow up after HIV diagnosis (n

= 93)

Age
16 - 24 275 (69.3%) 210 (69.1%) 65 (69.9%)
25 - 29 93 (23.4%) 70 (23.0%) 23 (24.7%)
30+ 29 (7.3%) 24 (7.9%) 5 (5.4%)

Education
Attended primary school 14 (3.5%) 9 (3.0%) 5 (5.4%)
Secondary school, not complete 160 (40.3%) 128 (42.1%) 32 (34.4%)
Secondary school, complete 157 (39.5%) 121 (39.8%) 36 (38.7%)
Attended post-secondary school 66 (16.6%) 46 (15.1%) 20 (21.5%)

Ever married
No 369 (92.9%) 290 (95.4%) 79 (84.9%)
Yes 28 (7.1%) 14 (4.6%) 14 (15.1%)

Living with husband/partner
No 344 (86.6%) 267 (87.8%) 77 (82.8%)
Yes 53 (13.4%) 37 (12.2%) 16 (17.2%)

Earn an income
No 323 (81.4%) 248 (81.6%) 75 (80.6%)
Yes 74 (18.6%) 56 (18.4%) 18 (19.4%)

Contraceptive method
Depot medroxyprogesterone acetate 139 (35.0%) 104 (34.2%) 35 (37.6%)
Implant 117 (29.5%) 95 (31.2%) 22 (23.7%)
Intrauterine device (IUD) 141 (35.5%) 105 (34.5%) 36 (38.7%)

Viral load (log10copies/ml) 4.48 (3.68, 5.26) 4.53 (3.72, 5.27) 4.15 (3.47, 4.84)
CD4 (cells/mm3) 550 (408, 704) 538 (402, 690) 587 (464, 769)
HIV status of primary sex partner
Negative / Don’t know 383 (98.2%) 294 (98.7%) 89 (96.7%)
Positive 7 (1.8%) 4 (1.3%) 3 (3.3%)

Total sex partners in last 3 months
0/1 359 (90.7%) 272 (89.8%) 87 (93.5%)
⍰2 37 (9.3%) 31 (10.2%) 6 (6.5%)

Number of vaginal sex acts in last 3
months

9 (4, 20) 8 (4, 19) 10 (5, 20)

Frequency of condom use in last 3
months
Never 76 (20.2%) 58 (20.1%) 18 (20.2%)
Rarely 16 (4.2%) 14 (4.9%) 2 (2.2%)
Sometimes 178 (47.2%) 136 (47.2%) 42 (47.2%)
Often 19 (5.0%) 17 (5.9%) 2 (2.2%)
Always 88 (23.3%) 63 (21.9%) 25 (28.1%)

Pregnant
No 384 (96.7%) 295 (97.0%) 89 (95.7%)
Yes 13 (3.3%) 9 (3.0%) 4 (4.3%)

Country
South Africa 345 (86.9%) 269 (88.5%) 76 (81.7%)
Kenya 14 (3.5%) 9 (3.0%) 5 (5.4%)
Zambia 6 (1.5%) 3 (1.0%) 3 (3.2%)
Eswatini 32 (8.1%) 23 (7.6%) 9 (9.7%)
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Figure 2. Days to antiretroviral therapy (ART) initiation using Kaplan-Meier methods.
Note: *Restricted to women with ≥90 days of follow-up in the trial subsequent to HIV diagnosis.

Table 2. Participant characteristics and association with antiretroviral therapy (ART) initiation within 90 days.
Summary Unadjusted* Adjusted

Characteristics
Did NOT initiate within

90 days (n = 118)
Initiated within
90 days (n = 186)

RR (95% CI);
p-value*

RR (95% CI);
p-value

Age 1.00
16 - 24 82 (39.0%) 128 (61.0%) Ref
25 - 29 27 (38.6%) 43 (61.4%) 0.98 (0.69, 1.40); 0.92
30+ 9 (37.5%) 15 (62.5%) 1.00 (0.58, 1.72); 0.90

Education 0.08
Attended primary school 2 (22.2%) 7 (77.8%) Ref
Secondary school, not complete 50 (39.1%) 78 (60.9%) 3.24 (0.51, 20.49); 0.21 4.20 (0.60, 29.37); 0.15
Secondary school, complete 54 (44.6%) 67 (55.4%) 3.61 (0.57, 22.87); 0.17 4.70 (0.68, 32.14); 0.11
Attended post-secondary school 12 (26.1%) 34 (73.9%) 1.80 (0.26, 12.30); 0.55 2.37 (0.30, 18.36); 0.41

Ever married 0.58
No 114 (39.3%) 176 (60.7%) Ref
Yes 4 (28.6%) 10 (71.4%) 0.76 (0.29, 1.99); 0.58

Living with husband/partner 0.86
No 104 (39.0%) 163 (61.0%) Ref
Yes 14 (37.8%) 23 (62.2%) 0.96 (0.59, 1.54); 0.86

Earn an income 0.34
No 93 (37.5%) 155 (62.5%) Ref
Yes 25 (44.6%) 31 (55.4%) 1.18 (0.84, 1.67); 0.34

Randomised Contraceptive method 0.48
Depot medroxyprogesterone acetate 38 (36.5%) 66 (63.5%) Ref
Implant 42 (44.2%) 53 (55.8%) 1.23 (0.85, 1.75); 0.27 1.11 (0.77, 1.58); 0.58
Intrauterine device 38 (36.2%) 67 (63.8%) 1.04 (0.71, 1.52); 0.85 1.07 (0.73, 1.55); 0.73

Viral load (log10 transformed) 4.48 (3.54, 5.26) 4.53 (3.87, 5.28) 0.92 (0.80, 1.05); 0.22 0.92 (0.80, 1.05); 0.20
CD4 (cells/mm3) 548 (422, 678) 532 (396, 697) 1.01 (0.95, 1.08); 0.71
HIV status of primary sex partner 0.60
Negative / Don’t know 115 (39.1%) 179 (60.9%) Ref
Positive 1 (25.0%) 3 (75.0%) 0.64 (0.12, 3.49); 0.60

Total sex partners in last 3 months 0.18
0/1 109 (40.1%) 163 (59.9%) Ref
⍰2 9 (29.0%) 22 (71.0%) 0.66 (0.36, 1.21); 0.18 0.64 (0.34, 1.23); 0.18

Number of vaginal sex acts in last 3 months 10 (5, 24) 7 (4, 16) 1.01 (1.00, 1.02); 0.09 1.01 (1.00, 1.02); 0.11
Frequency of condom use in last 3 months 0.25
Never 26 (44.8%) 32 (55.2%) Ref
Rarely 8 (57.1%) 6 (42.9%) 1.26 (0.73, 2.16); 0.40
Sometimes 44 (32.4%) 92 (67.6%) 0.73 (0.50, 1.07); 0.11
Often 8 (47.1%) 9 (52.9%) 0.96 (0.52, 1.80); 0.90
Always 26 (41.3%) 37 (58.7%) 0.88 (0.58, 1.35); 0.55

Pregnant 0.60
No 115 (39.0%) 180 (61.0%) Ref

(Continued )

482 I. BEESHAM ET AL.



major barriers to initiating ART (Pry et al., 2020; Saba-
pathy et al., 2017).

Our study has some limitations. We did not collect
detailed data on the referral process, such as the proxi-
mity of referral sites to research sites and provider-
related factors, which could impact timing to ART
initiation. Also, the timing and extent to which the
“Treat All” policy was implemented between and within
the participating countries might not have been uni-
form. Additional in-depth information on reasons for
delayed or non-initiation of ART would have been use-
ful to better understand barriers to early ART initiation.

While ART use among all individuals diagnosed with
HIV offers several benefits, the rapidity of initiation
needs to be balanced against the readiness of individuals
to start ART, and take into account reasons individuals
might not want to initiate ART, to avoid later gaps in
ART use and dropout from HIV care. It is notable
that even in a clinical trial setting where women receive
comprehensive individualised supportive care from

trained trial staff, ART was often not initiated immedi-
ately or even within a few months. To combat this, clin-
icians and other healthcare providers providing ART,
can normalise the practice of immediate ART initiation
and provide detailed information to allow individuals to
make informed decisions about when to start ART,
while balancing the importance of respecting the indi-
viduals rights and choices, and patient autonomy.
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Table 2. Continued.
Summary Unadjusted* Adjusted

Characteristics
Did NOT initiate within

90 days (n = 118)
Initiated within
90 days (n = 186)

RR (95% CI);
p-value*

RR (95% CI);
p-value

Yes 3 (33.3%) 6 (66.7%) 0.73 (0.22, 2.36); 0.60
Country 0.41
South Africa 105 (39.0%) 164 (61.0%) Ref
Kenya 2 (22.2%) 7 (77.8%) 0.36 (0.06, 2.25); 0.28 0.80 (0.08, 8.00); 0.85
Zambia 2 (66.7%) 1 (33.3%) 1.70 (0.76, 3.86); 0.20 2.73 (1.21, 6.11); 0.02
Eswatini 9 (39.1%) 14 (60.9%) 1.04 (0.62, 1.77); 0.87 1.01 (0.59, 1.72); 0.98

*Covariates with global p-value < 0.2 included in adjusted model. Contraceptive method included regardless of p-value.
Age, education, ever married, earning income, living with husband or partner, measured at enrolment into parent study. HIV viral load, CD4 count, HIV status of
primary sex partner and sex behaviours measured at HIV diagnosis visit. Pregnancy measured at any time-point during study follow-up.

Table 3. Reasons women provided for not initiating
antiretroviral therapy (ART) at follow-up visits after HIV
diagnosis.

Reasons for not taking ART
First visit after HIV

diagnosis
All visits after HIV

diagnosis

Not ready to start antiretrovirals
(ARVs)

23 (15.3%) 56 (37.3%)

Newly diagnosed 25 (16.7%) 32 (21.3%)
Feels healthy 12 (8.0%) 26 (17.3%)
No time / Work related / Busy 9 (6.0%) 13 (8.7%)
Disclosure related / Struggling to
accept HIV diagnosis

9 (6.0%) 13 (8.7%)

Relocation / Festive season 4 (2.7%) 8 (5.3%)
Stigma 6 (4.0%) 7 (4.7%)
Partner related 5 (3.3%) 5 (3.3%)
Pre-treatment processing (in
queue at ART centre)

2 (1.3%) 4 (2.7%)

Clinic said was not eligible for
treatment

4 (2.7%) 4 (2.7%)

Awaiting confirmatory results 4 (2.7%) 4 (2.7%)
Afraid of side effects 3 (2.0%) 3 (2.0%)
Awaiting TB Investigations 1 (0.7%) 2 (1.3%)
Tested negative at clinic 2 (1.3%) 2 (1.3%)
Referral letter lost 2 (1.3%) 2 (1.3%)
No ART slots at the clinic 1 (0.7%) 1 (0.7%)
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