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Background: Since 2019, the World Health Organization has recommended dolutegravir-
containing regimens for HIV in low- and middle-income countries because of its high genetic
barriers to resistance, lower drug interactions, fewer side effects, higher viral load (VL)
suppression rates and cost-effectiveness compared to efavirenz.

Objectives: This study investigates factors associated with unsuppressed VLs in people living
with HIV on tenofovir-lamivudine and dolutegravir (TLD) in South Africa (SA).

Method: A cross-sectional study was conducted between October 2023 and February 2024
at Mamelodi Regional Hospital’s Ntshembo Clinic. Participants were people living
with HIV aged 18 years and older, more than 6 months on TLD, with either suppressed
(<50 copies/mL) or unsuppressed (> 50 copies/mL) VLs.

Results: Significant associations were found between unsuppressed VL and factors such as
sex, marital status, occupation and education level. Male participants were less likely to
achieve VL suppression than female participants (odds ratio: 0.45, p = 0.0007). Poor
antiretroviral therapy adherence was linked to higher unsuppressed VL (p < 0.05). Newly
initiated patients had significantly lower suppression rates (p < 0.05). The use of traditional or
herbal and religious products was also linked to unsuppressed VL (p < 0.05).

Conclusion: The study highlights the importance of addressing adherence factors to improve
VL suppression rates among people living with HIV on TLD.

Contribution: Tailored interventions targeting adherence, especially among newly initiated
patients, and addressing the use of traditional or herbal and religious products are warranted
to enhance treatment outcomes.

Keywords: dolutegravir; antiretroviral therapy; HIV; viral load; tenofovir disoproxil fumarate
lamivudine; factors.

Introduction

Since 2019, the World Health Organization (WHO) has recommended that low- and middle-
income countries use dolutegravir (DTG) containing regimens in first- and second-line
antiretroviral therapy (ART) for HIV.!? The DTG is an integrase strand transfer inhibitor (InSTI) a
high genetic barrier to resistance, few drug interactions, no interaction with contraceptives, fewer
side effects, high rate of viral load (VL) suppression and cost-effectiveness compared to efavirenz
(EFV).?

The currently preferred fixed-dose combination (FDC) DTG-containing regimen is tenofovir,
lamivudine (3TC), and DTG, commonly known as tenofovir-lamivudine and dolutegravir
(TLD), which is replacing TDF, emtricitabine (FTC) and EFV, known as TEE.>*

In 2007 and 2022, Statistics South Africa reported 278741 and 85796 AIDS related deaths,
respectively.>® The decline of 192945 deaths was because of greater access to ART, which was well
tolerated and had good adherence.® Optimal ART involves the best cost-effective and efficient
medications.”

The primary purpose of ART is to suppress the HIV VL copies; the South African HIV Guidelines
2019 defined it as VL < 50 copies per mL.> The suppressed VL leads to a restored and preserved
immune system and improves the health of people living with HIV while increasing their life span.**
Furthermore, suppressive ART reduces perinatal HIV transmission.*® People living with HIV cannot

http://www.sajid.co.za . Open Access


http://www.sajid.co.za
https://orcid.org/0009-0000-4201-4054
https://orcid.org/0000-0002-5968-0181
mailto:sanele.ngcobo@up.ac.za
https://doi.org/10.4102/sajid.v39i1.670
https://doi.org/10.4102/sajid.v39i1.670
http://crossmark.crossref.org/dialog/?doi=10.4102/sajid.v39i1.670=pdf&date_stamp=2024-10-04

sexually transmit HIV to their HIV-negative sexual partners,
endorsing the “Undetectable equals Untransmittable’ campaign
(U=1).2

The Southern African HIV Clinician Society (SAHCS) May
2022 publication advised that people living with HIV on TEE
can be switched to TLD regardless of the VL. Southern
African HIV Clinician Society further advised that people
with a suppressed VL within the last 6 months on the
protease inhibitor (PI) regimen such as lopinavir and
ritonavir (LPV/r) or atazanavir/ritonavir (ATV/r) can be
switched to TLD regardless of any resistance pattern or
history of the treatment.’

The 2023 National Department of Health ART clinical
guidelines endorsed the SAHCS recommendations.”® The
achievement of The Joint United Nations Programme on
HIV and AIDS (UNAIDS) third 95 means that 95% of people
living with HIV on the optimised ART, which is TLD
currently, must obtain a suppressed VL (< 50 ¢/mL); this is
very critical to the concept of U = U.8" This subsequently
results in the decline of sexually transmitted and perinatal
new HIV infections to end the AIDS epidemic. The UNAIDS
aims to end the epidemic in 2030, achievable through TLD
adherence. ®!

There have been few studies relating to factors associated
with unsuppressed HIV VL on TLD. A Malawian prospective
cohort study stated in its interpretation that within a year of
the introduction of transitioning patients to TLD, a high VL
suppression was noticed.”? Of the 1892 participants in a
Malawian study, 1725 (97.9%) (confidence intervals [CI]:
97.1-98.5) of 1762 reported a VL of > 51 ¢/mL. This study
highlighted adherence challenges but without detail.’? They
recommended resistance and HIV VL surveillance during
this massive transition to TLD.*

A retrospective study from Brazil between 2014 and 2017
used programmatic HIV data to assess the effectiveness of
the first-line ART regimen in achieving VL suppression over
the first 12 months.”* TDF, 3TC and DTG at 90.5% (95% CI
90.0-91.0) were more effective than TDF, 3TC and EFV at
84.0% (95% CI 83.7-84.2).1% The data showed that DTG was
superior to the EFV and protease-inhibitor-based regimens
for VL suppression; however, factors associated with VL
suppression were not reported.”

A cross-sectional study on antiretroviral (ARV) non-
adherence was conducted in a Kenyan referral hospital
(Turkana County)."* A lack of education, support or food,
distance to the health facility, side effects and alcohol usage
were associated with non-adherence. Of the 5243 people
living with HIV who had initiated ART; only 1551 (30%)
were on treatment, a 70% reduction.’* This study
investigated and identified factors associated with
unsuppressed VL in people living with HIV on TLD in a
South African clinic.
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Research methods and design

The study design was a cross-sectional study, utilising a
questionnaire to collect data from patients on a TLD-containing
regimen.

The study was conducted at Mamelodi Regional Hospital in
the Tshwane district, approximately 12.7 km from South
Africa’s capital city, Tshwane. The hospital, under Region
Six, serves residents of Mamelodi, Pretoria East, Eersterust
and Nellmapius. Newly diagnosed HIV patients from the
wards and specialised outpatient departments are referred to
the Ntshembo Clinic, which specialises in HIV and AIDS and
Tuberculosis care. Patients may either continue their care at
Ntshembo or be transferred to nearby local health facilities.

The study participants were primarily people living with
HIV receiving treatment at the Ntshembo Clinic, focusing on
those on a TLD regimen. Selection criteria included being
aged 18 years and older who had been on a TLD regimen for
over 6 months, categorised based on their latest VL results
obtained within the last 6 months from the questionnaire
date: VL > 50 ¢/mL or VL < 50 ¢/mL. Exclusion criteria
encompassed people living with HIV younger than 18,
individuals not on a TLD regimen or those on TLD for less than
6 months. The principal investigator conducted participant
selection over 3 months at Mamelodi Regional Hospital’s
Ntshembo Clinic, following standardised recruitment
guidelines. During regular clinic hours from 07h00 to 08h00,
the investigator retrieved patient files with assistance from
Mamelodi Hospital data capture. Participants underwent the
clinic routine, including accessing their files, attending
counselling sessions and visiting the vital signs room for
measurements. The clinic utilises Tier.net (an electronic
record system for managing HIV/AIDS care), managing
1179 people living with HIV on TLD, with 785 having
suppressed and 394 having unsuppressed VLs. Recruitment
included participants with clinic appointments between 30
October 2023 and 28 February 2024. All recruited participants
received detailed study briefings and voluntarily signed
informed consent documents. The principal investigator
administered an online questionnaire during clinic visits,
taking approximately 10 min and supplemented data with
information from participants’ clinic files.

Data sources and measurement

The researcher developed the questionnaire using literature
and existing validated instruments, including the Adherence
Barriers Questionnaire for HIV (ABQ-HIV) patients on ART
and the Alcohol, Smoking and Substance Involvement
Screening Test (ASSIST). Once designed, the questionnaire
was entered into Qualtrics Online Survey, University of
Pretoria version, for data collection purposes. To test the
feasibility of the study and the questionnaire, a pilot study
was conducted on five participants; data from this pilot study
did not form part of the primary study. The questionnaire
covered biographic information, HIV status disclosure,
patient support systems, details about TLD treatment,
adherence, substance use and medical history.
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Sample size

Study participants were purposefully sampled based on their
VL results. A sample size of 290 study participants was
calculated using an online sample size calculator, considering
the assumed population size of 1179 people living with HIV
on TLD at Mamelodi Hospital. This calculation factored in
clinicappointments between 30 October 2023 and 28 February
2024, with a margin of error of 5% for 95% CI and a 50%
prevalence to ensure maximum sample size.

Statistical analysis

The data analysis was conducted to assess factors associated
with VL suppression among the 304 study participants
recruited from Mamelodi Hospital between 30 October 2023
and 28 February 2024. Descriptive statistics were used to
summarise participant demographics, including sex, marital
status, occupational status and education level. The Chi-
square test was employed to examine associations between
categorical variables such as sex, marital status and VL
suppression status, reporting odds ratios (OR) with 95% CI
and corresponding p-values.

In addition, logistic regression analysis was performed to
further explore the relationships between demographic
factors sex, marital status, occupation, education), HIV-
related factors (HIV status disclosure, support in ARV
adherence) and behavioural factors (medication adherence,
health perception) with VL suppression status. For Likert
scale responses assessing medication adherence and health
perception, independent samples t-tests were used to
compare mean scores between participants with suppressed
and unsuppressed VL. All statistical analyses were conducted
using SPSS version 27.0 (IBM Corp., Armonk, NY, USA), with
statistical significance set at p < 0.05.

Ethical considerations

The University of Pretoria Faculty of Health Science
Research Ethics Committee reviewed the research proposal
and provided ethical approval (Ethics reference number:
453/2023). Participants were allocated study numbers e.g.
AO001 to A304, which were aligned with the clinic file;
however, this was only known to the study principal
researcher and the study supervisor. The 304 recruited
participants were briefed about the study and voluntarily
signed an informed consent document that they agreed to
participate.

Results

Of the 304 participants recruited, 41.1% (n = 146) of male
participants had a suppressed VL, versus 60.8% (n = 158)
of female participants (OR: 0.45 [95% CI: 0.28 to 0.7])
signifying a 55% lower likelihood of achieving VL
suppression among male participants than female
participants. Married (48.1%, OR: 0.52, 95% CI: 0.31-0.85,
p =0.018) and widowed (12.5%, OR: 0.08, 95% CI: 0.01-0.67,
p = 0.0163) participants demonstrated significantly lower
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suppression rates than those who were single (53.8%). In
terms of occupational status, self-employed participants
(40.0%, OR: 0.35,95% CI:0.13-0.93, p = 0.0355) and employed
participants (51.6%, OR: 0.56, 95% CI: 0.35-0.90, p = 0.0163)
exhibited significantly lower rates of VL suppression
than unemployed participants (53.1%). Participants who
reported completing secondary education as their highest
level of education had a significantly lower proportion
of suppressed VL (45.0%, OR: 0.60, 95% CI: 0.37-0.96,
p =0.0335) when compared to those who completed primary
(42.2%) (Table 1).

HIV status disclosure and support

Of the 297 participants who indicated that they disclosed
their HIV status, 52.2% (n = 155) exhibited a suppressed VL
compared to 14.3% (n = 1) among those who did not disclose
their status (n = 7). Among 179 participants who reported
receiving support in taking ARVs, 52% had suppressed VL,
compared to 45.8% of those who reported not getting support.
Notably, those getting support from people living with HIV
had the highest suppression rate of 53.9%, followed by those
supported by HIV-negative individuals (51.5%) (Table 2). The
analysis did not reveal any statistically significant disparities
in the levels of disclosure and support pertaining to both VL
suppression and unsuppression.

Patient perspective on their medication
adherence and health perception

A grading system ranging from ‘1’ (indicating strong
disagreement) to ‘4’ (strong agreement) was used to measure
patients’ perspectives on their medication adherence. The
mean Likert scale score for displaying higher trust in a
clinician was significantly greater in the VL-suppressed
group (mean: 3.91, standard deviation [s.d.]: 0.37) than in the
unsuppressed group (mean: 3.70, s.d.: 0.53) (Table 3).
Regarding medication effectiveness and strict regularity, the
mean was higher in the suppressed VL group (mean: 3.90,
s.d.: 0.47) than in the unsuppressed VL group (mean: 3.30,
s.d.: 0.77). In the context of ‘taking medicines automatically at
a fixed time’, the mean was 3.82 (s.d.: 0.63) for the suppressed
group, compared to 3.14 (s.d.: 0.83) for the unsuppressed
group, p <0.001. When away from home, adherence challenges
to the treatment plan were rated with a mean of 1.30 (s.d.: 0.52)
among individuals with suppressed VL, compared to 1.43
(s.d.: 0.73) among those with unsuppressed VL (p < 0.001). The
family and/or friend support was stronger among suppressed
participants, with a mean of 3.88 (s.d.: 0.43) compared to 3.57
(s.d.: 0.73) among those with unsuppressed VL.

The following questionnaire was adapted by the principal
investigator using validated questionnaires such as the ABQ-
HIV patients on ART.*

Regarding adherence in the past 3 months, participants
who reported fair (0%, OR: 0.02, 95% CI: 0.00-0.50,
p =0.0152), good (0%, OR: 0.01, 95% CI: 0.00-0.11, p = 0.0005)
and very good (18.4%, OR: 0.11, 95% CI: 0.05-0.26, p < 0.0001)
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TABLE 1: Characteristics of study participants.

Characteristic Total Suppressed VL Unsuppressed VL OR 95% ClI )4

n % n % n %
Gender
Male 146 42.9 60 41.1 86 58.9 0.45 0.28-0.71 0.0007*
Female 158 57.1 96 60.8 62 39.2 Ref - -
Marital status
Single 186 61.2 100 53.8 86 46.2 Ref - -
Married 104 34.2 50 48.1 54 51.9 0.52 0.31-0.85 0.0108
Divorced 6 2.0 5 83.3 1 16.7 2.80 3.20-24.50 0.3500
Widowed 8 2.6 1 12.5 7 87.5 0.08 0.01-0.67 0.0196
Occupation
Unemployed 81 26.7 43 53.1 38 46.9 Ref - -
Self-employed 20 6.6 8 40.0 12 60.0 0.35 0.13-0.93 0.0355
Employed 192 63.4 99 51.6 93 48.4 0.56 0.35-0.90 0.0163
Student 9 3.0 4 44.4 5 55.6 0.42 0.11-1.66 0.2191
Other 1 0.3 1 100.0 0 0.0 1.60 0.06—40.15 0.7746
Highest level of education
Never went to school 15 4.9 10 66.7 5 333 1.46 0.47-4.52 0.5118
Completed primary school 128 42.1 74 57.8 54 42.2 Ref - -
Completed secondary school 149 49.0 67 45.0 82 55.0 0.60 0.37-0.96 0.0335
Completed tertiary education 12 4.0 5 41.7 7 58.3 0.52 0.16-1.73 0.2873
Cl, confidence interval; OR, odds ratio; Ref, reference; VL, viral load.
*, Statistically significant p-values.
TABLE 2: HIV status disclosure and support.
Variable Total Suppressed VL Unsuppressed VL OR 95% ClI )4

n % n % n %

HIV status disclosure
No 7 2.3 1 14.3 6 85.7 Ref S Ref
Yes 297 97.7 155 52.2 142 47.8 6.51 0.77-54.72 0.0847
Support for taking ARVs
No 24 7.9 11 45.8 13 54.2 Ref - Ref
Yes 279 92.1 145 52.0 134 48.0 1.28 0.55-2.95 0.5600
Supporter’s known HIV status
Yes 254 91.0 130 51.2 124 48.8 Ref - -
No 25 9.0 15 60.0 10 40.0 1.43 0.62-3.30 0.5645
HIV status of support person
HIV positive 152 59.8 82 53.9 70 46.1 Ref - -
HIV negative 68 26.8 35 51.5 33 48.5 0.91 0.51-1.61 0.7337
Prefer not to answer 34 13.4 13 38.2 21 61.8 0.53 0.25-1.13 0.1008

ARV, antiretroviral; Cl, confidence interval; OR, odds ratio; Ref, reference; VL, viral load.

Individuals initiated on TLD exhibited a significantly lower
suppression rate of 34.1% (OR: 0.44, 95% CI: 0.22-0.88,
p = 0.0202) than those who switched from another regimen,
with a VL suppression rate of 54.0%. The analysis revealed that

adherence exhibited significantly lower rates of VL
suppression than those who reported excellent adherence
(67.3%). When asked whether they had been taking
their medication as prescribed over the past 3 months,
participants who answered ‘sometimes’ (4.4%, OR: 0.03,
95% CI: 0.01-0.13, p < 0.0001) exhibited a significantly lower
VL suppression rate compared to those who answered “yes’
(60.2%) (Table 4).

VL suppression
individuals” responses to questions regarding side effects,
nausea and current medication usage. Participants taking
traditional medication exhibited a significantly lower VL
suppression rate of 11.1% (OR: 0.11, 95% CI: 0.01-0.91,
p = 0.0409) compared to 52.9% among those not taking
traditional medicine. Nine participants who reported taking
holy water exhibited a significantly lower suppression rate of
zero (OR: 0.05, 95% CI: 0.00-0.82, p = 0.0395) compared to
52.9% among the 295 participants who reported not taking

showed no significant difference in

Of the 303 participants, 8.25% (n = 25) were diagnosed with
another medical condition; among these, 48% (n = 12) had a
suppressed VL, while 51.4% among those with no other
medical condition had a suppressed VL, with no statistical
significance. When participants were asked about their

work schedule, those who reported working both day and holy water (Table 5).
night shifts exhibited a significantly lower VL suppression rate
(30%, OR: 0.35, 95% CI: 0.15-0.80, p = 0.0126) compared to Di scus Si on

those working only day shifts (55.4%). In response to the

question regarding (how they started taking TLD), 86.51%
(n = 263) indicated switching to TLD from another regimen.

http://www.sajid.co.za . Open Access

This study investigated and identified factors associated
with unsuppressed VL in people living with HIV on TLD for
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TABLE 3: Patients’ perspectives on their medication adherence and health perception.
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Statements on patient perspectives regarding medication adherence Suppressed VL Unsuppressed VL Total

Mean s.d. Mean s.d. )4 t
| fully understand what my doctor, nurse or pharmacist has explained to me regarding my medication therapy. 4.0 0.1 4.0 0.1 0.207 0.631
| can mention the names of my medicines and their scope without hesitation. 1.2 0.6 1.1 0.4 0.087 0.781
| trust my clinician and agree on my therapy plan together with him. 3.9 0.4 3.7 0.5 <0.001* 4.003
My medications only help me if | take them on a strict regular basis. 3.9 0.5 3.3 0.8 <0.001* 8.112
Medicines are all poisonous. You should avoid taking medicines at all if possible. 11 0.4 1.1 0.3 0.355 0.464
| feel basically healthy. Therefore, | am sometimes unsure whether | really have to take my medicines daily. 1.4 0.7 1.4 0.8 0.211 -0.421
| take my medicines automatically at a fixed time or on fixed occasions every day (e.g. at meal times, before 3.8 0.6 3.1 0.8 <0.001* 8.050
going to bed).
Generally, | find it unpleasant when other people notice my medication intake. 14 0.7 13 0.6 0.012 1.545
Generally, | often feel bad, and sometimes | feel discouraged and depressed. 1.3 0.6 1.3 0.6 0.837 0.424
| frequently have problems taking my medications (e.g. swallowing, opening the package, dividing the tablets) or 1.3 0.5 1.4 0.7 0.002 -1.255
it is difficult for me to adhere to the accompanying conditions of the medication intake (e.g. on an empty
stomach, with food or alcohol restrictions).
| have difficulties adhering to my treatment plan, especially when | am away from home (e.g. at weekends, on 1.3 0.5 1.4 0.7 <0.001* -1.804
business trips or holidays).
| receive great support from my family members/friends, who | can talk to at any time and ask for help. 3.9 0.4 3.6 0.7 <0.001* 4.452
In case | have already noticed or in case | were to notice side effects related to my medicines: | have talked or 33 1.1 3.2 1.1 0.241 1.155
would talk to my doctor about them as soon as possible.
In case | have already noticed or in case | were to notice side effects related to my medicines: | have stopped/ 2.1 0.9 23 0.8 0.290 -1.936
would stop taking my medications or would take less of them.
| frequently forget things on a daily basis. 1.3 0.6 1.3 0.6 0.741 -0.032

Source: Mueller S, Wilke T, Gorasso V, Erhart M, Kittner JM. Adaption and validation of the Adherence Barriers Questionnaire for HIV patients on antiretroviral therapy (ABQ-HIV). BMC Infect Dis.

2018;18(1):599. https://doi.org/10.1186/512879-018-3530-x
VL, viral load; s.d., standard deviation.
*, Statistically significant p-values.

TABLE 4: Antiretroviral therapy treatment adherence.

Adherence Total Suppressed VL Unsuppressed VL OR 95% ClI Y4

n % n % n %
ART adherence last month
Very poor 2 0.7 1 50.0 1 50.0 0.49 0.03-7.89 0.6119
Fair 8 2.7 0 0.0 8 100.0 0.02 0.00-0.50 0.0152
Good 36 12.1 0 0.0 36 100.0 0.01 0.00-0.11 0.0005*
Very good 38 12.8 7 18.4 31 81.6 0.11 0.05-0.26 < 0.0001*
Excellent 214 71.8 144 67.3 70 32.7 Ref = =
Over the past 3 months, have you been taking your medications regularly as prescribed?
Yes 254 83.8 153 60.2 101 39.8 Ref - -
Sometimes 45 14.9 2 4.4 43 95.6 0.03 0.01-0.13 < 0.0001*
No 4 13 1 25.0 3 75.0 0.22 0.05-2.15 0.1925

ART, antiretroviral therapy; Cl, confidence interval; OR, odds ratio; Ref, reference; VL, viral load.
*, Statistically significant p-values.

more than 6 months at Mamelodi Hospital. The results
revealed that demographic characteristic factors associated
with unsuppressed VL were male sex, marital status,
occupational status, working both day and night shifts and
level of education. Furthermore, other factors included poor
ART adherence, newly initiated patients and using traditional
or herbal and religious products.

This research revealed that male participants on TLD were
less likely to achieve a suppressed VL compared to their
female counterparts. This observation aligns with findings
from two previous studies conducted in Ethiopia.'*"”
However, it is worth observing that while these studies
focused on ART, they did not specifically target TLD or DTG-
based regimens.'*” Furthermore, the significantly lower VL
suppression rate among male participants in this study
may be attributed to their poorer treatment adherence, as
evidenced by fewer male participants reporting excellent
adherence (67.6%) than female participants (75.6%). Previous

http://www.sajid.co.za . Open Access

studies have reported that poor treatment outcomes in male
participants are linked to poor treatment adherence.!7181°
Additionally, the stigmatisation of visiting specialised
HIV and AIDS health facilities and cultural masculinity
might hinder the VL suppression of male participants who
will choose traditional medicine or religious products.’>*

It was observed in this study that participants who reported
using the traditional medicine concurrently with ART
exhibited a VL suppression rate, which was significantly lower
at 11.1% compared to those not using at 52.9% (p = 0.0409).
Notably, the current findings are similar to the study
conducted in a Tanzanian tertiary hospital, which reported
that patients on ART had increased odds of achieving viral
suppression (OR: 1.42, CI: 0.71-2.82) compared to those who
took ART and herbal medicinesconcurrently.?

The nine participants who started using the holy water
concurrently with TLD medication notably demonstrated a
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TABLE 5: Health characteristics by viral load status.
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Variable Total Suppressed VL Unsuppressed VL OR 95% CI )4

N % n % n %
Diagnosed with other medical condition?
No 278 91.8 143 51.4 135 48.6 Ref - -
Yes 25 8.3 12 48.0 13 52.0 0.87 0.38-1.98 0.7419
Work shift
Day shift 177 79.0 98 55.4 79 44.6 Ref - -
Night shift 2 0.9 1 50.0 1 50.0 0.81 0.05-13.09 0.8796
Both day and night shift 30 13.4 9 30.0 21 70.0 0.35 0.15-0.80 0.0126
Other 15 6.7 5 333 10 66.7 0.40 0.13-1.22 0.1098
Started taking TLD
Switched from another regimen 263 86.5 142 54.0 121 46.0 Ref - -
Initiated on TLD 41 13.5 14 34.1 27 65.9 0.44 0.22-0.88 0.0202
Side effects
Yes 78 26.4 41 52.6 37 47.4 1.09 0.65-1.83 0.7504
No 216 73.5 109 50.5 107 49.5 Ref - -
Nausea
Yes 43 100.0 18 41.9 25 58.1 0.71 0.36-1.37 0.3042
No 216 73.5 109 50.5 107 49.5 Ref - -
Taking medication for other medical conditions?
Yes 17 73.9 7 41.2 10 58.8 Ref - -
No 6 26.1 5 83.3 1 16.7 7.14 0.68-75.22 0.1017
Taking traditional medicine?
Yes 9 3.0 1 11.1 8 88.9 0.11 0.01-0.91 0.0409
No 295 97.0 156 52.9 148 50.2 Ref - -
Taking holy water or other products from church?
Yes 9 3.0 0 0.0 9 100.0 0.05 0.00-0.82 0.0395
No 295 97.0 156 52.9 148 50.2 Ref - -

Cl, confidence interval; OR, odds ratio; Ref, reference; TLD, Tenofovir-Lamivudine and Dolutegravir; VL, viral load.

reduced suppression rate of zero (OR: 0.05, 95% CI: 0.82,
p =0.0395); in contrast to the 52.9% suppression rate reported
by 295 participants not using the holy water concurrently
with TLD medication.

This study observed that excellent adherence to treatment
was associated with significantly higher VL suppression.
Impressively, the participants who reported taking the
medication regularly as prescribed had a significantly higher
suppression rate of 60.2% when compared to those who
indicated taking medication sometimes at 4.4% (p < 0.0001).
This study’s findings are consistent with results from the
University of Gondar, Ethiopia, reporting that with good
adherence, VL suppression was 260/296 (87.8%). Another
Ethiopian study reported that VL suppression was 96.3%
among study participants reporting good ART adherence.

Furthermore, associations were observed between
unemployment status and VL suppression; the results
revealed a significantly lower rate of VL suppression among
employed (51.6%) and self-employed (40.0%) compared to
unemployed participants (53.1%). Literature on this topic
shows mixed results. A systematic review and meta-analysis
found that employment generally correlates with better
ART adherence, particularly in low- and high-income
countries but not in middle-income countries, highlighting
the complexity of these factors.® Other studies have
reported being employed as a factor contributing to non-
adherence.*® Here, employment negatively impacted
medication adherence because of busy schedules, fear of
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stigmatisation at work, travel and difficulty accessing
refills.** We did not study-specific employment-related
factors leading to poor VL suppression, highlighting the
need for a follow-up study to better understand these
influences.

This study adds another novel factor in revealing that
individuals initiated on TLD exhibited a significantly lower
suppression rate of 34.1% (OR: 0.44, 95% CI: 0.22-0.88,
p =0.0202) compared to those who transitioned from another
ART regimen to a TLD regimen at 54.0%. The observed
difference in VL suppression significance between these two
groups underscores the paramount importance of treatment
adherence. Notably, a higher proportion of participants who
switched to TLD from another regimen reported excellent
adherence (74.1%) compared to those who were initiated on
TLD (56.4%). These results are aligned with the two studies
that looked into treatment outcomes of transitioning the
people living with HIV from another ART regimen to a TLD-
based regimen.?*?

There is a need for tailored interventions to address male
patients on TLD by possibly establishing sex-specific health
services or days to reach better outcomes of VL suppression.
Educational and enhanced adherence counselling for
traditional medicine and religious products should be used
by both counsellors and HIV clinicians during the patient’s
visit to the facility. Social development, private donors
and non-governmental organisations need to integrate to
assist in mitigating the financial burden experienced by
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unemployed patients. A patient-centered healthcare worker
relationship where the patients decide on the ART time
and not a decision taken on thier behalf.

This study contributes to the growing evidence that draws
attention to the importance of addressing multifaceted
psychosocial factors. Ultimately, the findings should lead to
improved treatment adherence for HIV management in
public health facilities to achieve HIV VL suppression for
people living with HIV on the TLD regimen.

The study’s limitations include relying on a questionnaire
based on self-reported data, which is subject to recall bias
and social desirability bias, potentially affecting the accuracy
of the responses. To address this, clinic files were used to
verify some of the clinical variables; however, this approach
had its own limitation, as some files contained missing data.
Stigma was not assessed in this study, which may limit
understanding of its impact on viral suppression.

Conclusion

This cross-sectional study VL in people living with HIV on
the TLD regimen. Factors associated with unsuppressed VL
included being male, the use of traditional/herbal and
religious products, lower educational attainment, non-
adherence to medication and a lack of HIV status disclosure.
These findings highlight the need for continued psychosocial
support services and strategic interventions to address
these factors, thereby improving VL suppression outcomes
among people living with HIV newly initiated on TLD. In
addition, more studies are needed to better understand the
impact of traditional/herbal and religious products on VL
suppression.

Acknowledgements

The authors would like to express their sincere gratitude to
the staff and patients of Ntshembo Clinic at Mamelodi
Regional Hospital for their cooperation and support
throughout the study. They would also like to thank the
administrative and technical staff for their assistance in data
collection and management. Finally, the authors express
their special thanks to their colleagues and peers at Wits
Reproductive Health and HIV Institute (WITS RHI) in
Tshwane District for their valuable feedback and
encouragement. This article is partially based on the
author’s mini dissertation entitled ‘Factors associated with
unsuppressed viral load in People Living with HIV on
Tenofovir-Lamivudine and Dolutegravir in Mamelodi
Hospital, South Africa’, towards the degree of Master of
Public Health in the School of Health Systems and Public
Health, University of Pretoria, South Africa on 05 September
2024, with supervisor Dr Sanele Ngcobo.

Competing interests

The authors declare that they have no financial or personal
relationship(s) that may have inappropriately influenced
them in writing this article.

Page 7 of 8 . Original Research

http://www.sajid.co.za . Open Access

Authors’ contributions

M.SM., as a Master of Public Health (MPH) student,
contributed to the study design, data collection, analysis
and interpretation of the results. M.S.M. also played a
significant role in drafting and revising the article. S.N., the
supervisor, provided guidance throughout the research
process, including the development of the study concept,
oversight of data collection and critical revision of the article
for important intellectual content. M.SM. and S.N.
approved the final version of the article and agree to be
accountable for all aspects of the work.

Funding information

The authors received no financial support for the research,
authorship, and/or publication of this article.

Data availability

The data that support the findings of this study are available
on request from the corresponding author, S.N.

Disclaimer

The views and opinions expressed in this article are those of
the authors and are the product of professional research.
They do not necessarily reflect the official policy or position
of any affiliated institution, funder, agency or that of the
publisher. The authors are responsible for this article’s
results, findings and content.

References

1. World Health Organization. Consolidated guidelines on the use of antiretroviral
drugs for treating and preventing HIV infection [homepage on the Internet]. 2nd
ed. Geneva: World Health Organization; 2016 [cited 2024 Mar 22]. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK374294/

2. World Health Organization. Updated recommendations on first-line and
second-line antiretroviral regimens and post-exposure prophylaxis and
recommendations on early infant diagnosis of HIV: Interim guidelines:
Supplement to the 2016 consolidated guidelines on the use of antiretroviral
drugs for treating and preventing HIV infection [homepage on the Internet].
Geneva: World Health Organization; 2018 [cited 2024 Mar 22]. Available from:
https://www.who.int/publications/i/item/WHO-CDS-HIV-18.51

3. Republic of South Africa National Department of Health. 2019 ART clinical
guidelines for the management of HIV in adults, pregnancy, adolescents,
children, infants, and neonates [homepage on the Internet]. NPD. [updated
2020 Mar; cited 2024 Mar 22]. Available from: https://health.gov.za/wp-
content/uploads/2020/11/2019-art-guideline.pdf

4. Meintjes G, Moorhouse MA, Carmona S, et al. Adult antiretroviral therapy
guidelines 2017. S Afr J HIV Med. 2017;18(1):1-24. https://doi.org/10.4102/
sajhivmed.v18i1.776

5. Statistics South Africa. 60.6 million people in South Africa [nomepage on the
Internet]. StatsSA. [updated 2022 Jul 28; cited 2024 Mar 22]. Available from:
https://www.statssa.gov.za/?p=15601

6. Statistics South Africa. Mid-year population estimates 2018 [homepage on the
Internet]. StatsSA. [updated 2022 Jul 28; cited 2024 Mar 23]. Available from:
http://www.statssa.gov.za/publications/P0302/P03022018.pdf

7. USAID Global Health Supply Chain Program. Managing the transition to the
preferred antiretroviral medicine TLD [homepage on the Internet]. USAID.
[updated 2019 Jul; cited 2024 Mar 26]. Available from: https://www.
ghsupplychain.org/TLD

8. The Well Project. Undetectable equals untransmittable: Building hope and
ending HIV stigma [homepage on the Internet]. The Well Project. [updated 2023
Aug 21; cited 2024 Apr 04]. Available from: https://www.thewellproject.org/
hiv-information/undetectable-equals-untransmittable-building-hope-and-
ending-hiv-stigma

9. Southern African HIV Clinicians Society. Use of dolutegravir-based regimens
for first- and second-line antiretroviral therapy [homepage on the Internet].
SAHCS. [updated 2022 May; cited 2024 Mar 25]. Available from: https://
sahivsoc.org/Files/SAHCS%20clinical%20statement_TLD%?20
switching_20220513.pdf



http://www.sajid.co.za
https://www.ncbi.nlm.nih.gov/books/NBK374294/
https://www.who.int/publications/i/item/WHO-CDS-HIV-18.51
https://health.gov.za/wp-content/uploads/2020/11/2019-art-guideline.pdf
https://health.gov.za/wp-content/uploads/2020/11/2019-art-guideline.pdf
https://doi.org/10.4102/sajhivmed.v18i1.776
https://doi.org/10.4102/sajhivmed.v18i1.776
https://www.statssa.gov.za/?p=15601
http://www.statssa.gov.za/publications/P0302/P03022018.pdf
https://www.ghsupplychain.org/TLD
https://www.ghsupplychain.org/TLD
https://www.thewellproject.org/hiv-information/undetectable-equals-untransmittable-building-hope-and-ending-hiv-stigma
https://www.thewellproject.org/hiv-information/undetectable-equals-untransmittable-building-hope-and-ending-hiv-stigma
https://www.thewellproject.org/hiv-information/undetectable-equals-untransmittable-building-hope-and-ending-hiv-stigma
https://sahivsoc.org/Files/SAHCS%20clinical%20statement_TLD%20switching_20220513.pdf
https://sahivsoc.org/Files/SAHCS%20clinical%20statement_TLD%20switching_20220513.pdf
https://sahivsoc.org/Files/SAHCS%20clinical%20statement_TLD%20switching_20220513.pdf

10.

11.

12.

13.

14.

15.

16.

17.

18.

Republic of South Africa National Department of Health. 2023 ART clinical
guidelines for the management of HIV in adults, pregnancy and breastfeeding,
adolescents, children, infants, and neonates [homepage on the Internet]. NPD.
[updated 2023 Jun; cited 2024 Mar 25]. Available from: https://knowledgehub.
health.gov.za/elibrary/2023-art-clinical-guidelines-management-hiv-adults-
pregnancy-and-breastfeeding-adolescents

Nyasulu JCY, Maposa |. Progress towards 90-90-90 and 95-95-95 strategy
implementations and HIV positivity trends in the city of Johannesburg. S Afr Med J.
2023;114(1):51-55. https://doi.org/10.7196/SAMJ.2024.v114i1.862

Schramm B, Temfack E, Descamps D, et al. Viral suppression and HIV-1 drug
resistance 1 year after pragmatic transitioning to dolutegravir first-line therapy in
Malawi: A prospective cohort study. Lancet HIV. 2023;9(8):E544—E553. https://
doi.org/10.1016/S2352-3018(22)00136-9

Manaleh T. Assessment of virologic suppression rate and associated factors of
(Tenofovir-Lamivudine—Dolutegravir) based regimen in RVI client in Felegehiwot
compressive specialized referral hospital, Amhara, North-West—Ethiopia
crossectional study [homepage on the Internet] [Doctoral dissertation]. Bahir Dar
University Ethiopia; 2022 [cited 2024 Mar 29]. Available from: http://ir.bdu.edu.
et/handle/123456789/15035

Clement NE, Akwee PE, Bitok J, Kariuki P. Factors associated with non-adherence
to anti-retroviral therapy among clients in Lodwar county and Referral Hospital,
Turkana county, Kenya. ) Adv Med Med Res. 2020;32(18):10-26. https://doi.
org/10.9734/jammr/2020/v32i1830651

Airhihenbuwa C, Okoror T, Shefer T, et al. Stigma, culture, and HIV and AIDS in the
Western Cape, South Africa: An application of the PEN-3 cultural model for
community-based research. J Black Psychol. 2009;35(4):407-432. https://doi.
org/10.1177/0095798408329941

Desta AA, Woldearegay TW, Futwi N, et al. HIV virological non-suppression and
factors associated with non-suppression among adolescents and adults on
antiretroviral therapy in northern Ethiopia: A retrospective study. BMC Infect Dis.
2020;20(1):1-10. https://doi.org/10.1186/s12879-019-4732-6

Bayu B, Tariku A, Bulti AB, Habitu YA, Derso T, Teshome DF. Determinants of
virological failure among patients on highly active antiretroviral therapy in the
University of Gondar Referral Hospital, Northwest Ethiopia: A case-control study.
HIV AIDS. 2017;9:153-159. https://doi.org/10.2147/HIV.S139516

Chen SC, Yu JK, Harries AD, et al. Increased mortality of male adults with
AIDS-related to poor compliance to antiretroviral therapy in Malawi. Trop
Med Int Health. 2008;13(4):513-519. https://doi.org/10.1111/j.1365-
3156.2008.02029.x

Page 8 of 8 . Original Research

19.

20.
21.
22.
23.

24,

25.
26.
27.

28.

Cornell M, Majola M, Johnson LF, Dubula-Majola V. HIV services in sub-Saharan
Africa: The greatest gap is men. Lancet. 2021;397(10290):2130-2132. https://doi.
0rg/10.1016/S0140-6736(21)01163-6

Thompson AE, Anisimowicz Y, Miedema B, Hogg W, Wodchis WP, Aubrey-Bassler K.
The influence of gender and other patient characteristics on health care-seeking
behavior: A QUALICOPC study. BMC Fam Pract. 2016;17(38):1-7. https://doi.
org/10.1186/s12875-016-0440-0

Marwa KJ, Kadodo J, Iddi S, Kapesa A. Herbal medicines use among HIV/AIDS
patients on antiretroviral therapy and its influence on viral suppression and CD4
count: A survey at a tertiary hospital in Tanzania. Public Health Pract.
2024;7:100492. https://doi.org/10.1016/j.puhip.2024.100492

Muhie NS. Predictors for viral load suppression among HIV positive adults under
art treatment in University of Gondar comprehensive specialized hospital:
Retrospective cohort study. Sci Rep. 2024;14(1):3258. https://doi.org/10.1038/
s41598-024-53569-0

Nachega JB, Uthman OA, Peltzer K, et al. Association between antiretroviral
therapy adherence and employment status: Systematic review and meta-
analysis. Bull World Health Organ. 2014;93:29-41. https://doi.org/10.2471/
BLT.14.138149

Okuboyejo S. Non-adherence to medication in outpatient setting in Nigeria: The
effect of employment status. Glob J Health Sci. 2014;6(3):37—44. https://doi.
org/10.5539/gjhs.vén3p37

Bukenya D, Mayanja BN, Nakamanya S, Muhumuza R, Seeley J. What causes non-
adherence among some individuals on long term antiretroviral therapy?
Experiences of individuals with poor viral suppression in Uganda. AIDS Res Ther.
2019;16:2. https://doi.org/10.1186/s12981-018-0214-y

Allahna E, Nicole D, Neha S, et al. Brief report: Virologic impact of the Dolutegravir
transition: Prospective results from the multinational African cohort study.
J Acquir Immune Defic Syndr. 2022;91(3):285-289. https://doi.org/10.1097/
QAI.0000000000003065

Mahale PR, Patel BS, Kasmani N. Treatment outcomes of Dolutegravir- versus
Efavirenz-based highly active antiretroviral therapy regimens among treatment-
naive people living with HIV. Cureus. 2023;15(6):e40139. https://doi.org/10.7759/
cureus.40139

Mueller S, Wilke T, Gorasso V, Erhart M, Kittner JM. Adaption and validation of
the Adherence Barriers Questionnaire for HIV patients on antiretroviral
therapy (ABQ-HIV). BMC Infect Dis. 2018;18(1):599. https://doi.org/10.1186/
$12879-018-3530-x

http://www.sajid.co.za . Open Access



http://www.sajid.co.za
https://knowledgehub.health.gov.za/elibrary/2023-art-clinical-guidelines-management-hiv-adults-pregnancy-and-breastfeeding-adolescents
https://knowledgehub.health.gov.za/elibrary/2023-art-clinical-guidelines-management-hiv-adults-pregnancy-and-breastfeeding-adolescents
https://knowledgehub.health.gov.za/elibrary/2023-art-clinical-guidelines-management-hiv-adults-pregnancy-and-breastfeeding-adolescents
https://doi.org/10.7196/SAMJ.2024.v114i1.862
https://doi.org/10.1016/S2352-3018(22)00136-9
https://doi.org/10.1016/S2352-3018(22)00136-9
http://ir.bdu.edu.et/handle/123456789/15035
http://ir.bdu.edu.et/handle/123456789/15035
https://doi.org/10.9734/jammr/2020/v32i1830651
https://doi.org/10.9734/jammr/2020/v32i1830651
https://doi.org/10.1177/0095798408329941
https://doi.org/10.1177/0095798408329941
https://doi.org/10.1186/s12879-019-4732-6
https://doi.org/10.2147/HIV.S139516
https://doi.org/10.1111/j.1365-3156.2008.02029.x
https://doi.org/10.1111/j.1365-3156.2008.02029.x
https://doi.org/10.1016/S0140-6736(21)01163-6
https://doi.org/10.1016/S0140-6736(21)01163-6
https://doi.org/10.1186/s12875-016-0440-0
https://doi.org/10.1186/s12875-016-0440-0
https://doi.org/10.1016/j.puhip.2024.100492
https://doi.org/10.1038/s41598-024-53569-0
https://doi.org/10.1038/s41598-024-53569-0
https://doi.org/10.2471/BLT.14.138149
https://doi.org/10.2471/BLT.14.138149
https://doi.org/10.5539/gjhs.v6n3p37
https://doi.org/10.5539/gjhs.v6n3p37
https://doi.org/10.1186/s12981-018-0214-y
https://doi.org/10.1097/QAI.0000000000003065
https://doi.org/10.1097/QAI.0000000000003065
https://doi.org/10.7759/cureus.40139
https://doi.org/10.7759/cureus.40139
https://doi.org/10.1186/s12879-018-3530-x
https://doi.org/10.1186/s12879-018-3530-x

	Factors linked to virological failure in people on a dolutegravir-based regimen in Mamelodi
	Introduction
	Research methods and design
	Data sources and measurement
	Sample size
	Statistical analysis
	Ethical considerations

	Results
	HIV status disclosure and support
	Patient perspective on their medication adherence and health perception

	Discussion
	Conclusion
	Acknowledgements
	Competing interests
	Authors’ contributions
	Funding information
	Data availability
	Disclaimer

	References
	Tables
	TABLE 1: Characteristics of study participants.
	TABLE 2: HIV status disclosure and support.
	TABLE 3: Patients’ perspectives on their medication adherence and health perception.
	TABLE 4: Antiretroviral therapy treatment adherence. 
	TABLE 5: Health characteristics by viral load status.



