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Abstract
Background  The goal of antiretroviral therapy (ART) is to achieve a sustained HIV suppressed viral load. However, 
adolescents often present poor adherence to ART which is associated with lower rates of viral load suppression (VLS). 
The objective of this study was to determine the viral load suppression levels and the associated factors among 
adolescents living with HIV (ALHIV) and on ART in Eswatini.

Methods  We conducted cross-sectional analysis of data from 911 adolescents aged 10 to 19 living with HIV and on 
ART between the period January 2017 and September 2022. We collected data of demographic and clinical variables, 
using a standardized data abstraction tool. We defined viral load suppression as the latest viral load result of ≤ 1000 
copies/ml. Univariable and bivariable logistic regression analysis was done to identify factors associated with VLS and 
factors with p < 0.1 were included in the multivariable regression analysis to adjust for the confounding effect of other 
variables such as age, sex, and duration of ART. Factors with p < 0.05 were considered statistically significant.

Results  Among the 911 participants, 60% (457) were female. The mean age of the participants was 16.3 years, with 
mean duration on ART of 1.8 years. Viral suppression was attained by 88.5% (806/911) of the participants. Residence in 
the Shiselweni region was an independent factor associated with viral load suppression (aOR 0.37; 95% CI 0.15–0.19; 
p˂0.027).

Conclusion  Low VLS is a risk factor for increased viral resistance and perpetuates HIV transmission within the 
population. Achieving viral suppression among ALHIV in Eswatini is challenging as data shows that VLS is way below 
the UNAIDS 95% cut off level among individuals on ART. This is particularly more problematic in the Shiselweni region, 
where viral suppression is lower than the other regions. Therefore, reinforcement of public health interventions is 
needed to improve treatment support for achieving sustained viral suppression among ALHIV in Eswatini.
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Introduction
Globally, remarkable strides have been achieved in 
the management of Human Immuno-deficiency Virus 
(HIV), resulting in commendable achievements in viral 
load suppression (VLS) among people living with HIV 
(PLHIV) [1]. VLS is defined as viral load ≤ 1000 RNA 
copies per ml of blood and is critical in prevention of 
transmission of HIV to sero-negative partner, disease 
progression, opportunistic diseases, and AIDS-related 
deaths [2, 3]. Despite high rates of ART uptake and VLS 
observed in the general population, adolescents consis-
tently report lower rates, despite comprising approxi-
mately 5% of all PLHIV [1, 4]. This discrepancy is further 
exacerbated among adolescents living with HIV (ALHIV) 
in sub-Saharan Africa (SSA), where VLS rates are notably 
lower compared to other regions [1, 4]. In 2021, VLS was 
30% among the 43% ALHIV on ART in SSA [5]. Further-
more, a systematic review including studies conducted 
between 2010 and 2022, reported a VLS rate of 55% 
among ALHIV in SSA [6].

The Kingdom of Eswatini, formerly known as Swa-
ziland, has the highest HIV prevalence of 27% glob-
ally with an incidence of 1.4 among those 15 years and 
above [7]. Females are disproportionately affected in the 
country with an HIV prevalence of 32.5% compared to 
20.4% among males [8]. Additionally, the HIV prevalence 
is notably high among female adolescents aged 15 to 19 
years compared to their male counterparts, with rates 
of 7.3% versus 3.9% respectively [8]. The urgency of HIV 
prevention and management is critical among adoles-
cents not only in Eswatini, but in the sub-Saharan Africa 
(SSA) region which is home to 90% of adolescents living 
with HIV (ALHIV) [4].

Eswatini is among the first countries globally to meet 
the 95-95-95 (95% people living with HIV knowing their 
HIV status, 95% of these on ART and 95% of those on 
ART viral load suppressed) UNAIDS global targets in the 
general population ahead of the year 2025 [9]. Viral load 
suppression (VLS) was reported to be 96% as of 2022 
in the country, marking a significant increase from 91% 
in 2017 [8, 10]. This remarkable achievement has been 
attributed to the uninterrupted access and availability 
of ART among those testing positive to HIV and pro-
grammes aimed at supporting ART adherence [10].

However, these positive gains are only observed among 
the general population yet when centring on only adoles-
cents and young people living with HIV, they still pres-
ent poor HIV treatment outcomes [11]. In 2017, while 
Eswatini reported 89% of the PLHIV on ART with 91% 
of them virally suppressed, among ALHIV and young 
people, only 81.7% were on ART and 76.4% virally sup-
pressed [8]. The discrepancies in VLS rate among adoles-
cents and general population, are an indication of poor 
adolescents’ specific HIV prevention and management 

strategies, and sub-optimum ART adherence among 
ALHIV [12, 13, 14, 15]. Studies have reported multiple 
barriers to ART adherence among ALHIV. These barri-
ers include stigma and discrimination, fear of unintended 
disclosure associated with lack of privacy and medica-
tion packaging, lack of support from family, school and 
community, competing time for school, personal and 
medication related activities, side effects of medication 
and facility based factors such as distance to health facil-
ity and attitudes of health care workers [16, 17, 18, 19]. 
However, in Eswatini, adolescent specific data are limited 
due to the long description age band of 15 to 24 years 
where adolescents are reported with young people and 
paediatrics. This study thus aimed to assess the VLS and 
associated factors among ALHIV aged 10 to 19 years on 
ART in Eswatini.

Methods
Study design
We conducted a cross-sectional study using routinely 
collected records of adolescent on ART in Eswatini 
between January 2017 and September 2022. Data were 
extracted from the Client Management Information Sys-
tem (CMIS).

Our interest in data from 2017 stems from Eswatini 
adoption and implementation of the universal test and 
treat (UTT) guidelines during that year, coinciding with 
the rollout of the CMIS in all the health facilities nation-
wide [20, 21]. The CMIS serves as a national electronic 
medical record system designed to monitor and provide 
care for individuals accessing healthcare facilities across 
the country. The system consolidates all the medical his-
tory of the individuals into one record allowing for com-
prehensive health information management [20].

Inclusion and exclusion criteria
This study included records of ALHIV who were initiated 
on ART at age 10–19 years with either vertical or hori-
zontal HIV infection. Only records of ALHIV who had 
been on ART for a minimum of 6 months, in accordance 
with Eswatini HIV management guidelines for viral 
load testing, were included in the analysis [21]. ALHIV 
records with missing key variables such as age, viral load 
result and ART initiation date were excluded from the 
analysis.

Study setting
As of 2021, there were 10,153 adolescents living with 
HIV (ALHIV) in Eswatini accessing care through various 
differentiated ART service delivery models [22]. These 
models include multi-month (3 and 6 months) refills, 
mainstream, fast track, as well as expert client approach 
offered by lay heath workers (LHWs) through Teen Clubs 
[21, 23].
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Multi-month is a model of ART care in which stable 
adolescents receive their ART refill every three or six 
months. This model caters for individuals who are mobile 
such as those studying outside the borders of the country. 
Clinical screening is done during the refill date which is 
either at three or six months [21]. Meanwhile, the main-
stream model, also known as the standard of care model 
provides monthly direct patient monitoring by a nurse or 
a doctor mostly for patients newly initiated in ART, with 
detectable viral load, with ART adherence issues, or sus-
pected treatment failure [21]. The fast track is another 
ART care model which is designed to reduce the time 
spent at the health facility by allowing stable individuals 
to pick up their medication straight from the pharmacy 
[24]. Routine clinical screenings for individuals enrolled 
in the fast-track model are scheduled separately from 
their refill dates, which occur every three or six months 
[21]. Lastly, Teen Clubs in which adolescents are afforded 
support through peer led sessions facilitated by LHW 
[21]. In 2021, there were 81 Teen Clubs catering for 3742 
adolescents aged 10 to 19 years as members [22]. Teen 
Clubs cater to both stable adolescents and those with 
detectable viral loads, offering monthly sessions with 
refill services provided by healthcare workers, includ-
ing nurses and doctors [24]. The expert client approach 
involves training LHWs on HIV treatment adherence, 
stigma and disclosure, HIV linkage to care, and commu-
nication and counselling skills [25, 26].

The country health infrastructure comprised of 327 
health facilities, including one (1) national referral hos-
pital, three (3) specialized hospitals, five (5) regional 
referral hospitals, five (5) health centres, six (6) public 
health units, 297 clinics of which 65 are specialized clin-
ics, and nine (9) private hospitals [27]. These health facili-
ties include public institutions characterized by free or 
subsidized medical services, such as those owned by the 
government, non-profit organizations, and missionary 
organizations. In contrast, private health facilities operate 
on a for-profit basis [27]. These health facilities are dis-
tributed in the four regions (Hhohho, Manzini, Lubombo 
and Shiselweni) of the country with the national referral 
hospital in the Hhohho region [28].

Study sample
A total of 3,420 ALHIV aged 10 to 19 years who were ini-
tiated on ART were identified. Using the OpenEpi sample 
calculator [29] to determine the required number of par-
ticipants, a minimum sample size of 260 records was nec-
essary. This calculation was based on a 95% confidence 
level, 5% margin of error, and an estimated 76% viral load 
suppression rate derived from the 2017 national rates 
among adolescents and young adults [8].

Despite this, all available records were considered. Of 
the total records reviewed, 911 (26.6%) met the inclusion 

criteria and were included in the analysis (Fig.  1). The 
remaining 2,509 (73.4%) records were excluded due to 
missing key characteristics such as viral load results and 
ART initiation dates. A significant proportion of individ-
uals with missing data, such as viral load results and ART 
initiation dates, were from the Manzini region (1,008). 
The distribution of missing key variables such as viral 
load results across other regions was as follows: Hhohho 
(536), Lubombo (573), and Shiselweni (392) (Supplemen-
tary file).

The missingness of key variables, particularly viral load 
results, was notably high during the COVID-19 pan-
demic in 2020 and 2021, with 1,217 records lacking viral 
load data. By contrast, post-COVID-19 in 2022, only 231 
records were missing viral load results, while in 2017, 109 
records were missing this data.

The following variables had incomplete data due to 
missingness: “ART regimen (464/911) and model of ART 
care (57/911)”. The missingness pattern was assessed by 
modelling the probability of missingness as a function of 
observed variables. The results indicated that the prob-
ability of missingness was dependent on only observed 
information, consistent with a Missing at Random 
(MAR) mechanism. Multivariate Imputation by Chained 
Equations (MICE) was used to impute missing data of 
these variables prior to regression analysis. A sensitivity 
analysis comparing the results from the complete-case 
analysis and the imputed datasets showed that the over-
all conclusions remain consistent, with only slight differ-
ences in regression coefficients.

Study variables and measurements
The primary objective of this study was the assessment 
of viral load suppression, which was defined as having a 
viral load equal to or less than 1000 RNA copies per mil-
lilitre of blood. This criterion aligns with the standard 
viral load suppression measurement utilized in Eswatini 
[21]. For consistency and accuracy, participant’s most 
recent viral load result taken within six months before 
data abstraction was utilized in the analysis thus a single 
RNA measurement was used to define VLS.

In Eswatini, RNA testing is conducted after 6 months 
of ART initiation which is then repeated at 12 months (6 
months after the first one). After two consecutive unde-
tectable viral load, RNA testing is conducted yearly [24].

In addition to viral load suppression, various demo-
graphic, social, HIV-related, and facility-related variables 
were considered. Demographic and social factors encom-
passed variables such as sex, age, and region of residence. 
Key HIV-related variables included age at diagnosis, ART 
start date, current model of ART care, ART regimen, and 
CD4 count results.

CD4 count was determined as the most recent mea-
surement taken prior to data abstraction. CD4 count 
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results were further categorized according to the WHO 
clinical staging system (stage I-II and stage III-IV), where 
stage I-II is defined as CD4 + cell count ≥ 200) and stage 
II-IV is CD4 + cell count < 200) [21, 30]. ART regimen was 
classified into two main categories: first-line (comprising 
a combination of two nucleoside reverse-transcriptase 
inhibitors (NRTIs) and one non-nucleoside reverse tran-
scriptase inhibitor (NNRTI)) or 2NRTIs plus 1 integrate 
inhibitor (INSTI)) and second-line (comprising a combi-
nation of two NRTIs and one ritonavir-boosted protease 
inhibitor (PI)), following the Swaziland integrated HIV 
management guidelines [21]. Also, current model of ART 
care was categorized into four distinct approaches based 
on how ART refill services are provided to adolescents 
in Eswatini. These approaches are multi-month, main-
stream, fast track, and Teen Clubs [23].

Lastly, facility ownership was also considered, with cat-
egorizations including government-owned, non-govern-
mental organization (NGO)-owned, privately owned, and 
mission-owned facilities.

Data management
The data were initially received in a Microsoft Excel for-
mat and subsequently imported into Stata 16 for further 
processing and analysis. In Stata, variables were meticu-
lously constructed and defined in accordance with the 
specified measurements and parameters of the study.

To ensure the integrity and reliability of the dataset, 
a rigorous data cleaning process was undertaken. This 
process commenced with the execution of descriptive 
statistical analyses to identify any anomalies, errors, 
inconsistencies, or missing values within the dataset. 

Fig. 1  Flow diagram illustrating total number of records included in analysis from the abstracted records
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Missing data points were uniformly coded as “999” for 
clarity and ease of identification.

Observations with missing data points pertaining to 
the outcome variable were systematically excluded from 
subsequent analyses. This step was undertaken to main-
tain the robustness and validity of the analytical proce-
dures employed.

Data analysis
Data were analyzed using Stata statistical software, 
release 16 [31]. Descriptive analysis was conducted, 
wherein continuous variables such as age, age at HIV 
diagnosis, and years on ART were presented as means 
with standard deviations. Categorical variables were 
summarized as frequencies and percentages. Bivari-
able analysis was conducted using the chi-square test 
for categorical variables. Factors that were significant 
at p ≤ 0.1 were further evaluated in the multivariable 
logistic regression model, with age and sex included a 

priori in the multivariable analysis. All variables with a 
p-value ≤ 0.05 were considered statistically significant and 
retained in the final model.

Results
Characteristics of participants
The mean age of ALHIV and on ART was 16.3 years 
(SD = 3.3). Out of the total 911 participants, 606 (66.5%) 
were aged between 15 and 19 years, with 155 (60%) of 
them being females. The Hhohho region accounted 
for the highest proportion of adolescents, totalling 355 
(39%), while the Shiselweni region had the lowest rep-
resentation, with only 133 (15%) adolescents on ART 
(Table 1).

Of the 911 participants, only 325 (35.7%) were diag-
nosed with HIV between 2017 and 2022, while 586 were 
diagnosed before 2017 and initiated ART care between 
2017 and 2022. Among those diagnosed from 2017 
onwards, the mean age at HIV diagnosis was 11.8 years 
(SD 3.99) while mean age at ART initiation was 12 years 
of age (SD 3.5). On average, ALHIV spent 7 month (SD 
2 years) between diagnosis and ART initiation and had 
been on ART for at least 1.8 years (SD 0.37).

Overall, VLS among adolescents was 88.5%. Within the 
different age groups, those aged 15 to 19 years had the 
highest VLS, which was 89.3%, while those aged 10 to 14 
years had VLS of 86.9%. Regionally the distribution of 
VLS was as follows: the Hhohho region 90.7%, Manzini 
89.5%, Lubombo 87.5%, and Shiselweni 81.95% (Table 1).

Factors associated with viral load suppression among 
adolescents living with HIV
In the bivariable logistic regression analysis, both resi-
dency in the Shiselweni region (OR 0.47, 95% CI: 0.47–
0.82) and receiving ART care under the mainstream 
model at the current treatment facility (OR 0.22, 95% CI: 
0.05–0.92) were statistically significant predictors of viral 
load suppression (VLS) and were subsequently included 
in the multivariable logistic regression model (Table 2).

In the multivariable regression model, residency in the 
Shiselweni region (aOR = 0.37, 95% CI: 0.15–0.91) was a 
significant factor associated with VLS (Table 2). This sug-
gests that adolescents residing in the Shiselweni region 
were less likely to achieve viral load suppression com-
pared to those in other regions, even after adjusting for 
other factors in the model.

Discussion
The study revealed that overall, viral load suppression 
(VLS) among Swati ALHIV aged 10 to 19 was 88.5%, 
which falls below both the national average of 96% among 
all people living with HIV and on ART and the UNAIDS 
target of 95% VLS among individuals on ART [10, 32]. 
While the VLS among Swati ALHIV is comparable to 

Table 1  Characteristics of study participants stratified by VLS 
(N = 911)
Variable Total

n/N (%) a
VLS
(n, %)

Non-viral 
suppressed
(n, %)

p-
val-
ue

Age group
10–14 305/911 (33.5) 265 (86.89) 40 (13.11) 0.287
15–19 606/911 (66.5) 541 (89.27) 65 (10.73)
Sex
Female 551/911 (60.5) 490 (88.93) 61 (11.07) 0.595
Male 360/911 (39.5) 316 (87.78) 44 (12.22)
Region
Hhohho 355/911 (39.0) 322 (90.70) 33 (9.30) 0.052
Lubombo 184/911 (20.2) 161 (87.50) 23 (12.50)
Manzini 239/911 (26.2) 214 (89.54) 25 (10.46)
Shiselweni 133/911 (14.6) 109 (81.95) 24 (18.05)
Facility Ownership
Government 641/911 (70.4) 567 (88.46) 74 (11.54) 0.945
NGO 123/911 (13.5) 108 (87.80) 15 (12.20)
Faith-based 147/911 (16.1) 131 (89.12) 16 (10.88)
ART Duration
< 2 years 153/911 (16.8) 139 (90.85) 14 (9.15) 0.313
≥ 2years 758/911 (83.2) 667 (87.99) 91 (12.01)
ART Regimen
1st Line 430/447 (96.2) 387 (90) 43 (10) 0.074
2nd Line 17/447 (3.8) 13 (76.5) 4 (23.5)
WHO Clinical Stage
I-II 81/141 (57.4) 72 (88.89) 9 (11.11) 0.143
III-IV 60/141 (42.6) 40 (80) 12 (20)
Model of ART Care
Multi-Months 66/854 (7.7) 64 (96.97) 2 (3.03) 0.058
Mainstream 433/854 (50.7) 379 (87.53) 54 (12.47)
Teen Clubs 338/854 (39.6) 302 (89.35) 36 (10.65)
Fast Track 17/854 (2.0) 17 (100) 0 (0)
a some sample sizes for variables may not add up to N = 911 due to missing data
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VLS reported in other studies conducted in sub-Saha-
ran African countries such as Uganda (81%), and Kenya 
(85.6%), it is significantly higher than findings from stud-
ies conducted in other countries within the region, such 
as Ethiopia (73.1%) and South Africa (64%) [13, 33, 34, 
35]. The differences observed in VLS among these coun-
tries may be due to variations in outcome measurements, 
study settings, sample sizes, study designs among others 
[36]. However, it is essential to note that an unsuppressed 
viral load is linked to opportunistic infections, drug resis-
tance, and ultimately, increased mortality [3]. Therefore, 
the reported viral load suppression underscores the 
importance of enhanced interventions to address barriers 
to viral suppression in specific contexts. Efforts aimed at 
strengthening healthcare systems to improve adherence 
to ART are needed to achieve optimal treatment out-
comes and reduce the burden of HIV in the adolescent 
population.

While efforts to strengthen healthcare systems are 
ongoing, our study highlights the need for improved HIV 
data reporting systems, as evidenced by the high rate of 

missing data in the dataset. Notably, the extent of miss-
ing data was particularly high during the COVID-19 
pandemic, a trend similarly reported in multiple stud-
ies because of the pandemic’s widespread impact. For 
example, in Malawi, viral load testing coverage declined 
from 60% pre-COVID-19 to 40% during the pandemic 
[37]. This decline has been attributed to several factors, 
including lockdowns that restricted access to healthcare 
facilities and the reallocation of resources to address the 
pandemic. These measures led to the temporary closure 
of some health facilities and the suspension of viral load 
testing in others [38, 39, 40]. Additionally, adaptations to 
service delivery models during the pandemic likely influ-
enced data completeness. Measures such as decentraliz-
ing ART refill centres to community outreach programs, 
extending ART refill durations to multi-month supplies, 
transitioning to remote service delivery, and altering the 
traditional face-to-face clinic appointment model were 
widely implemented in sub-Saharan Africa [41, 42]. 
These changes, while necessary, may have contributed to 
inconsistencies and gaps in data reporting.

Table 2  Factors associated with VLS among ALHIV
Bivariable analysis Multivariable analysis (Complete case 

analysis)
Multivariable analysis 
(MICE)

Variable Total n/N (%) OR (95% CI) P-value aOR (95%CI) P-value aOR (95%CI) P-value
Age
10–14 305/911 (33.5) Ref Ref Ref
15–19 606/911 (66.5) 1.26 (0.83–1.91) 0.287 1.28 (0.72–2.21) 0.347 1.49 (0.81–2.54) 0.231
Sex
Female 551/911 (60.5) Ref Ref Ref
Male 360/911 (39.5) 0.89 (0.59–1.35) 0.595 1.06 (0.64–1.73) 0.833 1.35 (0.72–1.98) 0.632
Region
Hhohho 355/911 (39.0) Ref Ref Ref
Lubombo 184/911 (20.2) 0.72 (0.41–1.26) 0.249 0.78 (0.4–1.55) 0.481 0.54 (0.23–1.28) 0.302
Manzini 239/911 (26.2) 0.88 (0.51–1.52) 0.639 0.88 (0.48–1.63) 0.686 0.89 (0.35–2.11) 0.776
Shiselweni 133/911 (14.6) 0.47 (0.26–0.82) 0.008* 0.48 (0.24–0.94) 0.036* 0.37 (0.15–0.91) 0.027*
Facility Ownership
Government 641/911 (70.4) Ref
NGOs 123/911 (13.5) 0.92 (0.51–1.67) 0.789
Faith-based 147/911 (16.1) 1.07 (0.60–1.89) 0.820
ART Duration
< 2 years 153/911 (16.8) Ref
≥ 2 years 758/911 (83.2) 0.74 (0.41–1.33) 0.315
ART Regimen
1st Line 430/447 (96.2) Ref Ref Ref
2nd Line 17/447 (3.8) 0.36 (0.11–1.16) 0.086 0.05 (0.00-1.30) 0.072 0.03 (0.00-1.07) 0.054
WHO staging
I-II 81/141 (57.4) Ref
III-IV 60/141 (42.6) 2.00 (0.78–5.11) 0.148
Current ART Model of Care
Multi-Month 66/854 (7.7) Ref Ref Ref
Mainstream 433/854 (50.7) 0.22 (0.05–0.92) 0.038* 0.96 (0.48–1.91) 0.903 1.23 (0.67–2.23) 0.661
Teen Clubs 338/854 (39.6) 0.26 (0.06–1.12) 0.070 0.90 (0.47–1.7) 0.739 0.94 (0.58–2.14) 0.623
*Statistically significant
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The study also revealed delays in HIV diagnosis and 
ART initiation among adolescents, particularly given that 
sexual debut occurs at the age of 15 years for at least 3% 
of adolescents in Eswatini, suggesting that HIV trans-
mission in these cases is most likely vertical [32]. This 
is despite the introduction and implementation of pre-
vention of mother-to-child transmission (PMTCT) pro-
grams and the WHO universal test-and-treat guidelines 
in the country [23]. Delayed HIV diagnosis is associated 
with increased chances of unsuppressed viral load due 
to elevated barriers to ART adherence associated with 
delayed status disclosure. Delayed status disclosure has 
been associated with delayed status acceptance which is 
linked to self-stigma, anger, and loss of hope among ado-
lescents [17]. Adolescents who were initiated on ART at 
paediatric level are most likely to adhere to the medica-
tion when compared to those diagnosed and initiated on 
ART later in life [43]. This concept has been explained by 
Toromo et al. (2022) to result from the status acceptance 
process which begins with anger, followed by denial then 
depression before acceptance [17, 44]. During the status 
acceptance process, retention in care tends to be low, 
with high rates of loss to follow-up and poor ART adher-
ence, which are associated with unsuppressed viral loads 
and AIDS-related deaths [17]. There is therefore need for 
interventions aimed at scaling up early HIV testing and 
diagnosis among children born to HIV positive mothers, 
continuous support to ensure early ART initiation after 
diagnosis.

The study also uncovered that VLS was higher among 
older adolescents (89.3%) compared to younger adoles-
cents (86.9%), although this difference was not statis-
tically significant. However, contrasting findings have 
been reported in studies conducted in South Africa, 
Rwanda, and Uganda, where VLS was found to be lower 
among older adolescents [45, 46, 47]. The VLS differ-
ences between the two age groups have been attributed 
to various barriers, including reduced support, perceived 
stigma, and forgetfulness [48, 49]. These barriers contrib-
ute to sub-optimal adherence to ART, which, in turn, is 
associated with non-viral load suppression [45, 49].

Additionally, our study found no statistically signifi-
cant difference in VLS rates between females (88.9%) and 
males (87.8%). This contrasts with findings from other 
studies, which have reported lower VLS rates among 
males, often attributed to reluctance to access health ser-
vices [50]. Despite this observed trend in other research, 
our study did not identify a sex-based disparity in VLS 
rates among adolescents living with HIV.

Furthermore, although previous studies have reported 
an association between regimen and ART duration and 
VLS, our study found no statistically significant associa-
tion between either regimen or ART duration and VLS 
[51]. Contrary to findings from previous studies reporting 

a negative association between second-line regimen 
and VLS, as well as an association between increasing 
ART duration and a four-fold increase in the likelihood 
of non-suppressed viral load, our study did not identify 
such associations [45, 47]. This observed decrease in VLS 
is often associated with factors such as pill fatigue, for-
getfulness, and the age of adolescents [6, 48, 49].

In this study, only residence in the Shiselweni region 
and main-stream model of ART care were associated 
with VLS in the bivariable analysis. These were both 
negatively associated with VLS. A systematic review of 
studies reporting intervention to improve ART outcomes 
among adolescents reported that differentiated ser-
vice delivery models aimed at support such as peer-led, 
community support groups and family based economic 
empowerment were positively associated with VLS when 
compared to main-stream or standard of care service 
delivery model [12]. However, in our study, the multivari-
able analysis revealed that only residence in the Shisel-
weni region was statistically associated with VLS.

The Shiselweni region, situated in the southern part 
of the country, is predominantly characterized as a rural 
community with limited health service infrastructure 
[52]. Moreover, studies have indicated that the imple-
mentation of the universal test and treat (UTT) HIV 
program in this region has resulted in low retention in 
care [52, 53]. This is attributed to factors such as non-
acceptance of one’s HIV positive status upon diagnosis, 
transport costs and the distance to health facilities [52, 
53, 54, 55]. It is noteworthy that low retention in care is 
strongly associated with suboptimal adherence to ART 
and subsequent non-suppressed viral load [3]. This is 
further supported by findings from a study conducted in 
South Africa, where distance to health facilities was iden-
tified as a significant barrier to ART adherence and, con-
sequently, viral load suppression due to low retention in 
care [56]. Nevertheless, the introduction of community 
ART distribution and community ART outreach in Eswa-
tini’s hard-to-reach communities in the Shiselweni region 
has shown positive effects on retention to care among 
people living with HIV aged 16 years and above [57].

The national data further highlights that the Shiselweni 
region bears the highest HIV prevalence rate at 26.5%, 
surpassing other regions [8]. However, intriguingly, our 
study findings contrast with this trend, revealing that 
Shiselweni had the lowest proportion of adolescents liv-
ing with HIV (ALHIV) compared to the other regions. 
While the national findings suggest no direct association 
between the high HIV prevalence and viral load suppres-
sion (VLS) in the region, our study uncovers an associa-
tion between the region and VLS among ALHIV [10]. 
Studies have revealed that unsuppressed viral load is 
associated with delayed HIV testing, lower CD4-count 
associated with HIV symptoms, delayed ART initiation 
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and multiple missed or late appointments [45, 58, 59]. 
These were further associated with limited health ser-
vices which has been reported in the Shiselweni region 
[52]. These results suggest that interventions aimed at 
early HIV testing should be scaled up among adoles-
cents in the Shiselweni region, while also improving ART 
adherence should not solely rely on HIV prevalence rate 
and geographical location. This is consistent with the 
findings of studies emphasizing the need for tailored and 
context-specific approaches to ART adherence interven-
tions, irrespective of regional HIV prevalence rates [56, 
60, 61].

Study strength and limitation
The strength of our study is that the results demonstrate 
the current VLS level and key associated factors (demo-
graphic and social, HIV-related, and facility-related) 
among ALHIV aged 10 to 19 years, a population group 
normally reported with young adults and paediatrics. 
Secondly, since the study used the national dataset, the 
study results can extrapolate the current VLS situation 
in Eswatini specifically among ALHIV. Additionally, 
since secondary data was used, recall and reporting bias 
were eliminated. Also, the data collection process was 
informed by professionalism and expertise, and not asso-
ciated with research thus was not subject to interview 
bias. Lastly, being the only study conducted among ado-
lescents within this age group, our study can contribute 
to informing policies, plans, and service delivery strate-
gies for preventing and controlling poor ART adherence 
among ALHIV in Eswatini.

Nonetheless, some limitations should be considered 
when interpreting the findings of this study. Firstly, the 
study used secondary data for analysis that were not 
intentionally collected for this study and therefore lim-
ited the study in evaluating other predictors of VLS 
which were not covered in the records. Secondly, being 
a secondary dataset, the data was prone to missing vari-
ables due to incomplete documentation. Thirdly, the 
nature of the study design being cross-sectional also was 
a limitation as changes over time in terms of viral load 
suppression could not be ascertained. Lastly, our inclu-
sion criteria permitted the inclusion of records with only 
a single RNA result, specifically the most recent result 
conducted six months prior to data abstraction. Unfortu-
nately, this approach excluded records with earlier RNA 
test results, particularly because the National HIV Treat-
ment Guidelines recommend RNA testing once a year for 
individuals with undetectable viral load in two consecu-
tive results [24]. As a result, records with RNA results 
conducted more than six months before data abstraction 
were missed resulting in the generalizability of study the 
findings. However, we are confident that the available 

data provide true estimation as it was captured by quali-
fied health professionals.

Conclusions
In conclusion, our study reveals that VLS remains low 
among ALHIV in Eswatini, despite significant progress 
toward achieving the 95-95-95 UNAIDS 2030 target in 
the general population. These findings underscore the 
urgent need for innovative strategies to enhance early 
ART initiation and provide intensive follow-up and sup-
port for ALHIV, particularly in the Shiselweni region.
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