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Introduction
Viral load suppression (VLS) is essential for effective HIV management and reducing transmission.1 
Despite global progress in antiretroviral therapy (ART) access, older adolescents living with HIV 
(OALHIV) and younger adults living with HIV (YALHIV) still face challenges in achieving 
optimal VLS.1,2 These population groups, encompassing individuals aged 15 years to 24 years, 
face social, psychological, and economic changes that can affect their adherence to HIV treatment.3

There are various definitions of VLS in the context of HIV care and treatment. Some literature 
defines VLS as the reduction of viral load (VL) to undetectable levels, typically below 40 copies/
mL,1 an approach also adopted by Namibia, while the WHO defines VLS as VL of < 1000 copies/
mL.4 Other sources set the threshold at 400 copies/mL, which is generally considered indicative 
of low level of viraemia (LLV),5,6 as it falls between 40 and < 1000 copies/mL.7 However, studies 
have shown that OALHIV and YALHIV often struggle to achieve and maintain viral suppression, 
impacting their long-term health and HIV epidemic control.8

Approximately 37.7 million individuals worldwide are living with HIV, with around 1.75 million 
being adolescents aged 10 to 19 years.7 Nearly 90% of these adolescents are located in sub-Saharan 
Africa.9 Moreover, HIV poses a greater concern within the population of children and adolescents, 
comprising just 5% of people living with HIV (PLWH) but accounting for 15% of deaths related 
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to AIDS.10 Older adolescents living with HIV and YALHIV 
face unique socio-economic, psychological, and healthcare 
challenges that affect treatment adherence and VLS.2

As of 2023, Namibia had an estimated 230 000 PLWH, the 
majority of whom were adults aged 15 years and older. 
Among them, 7700 were children under 15, and 19 970 were 
youth aged 15–24. The national HIV prevalence among 
individuals aged 15–49 was 9.0%, with a notable gender 
disparity.11 The country has made strong progress in its HIV 
response, with new infections dropping by 78% since 2000. In 
2024, 4500 new cases were reported and 66% among adult 
women, and fewer than 500 in children. The country exceeded 
the Joint United Nations Programme on HIV/AIDS 
(UNAIDS) 95–95–95 targets, reaching 96–98–98% among 
adults. However, cascade outcomes for children, adolescents, 
and young adults remain lower and highlighting the need for 
targeted interventions.11

Despite the introduction of ART access since 2002, achieving 
optimal VLS among OALHIV and YALHIV remains 
challenging. Understanding VLS in this group is key to 
guiding targeted interventions and improving outcomes.12,13 
Additionally, despite support from partners such as the 
United States President’s Emergency Plan for AIDS Relief and 
the Centers for Disease Control to strengthen the national HIV 
response, most interventions have focused on adults in high-
burden regions, with limited attention to the unique needs of 
OALHIV and YALHIV. In Namibia, it is estimated that 19 670 
individuals fall within this population group, comprising 
7015 (35.6%) OALHIV and 12 655 (64.3%) YALHIV. Their VLS 
stands at 84%, falling below national targets and underscoring 
the need for age-specific strategies.14,15

This study assesses VLS among OALHIV and YALHIV in 
Namibia to inform targeted, evidence-based interventions that 
enhance treatment outcomes and reduce HIV transmission.

Research methods and design
Research design
A quantitative descriptive cross-sectional study was 
employed to assess the extent of VLS among OALHIV and 
YALHIV. These studies are frequently compared to a 
‘snapshot’ of a population at a particular moment, as they 
involve the simultaneous determination of both exposure 
and outcome for each subject.16

Research setting
The research took place in six Namibian regions: Khomas, 
Ohangwena, Oshana, Omusati, Zambezi, and Oshikoto, with 
particular attention to seven districts with high burdens of 
HIV. These districts constituted 70% of the target population 
and housed the majority of PLWH with a concentration in 
the northern and peri-urban areas characterised by lower 
socio-economic status (Engela, Outapi, Oshikuku, Oshakati, 
Onandjokwe & Katima districts), as opposed to the fully 
urban area in the central part of the country (Windhoek).17

Population and sampling
In this study, routine records of OALHIV and YALHIV who 
were active on ART and enrolled into care before January 
2020 were included. This criterion ensured sufficient 
treatment duration prior to data collection in May 2022 and 
allowed for adequate documentation of VL monitoring and 
follow-up interventions. Only records with at least one 
valid VL result recorded in the electronic patient monitoring 
system (ePMS) were considered. Data were drawn from 90 
randomly selected health facilities out of 113 across seven 
high-burden districts, exceeding the minimum required 
sample size of 88 facilities. The ePMS remains the primary 
database for all PLWH on treatment in the public sector in 
Namibia. To ensure data validity, records extracted at the 
central level were cross-checked against data from some 
selected health facilities for the same reporting period.

A probability-based stratified cluster sampling method 
combining cluster, stratified, and random sampling techniques 
was used to select records of OALHIV and YALHIV for this 
study. Six regions were grouped to include seven high-burden 
districts, within which health facilities were stratified and 
randomly selected. From a total population of 19 670 OALHIV 
and YALHIV records across 90 facilities, a random sample of 
600 records was drawn using the Raosoft sample size 
calculator (Raosoft, Inc., Seattle, Washington, United States), 
based on a 5% margin of error and a 95% confidence level.18

Data collection method
To collect the necessary information for the study, a checklist 
was utilised, which was developed in collaboration with 
statisticians who had expertise in working with the ePMS. 
Additionally, the team lead of the research monitoring and 
evaluation division, responsible for hosting the ePMS, guided 
the checklist development process.

Data analysis
Descriptive and inferential analyses were conducted using 
Statistical Package for Social Sciences (SPSS) version 28 (IBM 
Corp., Armonk, New York, United States), to determine the 
prevalence of VLS among OALHIV and YALHIV based on 
their most recent VL results documented in the ePMS. This 
statistical analysis served as the initial stage of analysis, aiding 
researchers in summarising data and identifying patterns. It 
explained the attributes of a population, encompassing 
measures like mean, mode, median, percentage, frequency, 
and range for a given variable.19 The data were entered in a 
Microsoft Excel sheet, and the cleaning and coding were done 
by the researchers to structure the data. Thereafter, the 
structure data was exported into SPSS. This approach is 
particularly valuable in contemporary research, where large 
data sets may make it challenging to discern fundamental 
relationships within the collected information.20

Crude and adjusted regression analyses were used to identify 
various factors associated with VLS. Because of regimen 
documentation issues, the analysis was not done based on the 
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regimen lines (first, second, and third), to avoid misclassification 
biases. Independent variables such as age and VL were still 
analysed using descriptive and inferential statistics. To align 
with international standards, the authors employed the VLS 
cut-off of < 1000 copies/mL per, as per the WHO’s definition.1,4

Ethical considerations
The University of South Africa Research Ethics committee 
provided the approval for this study protocol (NHREC 
registration number: Rec-240816-052; CREC reference number: 
12786918_CREC_CHS_2021). Permission to conduct the study at 
the seven high-burden districts was granted by the Ministry of 
Health and Social Service research committee (reference number 
17/3/3/JK). Informed consent was not part of the requirement 
from OALHIV and YALHIV, as there was no direct contact with 
them. Confidentiality was maintained during the data collection 
and analysis and only the researchers had accessed the databases. 
The anonymity was ensured by using the ART unique number 
rather than their names and coding was used during data analysis.

Results
Records were gathered from the ePMS for 600 active OALHIV 
and YALHIV who were receiving ART care in seven high-

burden districts. Among this group, 281 individuals (46.8%) 
initiated their ART treatment before 2010, while 231 individuals 
(38.5%) commenced treatment between 2010 and 2018. Only 88 
individuals (14.7%) who initiated treatment in 2019 or later 
were started on dolutegravir, the recommended optimal 
regimen for adolescents living with HIV experiencing 
adherence challenges.

Participants’ characteristics
There was a significant gender disparity, with 63.3% 
(n  =  380/600) female patients (P  <  0.01), reflecting the 
broader gender distribution among PLWH in Namibia. The 
median age was 20.0 years, with no significant difference by 
gender (P = 0.9). The majority of patients (86%, n = 516/600) 
did not own cell phones. Additionally, 52.5% (n = 315/600) 
had a fixed home address (P  =  0.014). Most patients 
(71.8%, n = 431/600) were on a dolutegravir regimen which 
was introduced in December 2019 in Namibia, as shown 
in Table 1.

Viral load outcome and associated factors
The VL results were categorised into four groups: virologic 
suppression with VL levels below 40 copies/mL per Namibian 

TABLE 1: Determinants of viral load suppression for older adolescents and younger adults on antiretroviral therapy in the seven high-burden districts in Namibia, May 2023.
Variables n % VLS 

(Namibian definition)
% LLV % VLS 

(WHO definition)
% HVL P

Participants 600 71.8 13.0 84.8 15.1 -
Districts - - - - - 0.540
Windhoek 107 71.0 14.0 85.0 15.0 -
Engela 96 64.0 17.0 81.0 19.0 -
Outapi 70 77.0 8.0 85.0 15.0 -
Oshikuku 94 75.0 16.0 91.0 9.0 -
Oshakati 100 74.0 9.0 83.0 17.0 -
Onandjokwe 35 68.0 14.0 82.0 18.0 -
Katima 98 71.0 11.0 82.0 18.0 -
Gender - - - - - < 0.010
Male 220 63.1 15.4 78.5 21.3 -
Female 380 76.8 11.5 88.3 11.5 -
Age (years) - - - - - 0.900
15–19 254 70.4 14.5 84.9 14.5 -
20–24 346 72.8 11.8 74.6 15.3 -
On dolutegravir regimen - - - - - < 0.010
Yes 431 83.7 9.9 93.6 6.2 -
No 169 41.4 20.7 62.1 37.8 -
Type of treatment - - - - - 0.270
On initial treatment 85 68.2 14.1 82.3 17.6 -
Switch 77 50.6 14.2 64.8 35.0 -
Substitution 438 75.1 15.0 90.1 9.8 -
Fixed home address - - - - - 0.014
Yes 315 75.2 13.0 88.2 11.7 -
No 285 68.0 12.9 80.9 18.9 -
Year of ART start - - - - - 0.160
Before 2010 281 68.6 13.8 85.2 17.4 -
2010–2018 231 70.5 14.7 85.2 14.7 -
2019 up to May 2022 88 85.2 5.6 90.8 9.0 -
Documented cell phone possession - - - - - 0.370
Yes 84 75.0 13.0 88.0 11.9 -
No 516 71.3 12.9 84.4 15.6 -

ART, antiretroviral therapy; VLS, viral load suppression; LLV, low-level viraemia; HVL, high viral load.
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definition, LLV with VL between 40 copies/mL and 
1000 copies/mL, virologic suppression with VL levels below 
1000 copies/mL per WHO definition and high VL (HVL) with 
VL from 1000 copies/mL and above. The outcome 
demonstrated that 431 records (71.8%) of OALHIV and 
YALHIV were virally suppressed, while 78 records (13%) fell 
into the category of LLV, and 91 records (15.2%) exhibited 
HVL. When combining VLS with LLV (VL < 1000 copies/mL), 
the total number of OALHIV and YALHIV records meeting 
the WHO definition of virologic suppression was 509 (84.8%).

VLS was 84.8% (95% confidence interval: 81.2% – 87.3%) with 
no statistical difference across the seven high-burden 
districts, with a P-value of 0.54 (Figure 1).

The initiation of the dolutegravir-based regimen began in 
mid-2019, with transitioning or regimen changes guided by 
patients’ VL values. While the transitioning was largely 
completed early in January 2020, with an ongoing regimen 
change in cases of failure to treatment, records showed that 
OALHIV and YALHIV on dolutegravir-based regimens 
achieved significantly better VLS compared to those on non-
dolutegravir-based regimens (P = 0.01; odds ratio [OR] = 9.1), 
as seen in Figure 2 and Table 1. 

In addition to the dolutegravir-based regimen, other variables 
that exhibited statistically significant associations with VLS 
included female gender (P < 0.01; OR = 2.08), and having a 
fixed home address (P  =  0.014; OR  =  1.76), defined as no 

change in physical residence within the 12 months prior to 
data collection. These two variables exhibited good 
suppression across all levels of VLS, except in the categories 
of fixed home addresses with an LLV of 13% compared to 
12.9% among those with non-fixed home addresses, as 
demonstrated in Figure 3 and Figure 4.

On the other hand, factors such as district of residence 
(P = 0.54), type of treatment (P = 0.27), age (P = 0.9), year of 
initiating ART medication (P = 0.12), and having an updated 
and documented cell phone number in the ePMS (P = 0.37), 
showed no significant associations with VLS in Table 1.

Discussion
This study sought to determine the prevalence of VLS and 
factors associated with the suppression among OALHIV and 
YALHIV aged 15 to 24 years old on ART in the seven high-
burden districts in Namibia. The overall VLS, according to 
the WHO definition,1 was 84.8%, which remains below the 
Joint UNAIDS target of 95%.21 Similar results were reported 
by the Centers for Disease Control and Prevention in seven 
African countries, with a VLS of 81.5% among adolescent 
girls and young women aged 15 to 24 years.22 However, the 
VLS found in this study surpassed the outcome of the study 
conducted in Rwanda on the suppression and associated 
factors among YALHIV at Muhima District Hospital at 71%.23 
This might be attributed to the peer support intervention 
implemented in high-burden regions of Namibia, which 
offers psychosocial support and adherence counselling at 

VLS, Viral load suppression; LLV, Low level of viraemia; HVL, High viral load; WHO, World 
Health Organization. 

FIGURE 1: Participants’ overall viral load suppression.
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FIGURE 2: Viral load suppression outcome of dolutegravir-based regimens 
with other ART regimens. 
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FIGURE 3: Viral load suppression outcome and gender.
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FIGURE 4: Viral load suppression outcome and fixed home address.
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both community and facility levels. The ministry should 
strengthen and expand peer support interventions and 
psychosocial adherence programmes to the remaining health 
facilities, as these have shown a positive impact on VLS 
among OALHIV and YALHIV. Furthermore, 71.8% of 
OALHIV and YALHIV are on a dolutegravir-based regimen, 
which is considered a robust option for achieving rapid VLS. 
Increasing access to these regimens through treatment 
optimisation will help close the viral suppression gap and 
accelerate progress toward achieving the UNAIDS targets.

The study revealed a higher percentage of female OALHIV 
and YALHIV (63.3%) compared to male patients, highlighting 
the elevated prevalence of HIV among adolescent girls and 
young women in both Namibia and worldwide.24 
Furthermore, the study demonstrated an association between 
gender and VLS,25 although other studies did not identify 
such an association,26 possibly attributable to the equal level 
of services received by these population groups. Male patients 
were found to be less likely to have VLS compared to female 
patients, which aligns with the findings of numerous other 
studies.27,28 Several studies indicate that men are less likely to 
achieve VLS, likely because of their poorer healthcare-seeking 
behaviour.28 Targeted interventions should be developed to 
address the lower VLS among male OALHIV and YALHIV, 
focusing on improving healthcare-seeking behaviour. 
Additionally, HIV prevention and treatment strategies should 
continue to prioritise adolescent girls and young women, 
given their higher prevalence of HIV.

Based on the sampling methodology, a higher proportion of 
YALHIV records were on ART compared to OALHIV 
records. This is because of the aging of perinatally infected 
infants who were put on treatment during their childhood,26 
as well as those who acquired the infection through sexual 
means and are now seeking ART to maintain their health.29 
Even though a greater number of YALHIV are receiving 
ART, OALHIV exhibit a higher rate of VLS compared to their 
young adult counterparts.26 This result may be attributed to 
the transition from adolescence to adulthood among the 
young adult population.30 HIV programmes should 
strengthen transition support for YALHIV to improve 
adherence and VLS during the shift from adolescence to 
adulthood.

During the data collection period, a higher number of 
OALHIV and YALHIV were already on a regimen based on 
dolutegravir. This particular treatment approach was 
introduced in mid-2019, following the WHO’s endorsement 
of dolutegravir as the most effective ART for adolescents 
experiencing adherence challenges.31 This study demonstrates 
a strong association between dolutegravir and VLS among 
these age groups. Similar outcomes were reported in the 
study on the effect of dolutegravir-based regimens on the 
level of adherence and VLS in resource-limited settings.32 
Dolutegravir is an integrase inhibitor that has a high genetic 
barrier to developing HIV drug resistance, and few drug-
drug interactions compared with other ART medications.33

Dolutegravir-based regimens are more effective than non-
dolutegravir-based regimens, as demonstrated in this study, 
and supported by the findings from the ODYSSEY trial.34,35 
These findings confirm that dolutegravir-based regimens can 
significantly improve VLS in adolescents and young adults.36 
Policymakers should prioritise optimising treatment strategies 
based on dolutegravir, a highly effective ART medication, and 
implementing gender-specific strategies to address the unique 
challenges faced by male patients in closing the gaps in VLS.

In Namibia, the ART regimens are classified into three 
categories: the initial treatment, representing the first-line 
regimen; the switch, which is the change from the first line to 
the second line or the third line, which is considered as a 
salvage therapy; and the substitution between regimen 
lines.37 Despite a higher number of regimen substitutions and 
overall high VLS, no association was found between 
treatment regimen lines (first, second, or third) and VLS, in 
contrast to findings from other studies that reported such an 
association.38 The high VLS observed among substitution 
categories can be attributed to the selection of optimised 
regimens for individuals who were already fully suppressed 
prior to the transition. More transitions were based on a 
dolutegravir-based regimen which sustained the VLS.32

A greater proportion of OALHIV and YALHIV were 
identified as having a fixed home address. In conjunction 
with this discovery, OALHIV and YALHIV with a stable or 
fixed home address exhibited a higher rate of VLS compared 
to those without a fixed home address or residence. This 
finding demonstrated an association between a fixed address 
and VLS. No research has specifically addressed these 
observations; nevertheless, it is plausible that the lack of 
studies on this matter may be because of the potential 
correlation between OALHIV and YALHIV with a fixed 
home address, and the ongoing and strong support derived 
from the same household.39

However, some studies have demonstrated that treatment 
supporters’ responsibilities go beyond supporting adherence 
to ART, to include supporting daily needs of individuals 
living with HIV, including clinic visits.40 This social 
supportive relationship may lead to good adherence 
behaviour.41 Older adolescents living with HIV and YALHIV 
with fixed home addresses can benefit from the same support 
in the long run compared to OALHIV and YALHIV who 
change addresses with the possibility of changing the 
treatment supporter at the same time. Household- and 
community-based support systems should be strengthened 
to support OALHIV and YALHIV, especially those without a 
fixed home address, to enhance adherence and VLS. Stable 
living situations and consistent treatment supporters play a 
key role in sustaining long-term treatment outcomes.

A greater number of OALHIV and YALHIV commenced their 
treatment before 2010, with the second-largest group initiating 
treatment between 2010 and 2018, and the smallest cohort 
beginning their treatment from mid-2019 onwards, which was 
mostly based on dolutegravir. The 2019 cohort exhibited a 
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higher rate of VLS (90.1%) compared to the first and second 
cohorts, where both of the later groups had an equal level of 
suppression (85.4%). While there is no association between the 
year of initiating ART and VLS (P = 0.16), lower suppression 
observed in the first and second cohorts may be linked to factors 
like pill fatigue,42 resistance occurrences,43 and the complexity of 
regimens, particularly second- and third-line treatments,44 
which may not be as effective in suppressing the virus. 
Treatment optimisation through transitioning patients from 
older regimens to more effective options, such as dolutegravir, 
is essential to improve VLS. Additionally, addressing challenges 
such as pill fatigue and drug resistance is critical to enhancing 
treatment outcomes for long-term ART recipients.

OALHIV and YALHIV who owned a cellphone exhibited higher 
VLS compared to those without a cellphone, but this was not 
statistically significant. The higher suppression in those with a 
cellphone may be attributed to the social support received from 
family or guardians,40 and the use of cellphones as reminders.45 
The assessment of the extent of VLS was conducted based on the 
available variables in the ePMS; the authors acknowledge the 
need for further research exploring various challenges and 
issues impacting the adherence of OALHIV and YALHIV. These 
challenges encompass psychosocial and economic barriers that 
hinder adherence among OALHIV and YALHIV.46 The 
integration of digital tools, such as cellphone reminders, to 
support adherence among OALHIV and YALHIV should be 
considered, while also addressing broader psychosocial and 
economic barriers through targeted interventions. Further 
research is needed to better understand and address the 
challenges affecting adherence in these populations.

Strengths and limitations of the study
This cross-sectional study utilised records of OALHIV and 
YALHIV who are representative of the broader population. 
The records were not selected based on VLS status or 
exposure to specific risk factors. This study design is 
appropriate for identifying initial associations and estimating 
the prevalence of either exposures or outcomes, such as VLS, 
within a population group. The study design used in this 
research did not allow for the establishment of causal 
relationships. Additionally, limitations within the database 
restricted access to a broader range of variables, thereby 
constraining the ability to explore associations with VLS.

Variables such as adherence, socio-economic status, 
psychosocial factors, environmental influences, and healthcare-
related factors were not assessed, as they were not captured in 
the ePMS. Additionally, treatment regimen lines intended to 
demonstrate their association with VLS were misclassified in 
the database, preventing their use in the analysis. Despite 
these limitations, the researchers were satisfied with the 
findings, having successfully identified associations between a 
limited set of available variables and VLS.

Recommendations
The national HIV/AIDS response should prioritise expanding 
peer support and psychosocial adherence programmes across 

all health facilities, because these have proven effective in 
improving VLS among OALHIV and YALHIV. Additionally, 
treatment optimisation, especially transitioning to 
dolutegravir-based regimens, is essential to close the VLS gap 
and achieve UNAIDS targets. To further improve outcomes, 
targeted interventions must address lower VLS among male 
patients by overcoming healthcare barriers and implementing 
gender-specific strategies. Moreover, HIV programmes 
should continue prioritising adolescent girls and young 
women while strengthening support for YALHIV during 
their transition to adulthood to enhance adherence.

Furthermore, household and community support systems 
require reinforcement, particularly for those without stable 
housing, since stable living conditions and consistent 
treatment supporters are vital for long-term adherence. 
Digital tools, such as cellphone reminders, can also support 
adherence alongside efforts to address psychosocial and 
economic barriers. Challenges such as pill fatigue and drug 
resistance must not be overlooked. Because VLS remain 
below UNAIDS targets, ongoing monitoring, evaluation, and 
research are critical to identify barriers and tailor programmes 
effectively. Engaging OALHIV, YALHIV, and healthcare 
providers in a positive, nonjudgemental manner will yield 
valuable insights. Finally, future research should focus on 
psychosocial factors especially among male patients and 
unstably housed individuals, and assess the long-term impact 
of dolutegravir-based regimens in resource-limited settings.

Conclusion
In this study, the VLS among OALHIV and YALHIV was 
relatively low, at 82.4%, as compared to the set target by 
UNAIDS. A higher rate of VLS was associated with female 
gender, being on a dolutegravir-based regimen, and having a 
fixed home address. The WHO and UNAIDS recommend 
that countries working towards ending HIV/AIDS should 
achieve a VLS of 90% by 2020 and 95% by 2030. These findings 
align with numerous other studies indicating VLS falling 
below the target set by UNAIDS. To address the gaps, special 
attention should be directed towards OALHIV and YALHIV 
facing challenges in suppressing their VL, as well as 
individuals with a history of high VL, sub-optimal adherence, 
and those on second- or third-line regimens. Policymakers 
should prioritise the implementation of treatment 
optimisation based on dolutegravir and strategies to enhance 
VLS among these age groups in Namibia to align with the 
95–95–95 UNAIDS targets.
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