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Abstract

Background: Adolescents and young people living with HIV continue to 

experience disproportionately high rates of virological non-suppression 

despite scale-up of enhanced adherence interventions such as Intensive 

Adherence Counselling (IAC). While prior research has quantified post-IAC 

suppression outcomes, there remains limited empirical evidence regarding 

the multilevel factors that shape virological response in this population. This 

study investigated multilevel factors associated with viral load suppression 

among adolescents and young people (AYP) with prior non-suppression who 

were enrolled in IAC in East-Central Uganda.

Methods: A facility-based analytical cross-sectional study was conducted 

using routinely collected programmatic data from 580 AYP aged 10-24 years 

with documented unsuppressed viral load who were enrolled in IAC across 

32 health facilities. Eligible participants had a repeat viral load measurement 

following completion of the adherence intervention. Multivariable analysis 

was performed using modified Poisson regression with robust variance 

estimation to determine factors independently associated with virological 

suppression, accounting for clustering at the facility level. Adjusted 
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prevalence ratios (aPRs) with corresponding 95% confidence intervals were 

reported.

Results: The study population had a median age of 16.4 years (interquartile 

range [IQR]: 12.9-21.2), with females comprising 62.8% of participants. 

Overall, over half of the cohort achieved virological suppression following the 

intervention. Engagement in peer-led support was associated with a higher 

likelihood of suppression (aPR=1.71, 95% CI: 1.36-2.15), as was prior 

disclosure of HIV status (aPR=1.43, 95% CI: 1.02-2.11). Conversely, 

participants enrolled in differentiated antiretroviral therapy (ART) delivery 

models based on community drug distribution prior to IAC had lower 

suppression compared to those managed through facility-based 

individualized care (aPR=0.51, 95% CI: 0.35-0.74).

Conclusion: Virological outcomes among AYP receiving enhanced 

adherence support are shaped by a combination of individual and service 

delivery factors. Interventions that strengthen peer engagement and 

facilitate safe disclosure, alongside careful alignment of differentiated 

service delivery models with adherence needs, may improve treatment 

outcomes in this high-risk population.

Keywords: Virological suppression; adherence support; differentiated 

service delivery.
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Introduction

Adolescents and young people (AYP) aged 10-24 years constitute a 

substantial proportion of the global HIV burden, representing a critical 

population within the epidemic. Globally, an estimated 6.75 million AYP are 

living with HIV, with approximately 84% residing in sub-Saharan Africa 

(SSA). This burden is further characterized by pronounced gender inequities, 

as adolescent girls and young women account for more than two-thirds of 

new infections in this age group [1,2]. In Uganda, the epidemic similarly 

remains concentrated among AYP with an estimated 235,000 individuals 

living with HIV in 2024 [3,4].

Despite high levels of enrolment of Adolescents and young people living with 

HIV (AYPLHIV) on antiretroviral therapy (ART), achieving sustained HIV viral 

load (VL) suppression remains a persistent public health challenge. Reported 

suppression rates among this population range from 44% to 88%, consistently 

falling short of the UNAIDS 95-95-95 targets [5,6]. Compared with adults, 

AYPLHIV exhibit disproportionately higher levels of virological non-

suppression, largely driven by suboptimal adherence to ART. Empirical 

evidence indicates that only approximately 20% of AYP achieve complete 

(100%) adherence within six months of treatment initiation, compared with 

nearly 40% among adults [7,8]. National data from the Uganda Population-

based HIV Impact Assessment (UPHIA) indicate that only 39.3% of children 

aged 0-14 years and 39.6% of young people aged 20-24 years are virally 

suppressed [9,10].
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To address virological non-suppression, the Uganda Ministry of Health 

(MOH) adopted Intensive Adherence Counselling (IAC) as a targeted 

intervention to improve treatment outcomes among clients with non-

suppressed viral loads. IAC is indicated for individuals with a viral load ≥200 

copies/mL after at least six months of ART or those experiencing virological 

rebound following prior suppression [11]. The intervention is premised on the 

assumption that poor adherence, rather than virological resistance, is the 

primary driver of non-suppression. It consists of a structured series of at least 

three monthly counselling sessions delivered by trained providers. Delivery 

of the intervention includes assessing adherence barriers, advising on the 

benefits of good adherence, assisting in identifying practical and actionable 

solutions, agreeing on a plan to address the barriers and arranging for follow-

ups and refills. A repeat viral load test is conducted after completion of the 

initial sessions, and individuals with persistent non-suppression after six 

months of documented adherence are evaluated for transition to second-line 

ART [12–15].

Although IAC has been widely institutionalized within routine HIV care across 

Uganda, viral suppression among AYP remains suboptimal even after 

completion of the intervention. Evidence from Ugandan studies shows 

considerable variability in post-IAC suppression outcomes, ranging from as 

low as 23% among children and adolescents in multi-facility analyses to 

between 44% and 66% in adult clinic-based cohorts, and up to 86% in 

selected programmatic settings [16–19]. However, much of this literature has 
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primarily focused on adult populations, or single-site evaluations, with limited 

disaggregation for AYP. Related studies conducted within Eastern Uganda, 

focused on adult populations without adolescent-specific analysis [20]. This 

leaves a gap in understanding of contextual and service delivery factors that 

influence suppression among non-suppressed AYP. Therefore, despite 

growing programmatic evidence on IAC effectiveness, there remains limited, 

context-specific and AYP-focused evidence particularly from East-Central 

Uganda on the factors associated with virological outcomes following IAC. 

This study addresses this gap by examining both individual- and health 

system-level factors associated with suppression among AYP enrolled in IAC 

in this high-burden setting.

Methods

Study Design and Setting

We implemented a retrospective facility-based analytical cross-sectional 

study utilizing routinely collected secondary data derived from both 

electronic medical record (EMR) systems and paper-based clinical 

documentation. The analytical framework was informed by the World Health 

Organization Multidimensional Adherence Model (WHO-MAM), which 

conceptualizes factors that influence treatment adherence across five 

domains: socio-economic, patient-related, therapy-related, condition-related, 

and health system factors [21]. Given the structure and completeness of 

routinely collected data, the present analysis was restricted to variables 
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representing patient-level and health system domains, which were 

consistently documented across study sites.

The study was conducted in East-Central Uganda with a HIV prevalence of 

4.5% and viral load suppression rate of 74.1% [22]. Data were obtained from 

32 public-sector health facilities delivering ART services in Jinja City, Jinja 

District, Mayuge District, and Kamuli District that provide IAC in accordance 

with national HIV treatment guidelines [23]. Data was collected from 20 

Health Centre IIIs (sub-county level facilities), nine Health Centre IVs (county 

level facilities), and three general hospitals (district level facilities) located 

within rural and peri-urban contexts to provide representative evidence. Prior 

research indicates that such settings are characterized by varrying structural 

and access-related constraints that may impede optimal treatment outcomes 

among AYPLHIV [24,25]. This study setting was purposively chosen because 

the VL suppression among of 48.8 reported among AYP is the lowest reported 

in the country [9].

Study Population and Sample Size

The study population included virally non-suppressed AYP aged 10-24 years 

with documented virological non-suppression who were subsequently 

enrolled in Intensive Adherence Counselling. This population was selected 

due to persistent disparities in treatment outcomes relative to other age 

groups and its central relevance to achieving the third “95” target within the 

UNAIDS 95-95-95 targets [7,26–28]. Sample size estimation was based on 
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methods appropriate for assessing associations involving a binary outcome, 

with post-intervention viral load suppression as the primary endpoint. 

Parameter assumptions were informed by prior empirical studies: 

approximately 80% of adolescents were expected to achieve optimal 

adherence (≥95%), while 20% were anticipated to exhibit suboptimal 

adherence (<95%). Corresponding viral suppression proportions were 

estimated at 69% among optimally adherent individuals and 50% among 

those with lower adherence [29–31]. Calculations assumed a 95% confidence 

level (Zα = 1.96) and 80% statistical power (Zβ = 0.84). To account for intra-

facility correlation inherent in clustered service delivery data, a design effect 

of 2 was applied, consistent with established methodological guidance [32–

34]. The resulting minimum sample size was 580 participants, providing 

adequate power to detect meaningful differences in virological outcomes 

across exposure groups.

Sampling Procedure

Eligible records were those of all AYP who were non-suppressed at the time 

of IAC initiation and had a documented follow-up viral load measurement 

after completing the adherence counselling sequence. Inclusion required 

completeness of key clinical and adherence-related variables within either 

EMR systems or paper-based patient records. Records lacking essential 

demographic or clinical information such as age, sex, or documented IAC 

initiation date were excluded to ensure analytical validity. A proportionate 

allocation strategy was applied to distribute the sample across participating 
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facilities according to the relative number of eligible AYP enrolled in IAC at 

each site. Facilities with higher numbers contributed proportionally more 

records, thereby preserving representativeness across heterogeneous 

service delivery contexts. Within each facility, individual records were 

selected using simple random sampling procedures, minimizing systematic 

selection bias and enhancing the internal validity of the study.

Data Collection

Data extraction covered a five-year retrospective period and was conducted 

using multiple complementary sources, including EMR databases, 

standardized Ministry of Health registers, and individual patient clinical files. 

Information on adherence counselling attendance was obtained from 

structured IAC forms, while viral load outcomes were abstracted from the 

HMIS ACP 001 viral load register. Additional explanatory variables were 

retrieved from the HMIS ACP 003 HIV care card and corresponding EMR 

entries. A structured electronic data extraction tool was developed using 

KoboToolbox, with variable selection guided by the WHO-MAM framework to 

capture relevant patient-level and health system factors. Data collection was 

undertaken by five trained research assistants with prior experience in 

clinical data abstraction and digital data systems. They were trained on study 

protocols, ethical considerations, data confidentiality, and standardized 

abstraction procedures using tablet-based platforms. Prior to full-scale data 

collection, the extraction tool was piloted with data from 10 non-participating 

patient records to assess functionality and optimize the digital tool user 
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experience for data collectors. Continuous supervision and periodic data 

quality checks were implemented throughout the data collection process to 

ensure adherence to protocol and minimize extraction errors.

Study variables

The primary outcome was virological suppression, operationalized as a binary 

variable indicating whether an individual achieved viral suppression on the 

first viral load measurement following completion of IAC. In accordance with 

national guidelines, suppression thresholds were defined as <1,000 

copies/mL prior to July 2023 and <200 copies/mL thereafter [11,23]. 

Explanatory variables were categorized into patient-related and health 

system domains. Patient-level variables included demographic 

characteristics (age, sex, marital status, education level, and residence), 

clinical indicators (WHO stage, presence of opportunistic infections, ART 

duration, and clinical stability), and adherence-related measures (baseline 

adherence status, IAC compliance defined as ≥95% adherence score 

measured in pill counts in all three IAC sessions, and prior loss to follow-up). 

Psychosocial variables such as depression, anxiety, stress, fear, anger, and 

denial were also included where documented. Health system variables 

encompassed characteristics of service delivery and care processes, 

including the cadre of the adherence counsellor, ART delivery model prior to 

IAC initiation, drug refill practices, transfer-in status, ART regimen during 

IAC, history of tuberculosis preventive therapy, and availability of adherence 

support interventions such as peer support, disclosure counselling, treatment 
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supporters, and household-level psychosocial support. Structural access 

factors, including distance to the health facility, were also examined.

Data Analysis

Data management and statistical analyses were conducted using STATA 

version 17.0 (StataCorp, College Station, Texas, USA). Initial data processing 

involved cleaning and validation in Microsoft Excel, including checks for 

completeness, consistency, and plausibility of key variables. Descriptive 

statistics were generated to summarize participant characteristics across 

patient-level and health system domains. Given that the prevalence of viral 

suppression exceeded 10%, associations between explanatory variables and 

the outcome were estimated using modified Poisson regression with robust 

standard errors, providing direct estimates of prevalence ratios. To account 

for clustering of observations within health facilities, robust variance 

estimation was applied at the facility level. Bivariate analyses were conducted 

to identify candidate variables for multivariable modelling, with a 

significance threshold of p<0.05. Variables meeting this criterion were 

included in the initial multivariable model, and a backward elimination 

approach was employed to derive the most parsimonious model. Effect 

modification was assessed through inclusion of interaction terms between the 

primary exposure defined as adherence compliance (attendance of all IAC 

sessions with at least 95% adherence score) during IAC and other covariates. 

Statistical interaction was evaluated using likelihood ratio tests comparing 

nested models. Confounding was assessed by examining changes in effect 
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estimates; variables resulting in a ≥10% change in the adjusted prevalence 

ratio were retained as confounders. Final model outputs were presented as 

adjusted prevalence ratios (aPRs) with corresponding 95% confidence 

intervals and p-values. Statistical significance was set at p<0.05. Model 

adequacy was evaluated using the Hosmer-Lemeshow goodness-of-fit test.

Results

Study profile

A total of 580 AYPLHIV underwent repeat viral load testing after completing 

the IAC period. Of these, 313 achieved VL suppression, while 267 remained 

virally non-suppressed. The flow chart summarizes the study population and 

the distribution of viral load outcomes following the IAC intervention (Figure 

1)
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Figure 1: study flowchart

Participants characteristics

Table 1 presents the socio-demographic characteristics of the 580 non-

suppressed AYPLHIV who were enrolled in IAC. The median age of 

participants was 16.4 years (IQR: 12.9-21.2). Most participants were female 

(62.8%), while males accounted for 37.2%. The largest age category was 10-

14 years (43.5%), followed by 20-24 years (32.9%) and 15-19 years (23.6%). 

The majority of participants resided in rural areas (74.8%) and had never 

been married (75.9%). Regarding education, 64.7% were currently in school, 

806 
Non-suppressed 

AYPLHIV enrolled on 
IAC

71 excluded:
Missing data (date  of 
enrollments, date of 

sessions, transferred out, 
lost to follow up

735
Selected

698
Eligible for 
sampling

580 
Sample Size for the 

study

313 Suppressed 
after IAC

267 Non-
suppressed after 

IAC

37 excluded:
Undocumented  VL result  

adhrence scores
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while 35.3% were out of school. The median duration on ART was 4 years 

(IQR: 2-6), with most participants having been on treatment for 1-4 years 

(62.9%). Nearly half of the participants (46.7%) received HIV care from 

Health Centre III facilities, followed by Health Centre IV (36.2%) and 

hospitals (17.1%).

Table 1: Demographic and clinical characteristics of AYPLHIV 

receiving IAC at selected health facilities in east central Uganda (N = 

580).

Variable Category Frequency (n) Percent (%)
Female 364 62.8Sex 
Male 216 37.2

10-14 years 252 43.5
15-19 years 137 23.6

Age 

20-24 years 191 32.9

Rural 434 74.8Residence 
Urban 146 25.2

Married 140 24.1Marital status
Never married 440 75.9

1-4 years 365 62.9
5-9 years 131 22.6

Duration on ART 

10 and above 84 14.5

Out of school 205 35.3
In school 375 64.7

Education status

More than 1 4 0.7

Formal employment 7 1.2
Not employed 198 34.1

Employment status

Student 375 64.7

H/C III 271 46.7
H/C IV 210 36.2

Health facility level 

Hospital 99 17.1
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Factors associated with Viral load suppression among non-suppressed 

AYPLHIV on IAC in East Central Uganda.

Table 2: Multivariate analysis of factors associated with VL suppression 

among non-suppressed AYPLHIV on IAC in East Central Uganda.

Variable Categor
y 

Suppressed Bivariate analysis Multivariate analysis

No 
(n=267) 

Yes(n=3
13)

uPR (95%CI) P value aPR 
(95%CI)

P 
value

Female 172(47.3%
)

192(52.7) 1Sex

Male 95(44.0) 121(56.0) 1.06(0.87-1.29) 0.553

10-14yrs 124(49.2) 128(50.8) 1 1
15-19yrs 58(42.3) 79(57.7) 1.14(0.93-1.39) 0.221 1.28(1.07-

1.54)
0.007

Age

20-24yrs 85(44.5) 106(55.5) 1.09(0.84-1.42) 0.510 1.17(0.95-
1.43)

0.144

>5km 139(52.6) 125(47.4) 1 1Distance
< 5km 128(40.5) 188(59.5) 1.26(1.08-1.46) 0.047 1.23(1.03-

1.44)
0.022

No 170(53.1) 150(46.9) 1 1IAC 
complianc
e 

Yes 97(37.3) 163(62.7) 1.34(1.10-1.63) 0.004     1.37(1.16-
1.62)

<0.001

Nurse 56(75.7) 18(24.3) 1 1IAC 
provider counsell

or
211(41.7) 295(58.3) 2.39(1.30-4.43) 0.005 2.12(1.24-

3.61)
0.006

FBIM 194(45.4) 233(54.6) 1 1
CDDP 28(75.7) 9(24.3) 0.45(0.30-0.67) 0.000 0.51(0.35-

0.74)
<0.001

FBG 32(38.5) 51(61.5) 1.13(0.85-1.49) 0.414 1.12(0.88-
1.39)

0.377

ART 
delivery 
model 
before IAC

FTDR 13(39.4) 20(60.6) 1.11(0.75-1.65) 0.604 1.31(0.86-
2.01)

0.209
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No 243(48.4) 259(51.6) 1 1Peer 
Support Yes 24(30.8) 54(69.2) 1.34(1.03-1.74) 0.027      1.71(1.36-

2.15)
0.001

No 31(63.3) 18(36.7) 1 1Disclosed 
status Yes 236(44.4) 295(55.6) 1.51(1.02-2.23) 0.038     1.43(1.02-

2.11)
0.042

*IAC 
complianc
e*peer 
support

0.60(0.41-
0.88)

0.008

*IAC compliance*peer support is an interaction term. CDDP; Community Drug Distribution Points, 

FBIM; Facility-Based Individual Management, FBG; Facility Based Group, FTDR; Fast Track Drug 

Refill, uPR; unadjusted prevalence ratio; aPR; adjusted prevalence ratio.

In the adjusted multivariate model shown in Table 2, AYPLHIV aged 15-19 

years were significantly more likely to achieve viral load suppression 

compared to those aged 10-14 years (aPR = 1.28, 95% CI: 1.07-1.54, p = 

0.007). Participants who lived within 5 km of the health facility had a 23% 

increased likelihood of suppression than those residing beyond 5km (aPR = 

1.23, 95% CI: 1.03-1.44, p = 0.022). Receiving IAC from a counselor rather 

than a nurse was associated with more than double the likelihood of viral 

suppression (aPR = 2.12, 95% CI: 1.24-3.61, p = 0.006). Participants enrolled 

in the Community Drug Distribution Points (CDDP) model before IAC were 

significantly less likely to achieve suppression compared to those in the 

Facility-Based Individual Management (FBIM) model (aPR = 0.51, 95% CI: 

0.35-0.74, p = 0.001). AYPLHIV who reported receiving peer support had a 

71% higher likelihood of suppression than those without peer support (aPR 

= 1.71, 95% CI: 1.36-2.15, p = 0.001). Disclosure of HIV status was also 
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significantly associated with higher suppression outcomes (aPR = 1.43, 95% 

CI: 1.02–2.11, p = 0.042). A significant interaction was observed between IAC 

compliance and peer support (aPR = 0.60, 95% CI: 0.41–0.88, p = 0.008).

Discussion

This study assessed VL suppression in previously unsuppressed AYPLHIV 

recruited in IAC in East-Central Uganda and determined suppression-

associated factors. Overall, 54% achieved VL suppression after IAC. This IAC 

performance among this population and setting is well behind both the 85% 

recorded among adults getting IAC in Uganda and the national target of 70% 

[35]. This disparity reflects age-specific adherence vulnerabilities, such as 

structural and psychosocial barriers, including financial limitations and long 

travel times to facilities that limit AYP’s capacity to get routine IAC services 

as effectively as possible. The observed estimate is comparable to the pooled 

estimate of 51.2% from a recent meta-analysis of enhanced adherence 

counselling interventions in Africa [36] and is consistent with earlier 

Ugandan studies that reported suppression levels between 23% and 51% 

[18,37,38]. These results imply that although IAC increases viral suppression, 

the multi-level adherence hurdles typical of AYPLHIV may not be adequately 

addressed by its present delivery method. In light of IAC, more AYP-

responsive delivery strategies are required to address specific adherence 

barriers.
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We further examined factors associated with VL suppression and found that 

AYPLHIV between the ages of 15 and 19 were 28% more likely to achieve VL 

suppression compared to those aged 10-14 years. According to Dinaj-Koci et 

al. (2019) and Mayeye et al. (2019), age-related variations in VL suppression 

point to a behavioural and developmental process that underlies adherence, 

likely reflecting increased autonomy, cognitive maturity, and self-regulatory 

competence that enable consistent medication-taking [39,40]. Younger 

adolescents, on the other hand, continue to be structurally dependent on their 

caregivers; as a result, adherence is dependent on elements such as home 

stability, disclosure dynamics, and caregiver reliability, which introduce 

variability and may cause treatment interruptions [41]. These mechanisms 

are further reinforced by geographic proximity. AYPLHIV living within 5 km 

of a facility was associated with a 23% higher likelihood of suppression. This 

is probably mediated by lower transportation costs, better clinic attendance, 

and continuous exposure to IAC [42,43]. These results highlight the 

significance of decentralising IAC delivery through differentiated service 

delivery models (DSD) models to reduce structural hurdles, especially for 

younger and geographically disadvantaged AYP.

Full compliance with IAC was independently associated with VL suppression. 

There was a 37% higher likelihood of those attending all sessions with at least 

95% adherence score to suppress. These results support the dose-response 

relationship whereby repeated counselling exposures reinforce adherence 

behaviors. Evidence from Kenya and Cameroon demonstrates substantially 
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higher odds of suppression among AYP with optimal IAC attendance [44,45]. 

In addition, peer support showed a 71% higher likelihood of improving VL 

suppression. Peer relationships are known to work in a number of ways, such 

as lowering internalized stigma, boosting self-efficacy, and offering 

contextually appropriate adherence techniques based on common lived 

experiences [46–48]. Evidence from Zimbabwe and Uganda supports the 

effectiveness of peer-led AYP interventions in improving suppression 

outcomes [49,50]. Importantly, we observed sub-additive interaction between 

peer support and IAC compliance. Our results indicate that the effect of 

compliance is modified by peer support, such that the combined effect of both 

does not equal the simple multiplicative sum of their individual effects. This 

suggests that both interventions maybe working on comparable behavioral 

pathways such that their combined effect does not produce proportionate 

benefits. The findings imply that rather than programs layering interventions, 

optimizing their integration and targeting distinct behavioral factors may 

yield greater VL outcomes. The facts about these interaction terms calls for 

further research.

We further noted that counsellor-delivered IAC was associated with a two-

fold higher likelihood of suppression compared to nurse-led delivery. This 

maybe because counsellors are trained in behavioral counselling techniques 

and are perceived to offer greater privacy and more non-judgmental 

communication, which increases credibility and trust compared with routine 

nurse encounters. Direct evidence comparing counselor-led versus nurse-led 
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IAC on viral suppression is lacking. Multiple programmatic and research 

reports describe IAC delivered by multidisciplinary teams or by mixed cadres 

without reporting outcomes stratified by who delivered the counseling 

[13,19,36,51–53]. Although there is limited direct evidence comparing the 

effectiveness of nurse-led and professional counsellor-led counselling, 

specifically among virally non-suppressed HIV-positive AYP. This finding 

suggests that counsellors are better equipped to provide targeted adherence 

support compared to nurses who may have broader clinical responsibilities.

In contrast, prior enrolment in CDDP was associated with a 50% lower 

likelihood of VL suppression relative to FBIM. This finding reflects a 

disruption mechanism whereby transitioning clients from community-based 

models to facility-based IAC negates the structural advantages of CDDP, 

including reduced transport burden, enhanced privacy, and minimized 

stigma [54,55]. This finding shows that the misalignment between IAC 

delivery and DSD principles inadvertently disadvantages individuals 

previously stabilized in community-based care. Additionally, disclosure was 

positively associated with a 43% higher likelihood of suppression. This is 

explained by the increased social support, improved communication with 

caregivers, and reduced psychological distress, all of which facilitate 

adherence [56–58]. Therefore, innovative approaches for disclosure and 

delivery IAC through the various DSD models are required to sustain the 

benefits of the models in shaping adherence outcomes.
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This study has several strengths, including the use of multi-facility routine 

data from 32 public health facilities across diverse rural and peri-urban 

settings, enhancing external validity. The focus on a high-risk, non-

suppressed AYPLHIV population and the application of clustered Poisson 

regression strengthen both the relevance and methodological robustness of 

the findings. However, the study had some limitations to be considered. The 

reliance on routine data could potentially introduce information bias, 

particularly in adherence measurement based on pill counts. Furthermore, 

the restriction to patient and health system level variables, guided by WHO-

MAM, may have excluded broader structural and community-level factors, 

potentially underestimating the complexity of factors that influence post IAC 

viral suppression.

Conclusion

This study's finding reveals the critical role of IAC in improving VL 

suppression among non-suppressed AYPLHIV. Several key factors were 

significantly associated with improved VL suppression, including proximity to 

health facilities, receipt of peer support, HIV status disclosure, and being 

counseled by professional counselors rather than general nurses. These 

findings suggest that both individual and system elements play a crucial role 

in influencing IAC outcomes. Importantly, AYPLHIV who transitioned from 

community-based models and multi-months’ refill to facility-based models 

and monthly refills, respectively, during IAC were less likely to achieve 

suppression, indicating the need to adapt IAC to fit within differentiated 
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service delivery models to maintain accessibility and continuity of care. We 

recommend integrating age-specific support, enhancing access through high 

impact community-based platforms, and leveraging peer-led strategies to 

reinforce motivation and reduce stigma. Additionally, efforts to strengthen 

the counseling workforce and ensure psychological support, especially 

through the recruitment of trained counselors at health centre III level 

facilities. Further research on implementation strategies that focus on 

optimizing IAC within differentiated care models and incorporating AYP-

responsive components is needed to enhance long-term treatment outcomes.

Ethical Considerations

This study complies with the Declaration of Helsinki. The study protocol 

received ethical clearance and a waiver of informed consent for retrospective 

review of patient records from the Makerere University School of Medicine 

Research and Ethics Committee (SOMREC), under approval reference Mak-

SOMREC 2022-396, and from the Uganda National Council for Science and 

Technology (UNCST), under approval number HS3807ES. Additionally, 

formal administrative authorization was obtained from the Chief 

Administrative Officers and District Health Officers of the respective districts 

in which data collection was conducted.

Abbreviations

ART; Antiretroviral Therapy, IAC; Intensive Adherence Counseling, VL; Viral 

Load AYPLHIV; Adolescents and Young People living with HIV, CDDP; 

ACCEPTED MANUSCRIPT

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS



Community Drug Distribution Points, FBIM; Facility-Based Individual 

Management.

Funding

This research was financially supported by the Fogarty International Centre, 

the National Institute of Mental Health, and the Office of AIDS Research of 

the U.S. National Institutes of Health (NIH), through Award Number D43 

TW010037. The views and conclusions presented in this publication are those 

of the authors and do not necessarily reflect the official policy or position of 

the NIH.

Authors’ Contributions

DLE conceptualized the study, developed the research protocol, led the field 

data collection process, and was the primary author of the manuscript. PSO 

supported both data collection and data analysis. JN, SIA, AJ, JN, supported 

data collection and provided critical manuscript review and editorial 

contributions. SBK, AK, ARK, JK, AC, FCS, and MRK provided overarching 

supervision throughout the study’s lifecycle and contributed to refining the 

manuscript through expert review. All authors gave approval of the version 

to be published and agreed on the journal to which the article has been 

submitted.

Acknowledgements

ACCEPTED MANUSCRIPT

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS



We gratefully acknowledge the Makerere University Joint AIDS Program 

(MJAP) for facilitating access to relevant data sources. We extend our 

appreciation to the Chief Administrative Officers and District Health Officers 

of Jinja District, Kamuli District, Mayuge District, and Jinja City for providing 

the requisite administrative approvals for the study.

Availability of Data and Materials

The datasets utilized and analyzed during this study are available from the 

corresponding author upon reasonable request, in line with institutional data 

sharing policies.

Consent for Publication

Not applicable.

Conflict of Interests

The authors declare no conflicts of interest related to this study.

References

1. UNAIDS. Global HIV & AIDS statistics — Fact sheet | UNAIDS [Internet]. 
2025 [cited 2025 Dec 26]. Available from: 
https://www.unaids.org/en/resources/fact-sheet

2. UNICEF. Adolescent HIV treatment. UNICEF DATA [Internet]. 2025 [cited 
2025 Dec 26]. Available from: 
https://data.unicef.org/topic/hivaids/adolescent-hiv-treatment/

3. UAC. Uganda AIDS Commission [Internet]. 2025 [cited 2026 Apr 29]. Fact 
sheets on HIV & AIDS Epidemic in Uganda. Available from: 
https://uac.go.ug/index.php/easy-customization/custom-404-page-and-
offline-page

ACCEPTED MANUSCRIPT

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS



4. UNICEF. Adolescent HIV treatment. UNICEF DATA [Internet]. 2025 [cited 
2026 Apr 27]. Available from: 
https://data.unicef.org/topic/hivaids/adolescent-hiv-treatment/

5. Han WM, Law MG, Egger M, Wools-Kaloustian K, Moore R, McGowan C, 
et al. Global estimates of viral suppression in children and adolescents and 
adults on antiretroviral therapy adjusted for missing viral load 
measurements: a multiregional, retrospective cohort study in 31 
countries. Lancet HIV. 2021 Dec 1;8(12):e766–75. doi:10.1016/S2352-
3018(21)00265-4

6. Rakhmanina N, Foster C, Agwu A. Adolescents and young adults with HIV 
and unsuppressed viral load: where do we go from here? Curr Opin HIV 
AIDS. 2024 Nov;19(6):368–76. doi:10.1097/COH.0000000000000880

7. UNAIDS. 2021 UNAIDS Global AIDS Update — Confronting inequalities — 
Lessons for pandemic responses from 40 years of AIDS | UNAIDS 
[Internet]. 2021 [cited 2022 Mar 31]. Available from: 
https://www.unaids.org/en/resources/documents/2021/2021-global-aids-
update

8. Villiera J, Katsabola H, Bvumbwe M, Mhango J, Khosa J, Silverstein A, et 
al. Factors associated with antiretroviral therapy adherence among 
adolescents living with HIV in the era of isoniazid preventive therapy as 
part of HIV care. PLOS Glob Public Health. 2022;2(6):e0000418. 
doi:10.1371/journal.pgph.0000418

9. UPHIA. UPHIA_Final_Report_Revise_07.11.2019_Final_for-web.pdf 
[Internet]. 2019 [cited 2022 Mar 30]. Available from: 
https://phia.icap.columbia.edu/wp-
content/uploads/2019/07/UPHIA_Final_Report_Revise_07.11.2019_Final_
for-web.pdf

10. UPHIA. Uganda Population-Based HIV Impact Assessment : UPHIA 2020-
2021-Summary-Sheet [Internet]. 2022 [cited 2023 Oct 8]. Available from: 
https://phia.icap.columbia.edu/wp-content/uploads/2022/08/UPHIA-
Summary-Sheet-2020.pdf

11. MOH. Consolidated Guidelines for Prevention and Treatment of HIV in 
Uganda | Ministry of Health Knowledge Management Portal [Internet]. 
2020 [cited 2022 Mar 31]. Available from: 
http://library.health.go.ug/publications/hivaids/consolidated-guidelines-
prevention-and-treatment-hiv-uganda

12. Beja H, Daisy N, Edek MT, Kobusinge V, Akaki O, Owachgiu IO, et al. 
Barriers and Facilitators to Successful Intensive Adherence Counseling in 
Rural Northern Uganda: An Exploratory Interview with HIV-Positive 

ACCEPTED MANUSCRIPT

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS



Clients Using the COM-B Framework. HIVAIDS Auckl NZ. 2022 Nov 
21;14:553–63. doi:10.2147/HIV.S393093 PubMed PMID: 36439708; 
PubMed Central PMCID: PMC9699700.

13. Izudi J, Castelnuovo B, King R, Cattamanchi A. Impact of intensive 
adherence counseling on viral load suppression and mortality among 
people living with HIV in Kampala, Uganda: A regression discontinuity 
design. Zakumumpa H, editor. PLOS Glob Public Health. 2023 Aug 
7;3(8):e0002240. doi:10.1371/journal.pgph.0002240

14. Lukyamuzi Z, Etajak S, Katairo T, Mukunya D, Tetui M, Ssenyonjo A, et 
al. Effect and implementation experience of intensive adherence 
counseling in a public HIV care center in Uganda: a mixed-methods study. 
BMC Infect Dis. 2021 Dec;21(1):1168. doi:10.1186/s12879-021-06862-6

15. Okot SP, Izudi J, Ssenyonga R, Babirye JN. Factors associated with 
completion of intensive adherence counseling among people living with 
HIV at a large referral hospital in Uganda: a retrospective analysis. BMC 
Health Serv Res. 2024 Sep 19;24(1):1093. doi:10.1186/s12913-024-
11528-5

16. Kikaire B, Ssemanda M, Asiimwe A, Nakanwagi M, Rwegyema T, 
Seruwagi G, et al. HIV viral load suppression following intensive 
adherence counseling among people living with HIV on treatment at 
military-managed health facilities in Uganda. Int J Infect Dis. 2021 Nov 
1;112:45–51. doi:10.1016/j.ijid.2021.08.057

17. Nasuuna E, Kigozi J, Muwanguzi PA, Babirye J, Kiwala L, Muganzi A, et 
al. Challenges faced by caregivers of virally non-suppressed children on 
the intensive adherence counselling program in Uganda: a qualitative 
study. BMC Health Serv Res. 2019 Mar 7;19(1):150. doi:10.1186/s12913-
019-3963-y

18. Ndikabona G, Alege JB, Kirirabwa NS, Kimuli D. Unsuppressed viral load 
after intensive adherence counselling in rural eastern Uganda; a case of 
Kamuli district, Uganda. BMC Public Health. 2021 Dec 18;21(1):2294. 
doi:10.1186/s12889-021-12366-4

19. Nakaye C, Mukiza N, Mawanda D, Kataike H, Kaganzi H, Ahimbisibwe 
GM, et al. Viral load suppression after intensive adherence counselling 
among adult people living with HIV at Kiswa health centre, Kampala: a 
retrospective cohort study. Secondary data analysis. AIDS Res Ther. 2023 
Mar 30;20(1):18. doi:10.1186/s12981-023-00513-3

20. Apio A, Soita DJ, Masaba JP, Matovu JKB, Mukunya D, Ojera S. Factors 
associated with Virological non-suppression among adult PLHIV after 
receiving Intensive Adherence Counseling at Taso Mbale, Eastern 

ACCEPTED MANUSCRIPT

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS



Uganda: A Cross-sectional Study [Internet]. Research Square; 2024 [cited 
2025 Jun 14]. Available from: https://www.researchsquare.com/article/rs-
3975082/v1 doi:10.21203/rs.3.rs-3975082/v1

21. WHO. Adherence to Long-term Therapies: Evidence for Action. World 
Health Organization; 2003. 232 p.

22. UPHIA. Uganda Population Based Impact Assessment (UPHIA); 2020 
Preliminary Results [Internet]. 2022. Available from: 
https://www.mediacentre.go.ug/media/release-preliminary-results-2020-
uganda-population-based-hiv-impact-assessment

23. MOH. CONSOLIDATED GUIDELINES FOR THE PREVENTION AND 
TREATMENT OF HIV AND AIDS IN UGANDA, 2022 [Internet]. 2023. 
Available from: https://dsduganda.com/wp-
content/uploads/2023/05/Consolidated-HIV-and-AIDS-Guidelines-
20230516.pdf

24. Munyayi FK, Wyk B van. Interventions for improving treatment outcomes 
in adolescents on antiretroviral therapy with unsuppressed viral loads: a 
systematic review protocol. BMJ Open. 2021 Sep 1;11(9):e049452. 
doi:10.1136/bmjopen-2021-049452 PubMed PMID: 34551946.

25. Nabukeera-Barungi N, Elyanu P, Asire B, Katureebe C, Lukabwe I, 
Namusoke E, et al. Adherence to antiretroviral therapy and retention in 
care for adolescents living with HIV from 10 districts in Uganda. BMC 
Infect Dis. 2015 Nov 14;15:520. doi:10.1186/s12879-015-1265-5 PubMed 
PMID: 26573923; PubMed Central PMCID: PMC4647509.

26. UNAIDS. Ending AIDS: progress towards the 90–90–90 targets. Geneva: 
Joint United Nations Programme on HIV. AIDS. Geneva; 2017.

27. UNAIDS. Young people and HIV. 2021;20.

28. UNICEF. Adolescent HIV prevention. UNICEF DATA [Internet]. 2021. 
Available from: https://data.unicef.org/topic/hivaids/adolescents-young-
people/

29. Cruz MLS, Cardoso CAA, Darmont MQ, Souza E, Andrade SD, D’Al Fabbro 
MM, et al. Viral suppression and adherence among HIV-infected children 
and adolescents on antiretroviral therapy: results of a multicenter study. 
J Pediatr (Rio J). 2014 Nov 1;90(6):563–71. doi:10.1016/j.jped.2014.04.007

30. Mabizela S, van Wyk B. Viral suppression among adolescents on HIV 
treatment in the Sedibeng District, Gauteng province. Curationis. 
2022;45(1):1–8. doi:10.4102/curationis.v45i1.2312

ACCEPTED MANUSCRIPT

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS



31. Natukunda J, Kirabira P, Ong KIC, Shibanuma A, Jimba M. Virologic 
failure in HIV-positive adolescents with perfect adherence in Uganda: a 
cross-sectional study. Trop Med Health. 2019 Dec;47(1):8. 
doi:10.1186/s41182-019-0135-z

32. Bennett S, Woods T, Liyanage WM, Smith DL. A simplified general method 
for cluster-sample surveys of health in developing countries. World Health 
Stat Q Rapp Trimest Stat Sanit Mond. 1991;44(3):98–106. PubMed PMID: 
1949887.

33. Kaiser R, Woodruff BA, Bilukha O, Spiegel PB, Salama P. Using Design 
Effects From Previous Cluster Surveys to Guide Sample Size Calculation 
in Emergency Settings. Disasters. 2006;30(2):199–211. 
doi:10.1111/j.0361-3666.2006.00315.x

34. Salganik MJ. Variance Estimation, Design Effects, and Sample Size 
Calculations for Respondent-Driven Sampling. J Urban Health Bull N Y 
Acad Med. 2006 Nov;83(Suppl 1):98–112. doi:10.1007/s11524-006-9106-
x PubMed PMID: 16937083; PubMed Central PMCID: PMC1705515.

35. Namayanja GA, Silva J de FD, Elur B, Nasirumbi PM, Raizes E, Ssempiira 
J, et al. High viral suppression rates among PLHIV on dolutegravir who 
had an initial episode of viral non-suppression in Uganda September 
2020–July 2021. PLOS ONE. 2024 Jun 26;19(6):e0305129. 
doi:10.1371/journal.pone.0305129

36. Bakari HM, Alo O, Mbwana MS, Salim SM, Ally ZM, Musoke R, et al. 
Enhanced adherence counselling completion rates, viral load suppression 
in people with HIV in Africa: systematic review and meta-analysis. Discov 
Public Health. 2025 Jan 13;22(1):12. doi:10.1186/s12982-025-00386-z

37. Nasuuna E, Kigozi J, Babirye L, Muganzi A, Sewankambo NK, Nakanjako 
D. Low HIV viral suppression rates following the intensive adherence 
counseling (IAC) program for children and adolescents with viral failure 
in public health facilities in Uganda. BMC Public Health. 2018 Aug 
22;18(1):1048. doi:10.1186/s12889-018-5964-x

38. Lukyamuzi Z, Ibanda H, Ggita J, Mawanda D, Gati BM, Nakalega R, et al. 
Brief communication: The extent and determinants of viral suppression 
among patients on protease inhibitor-based Anti-retro-viral therapy 
undergoing intensive adherence counselling in a public HIV care center 
in Uganda. AIDS Res Ther. 2024 Oct 24;21(1):74. doi:10.1186/s12981-
024-00661-0

39. Dinaj-Koci V, Wang B, Naar-King S, MacDonell KK. A Multi-Site Study of 
Social Cognitive Factors Related to Adherence Among Youth Living With 

ACCEPTED MANUSCRIPT

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS



HIV in the New Era of Antiretroviral Medication. J Pediatr Psychol. 2019 
Jan 1;44(1):98–109. doi:10.1093/jpepsy/jsy076

40. Mayeye BF, Goon DT, Yako EM. An Exploratory Study of the Determinants 
of Adherence to Antiretroviral Therapy by Adolescents and Youths in the 
Eastern Cape, South Africa. Glob J Health Sci. 2019 Sep 17;11(11):141. 
doi:10.5539/gjhs.v11n11p141

41. Kamangu JWN, Mboweni SH. Factors Impacting ART Adherence among 
HIV-Positive Older Adolescents and Younger Adults in Namibia: A 
Qualitative Analysis [Internet]. 2024. 
doi:10.2174/0118749445299654240402033559

42. Gordon TP, Talbert M, Mugisha MK, Herbert AE. Factors associated with 
HIV viral suppression among adolescents in Kabale district, South 
Western Uganda. Byrareddy SN, editor. PLOS ONE. 2022 Aug 
18;17(8):e0270855. doi:10.1371/journal.pone.0270855

43. Nimwesiga C, Taremwa IM, Nakanjako D, Nasuuna E. Factors Associated 
with Retention in HIV Care Among HIV-Positive Adolescents in Public 
Antiretroviral Therapy Clinics in Ibanda District, Rural South Western 
Uganda. HIVAIDS - Res Palliat Care. 2023 Mar;Volume 15:71–81. 
doi:10.2147/HIV.S401611

44. Agbornkwai AN, Bita AIG, Mabouna SA, Esa I, Ngongheh AB, Ketum AS, 
et al. Enhanced Adherence Counselling, Support Groups and Viral Load 
Suppression amongst HIV-Positive Adolescents in a Tertiary Health Care 
Facility in Cameroon. Adv Infect Dis. 2022;12(04):685–702. 
doi:10.4236/aid.2022.124048

45. Wasilwa A, Amadi E, Ramadhani HO, Lascko T, Ndaga A, Makokha V, et 
al. Impact of enhanced adherence counselling on viral re-suppression 
among adolescents and young persons with persistent viremia. AIDS. 
2024 Aug 1;38(10):1468–75. doi:10.1097/QAD.0000000000003945

46. Bernays S, Tshuma M, Willis N, Mvududu K, Chikeya A, Mufuka J, et al. 
Scaling up peer‐led community‐based differentiated support for 
adolescents living with HIV: keeping the needs of youth peer supporters 
in mind to sustain success. J Int AIDS Soc. 2020 Sep;23(S5):e25570. 
doi:10.1002/jia2.25570

47. Denison JA, Burke VM, Miti S, Nonyane BAS, Frimpong C, Merrill KG, et 
al. Project YES! Youth Engaging for Success: A randomized controlled trial 
assessing the impact of a clinic-based peer mentoring program on viral 
suppression, adherence and internalized stigma among HIV-positive youth 
(15-24 years) in Ndola, Zambia. PLOS ONE. 2020 Apr 2;15(4):e0230703. 
doi:10.1371/journal.pone.0230703

ACCEPTED MANUSCRIPT

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS



48. Tahir MY, Taslim M, Wardani D. Analysis of Viral Load Values in PLHIV 
Receiving Peer Support During Six Months of Treatment. Int J Eng Sci Inf 
Technol. 2025 Jan 27;5(2):2. doi:10.52088/ijesty.v5i2.765

49. Izudi J, Cattamanchi A, Castelnuovo B, King R. Barriers and facilitators to 
viral load suppression among people living with HIV following intensive 
adherence counseling in Kampala, Uganda: A qualitative study. Soc Sci 
Med. 2024 Feb;343:116595. doi:10.1016/j.socscimed.2024.116595

50. Simms V, Chinoda S. Effectiveness of a peer-led adolescent mental health 
intervention on HIV virological suppression and mental health in 
Zimbabwe: Baseline and Endline questionnaires [Data Collection] 
[Internet]. London, United Kingdom: London School of Hygiene & Tropical 
Medicine; 2021 [cited 2025 Apr 13]. Available from: 
https://datacompass.lshtm.ac.uk/id/eprint/2142/ 
doi:10.17037/DATA.00002142

51. Masaba RO, Woelk G, Herrera N, Siamba S, Simiyu R, Ochanda B, et al. 
Standardized enhanced adherence counseling for improved HIV viral 
suppression among children and adolescents in Homa Bay and Turkana 
Counties, Kenya. Medicine (Baltimore). 2022 Oct 7;101(40):e30624. 
doi:10.1097/MD.0000000000030624

52. Olagunju FA, Oninla SO, Agelebe E, Ayeni TO, Akinleye CA, Omoboyeje 
AO, et al. Impact of Enhanced Adherence Counselling on PLHIV with 
Unsuppressed Viral Load and Prevalence of Virological Failure in Osogbo, 
Nigeria: A Quasi-experimental Study [Internet]. In Review; 2025 [cited 
2026 May 25]. Available from: 
https://www.researchsquare.com/article/rs-7990487/v1 
doi:10.21203/rs.3.rs-7990487/v1

53. Mutambanengwe-Jacob MT, Maponga CC, Amico KR, Ngara B, Yende-
Zuma N, Chawana TD, et al. Impact of Motivational Enhanced Adherence 
Counseling and Point-of-Care Viral Load Monitoring on Viral Load 
Outcome in Women on Life-Long ART: A Randomized Pilot Study. Xu Y, 
editor. AIDS Res Treat. 2022 Sep 5;2022:1–13. doi:10.1155/2022/4887202

54. Barnabas RV, Szpiro AA, Rooyen H van, Asiimwe S, Pillay D, Ware NC, et 
al. Community-based antiretroviral therapy versus standard clinic-based 
services for HIV in South Africa and Uganda (DO ART): a randomised trial. 
Lancet Glob Health. 2020 Oct 1;8(10):e1305–15. doi:10.1016/S2214-
109X(20)30313-2 PubMed PMID: 32971053.

55. Brian J, Waiswa S, Balinaine J, Lomuria R, Nabutanyi GG, Ongala E, et al. 
Impact of Differentiated Service Delivery Models on Retention and Viral 
Load Suppression among Art Clients in Communities in Eastern Uganda 
[Internet]. In Review; 2022 [cited 2025 Apr 13]. Available from: 

ACCEPTED MANUSCRIPT

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS



https://www.researchsquare.com/article/rs-1427840/v1 
doi:10.21203/rs.3.rs-1427840/v1

56. Midtbø V, Shirima ,Violeth, Skovdal ,Morten, and Daniel M. How 
disclosure and antiretroviral therapy help HIV-infected adolescents in sub-
Saharan Africa cope with stigma. Afr J AIDS Res. 2012 Oct 1;11(3):261–
71. doi:10.2989/16085906.2012.734987 PubMed PMID: 25860100.

57. Nabunya P, Byansi W, Sensoy Bahar O, McKay M, Ssewamala FM, 
Damulira C. Factors Associated With HIV Disclosure and HIV-Related 
Stigma Among Adolescents Living With HIV in Southwestern Uganda. 
Front Psychiatry. 2020 Jul 31;11. doi:10.3389/fpsyt.2020.00772

58. Nöstlinger C, Bakeera-Kitaka ,Sabrina, Buyze ,Jozefien, Loos ,Jasna, and 
Buvé A. Factors influencing social self-disclosure among adolescents 
living with HIV in Eastern Africa. AIDS Care. 2015 Nov 2;27(sup1):36–46. 
doi:10.1080/09540121.2015.1051501 PubMed PMID: 26616124.

ACCEPTED MANUSCRIPT

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS


