HIV/AIDS - Research and Palliative Care Dovepress

Factors Impacting Viral Load Suppression in
Children and Adolescents Living with HIV
Enrolled in an Orphans and Vulnerable Children
Program in Northeast Nigeria

Joseph Fabian Inyang', Jimin James Sontyo', Ayokunle Bello', Kabiru Suru Usman?,
Tosin Awele Idaboh3, Doreen Magaji3, Moses Katbi®

'Integrated Child Health and Social Service Award —4, Project ProHealth International, Abuja, Nigeria; ?Integrated Child Health and Social Service
Award —4 Project, Catholic Relief Services, Abuja, Nigeria; 3Program Management, USAID, Abuja, Nigeria

Correspondence: Jimin James Sontyo, Email sontyojimin@gmail.com

Introduction: There is limited research on factors impacting viral load suppression among children and adolescents living with HIV
(CALHIV) in low-income countries. The objective of the study was to determine and analyze factors affecting HIV viral suppression
levels among CALHIV enrolled in the Integrated Child Health and Social Services Activity (ICHSSA 4) Orphans and Vulnerable
Children (OVC) project in Northeast Nigeria.

Methodology: The study adopted a descriptive cross-sectional research design for the study. The study involved collecting data
among 847 CALHIV aged 0 to 17 years, enrolled in USAID-supported healthcare facilities across 9 Local Government Areas (LGAs)
in Adamawa, Bauchi, and Taraba States. Prevalence of viral load suppression was described by child/adolescent, caregiver-related
factors. Mixed-effects multivariable logistic regression models were fitted to explore the factors associated with viral load suppression.
Results: CALHIV enrolled on the ICHSSA-4 project >2 years (92.7%) had better suppression levels compared to those 1 year and less
(7.1%). About 94.5% of CALHIV who adhered to prescribed ARV medication were transitioned to pediatric ARV optimal regimen
achieved viral suppression. Psychosocial factors such as the presence of treatment support person, enrolment in an age-appropriate
support group, and positive HIV disclosure status also impacted viral load suppression positively. The sociodemographic, health/
clinical, and psychosocial factors affecting viral load in CALHIV enrolled on the project were found to be statistically significant (p <
0.05).

Conclusion: The study found that factors such as CSO OVC services provided to households, adherence support, food sufficiency in
the household, attendance at support groups, treatment literacy and other social services influence viral load suppression. Identifying
these factors can help monitor and improve treatment outcomes among CALHIV enrolled in an OVC programs and surely accelerate
progress towards achieving the UNAIDS 3rd 95 goal.
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Introduction
HIV/AIDS remains a major public health challenge globally and particularly in Sub-Saharan Africa, where vulnerable
populations, including children and adolescents, have been disproportionately affected by the burden of the disease.
Nigeria ranks 4th in global HIV burden with approximately an estimated 1.8 million persons said to be living with HIV as
of 2019." The Northeast of Nigeria has a prevalence of 1.1% which is slightly below the national prevalence of 1.4%.”
Considered under the groups vulnerable to HIV infection, children under 15 account for about 9% of all new infections
and 13% of all AIDS-related deaths globally.’

Achieving the epidemic control of HIV/AIDS by 2030 necessitates identifying 95% of all individuals, including
children aged 0-19 years, who are infected with HIV. Furthermore, it entails ensuring that 95% of the identified
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individuals receive sustained, lifelong antiretroviral therapy (ART), and 95% of people receiving ART attain viral
suppression.” Ensuring treatment adherence is pivotal to achieving undetectable viral load which is critical for enhancing
health outcomes such as reduction of HIV transmissions, and mitigating AIDS-related illnesses and death. While good
progress has been made in achieving virologic suppression among adults, children and adolescents, 10 to 19 on ART
have unacceptably low treatment adherence and viral suppression rates.”

Achieving optimal viral suppression rate among CALHIV remains a major challenge to achieving epidemic control of
HIV.® The orphans and vulnerable children (OVC) program is critical in addressing these unique needs and challenges
faced by children and adolescents living with HIV (CALHIV). Though there is limited evidence that these programs
enhance outcomes, these community-based programs such as OVC-related services provided through community-based
organizations (CBOs), are designed to provide essential support, care, and resources to improve and maintain the
adherence, retention, and viral suppression of CALHIV and ensure the overall resilience of vulnerable households. To
achieve HIV epidemic control by 2030, HIV interventions and OVC community programs must focus on mitigating
factors responsible for poor viral suppression rates among CALHIV.

Viral load suppression (VLS) is critical to treatment success and reducing morbidity and mortality in persons living
with HIV? including CALHIV. Despite the importance of VLS in reducing HIV new infection and achieving epidemic
control, program data in Nigeria shows alarmingly suboptimal VLS rates among children and adolescents, especially
when compared to adults.” The Nigeria HIV/AIDS Indicator and Impact (NAIIS) recorded the national VLS rate among
persons living with HIV 15-49 years as 42.3% with suppression rate in the Northeast slightly higher than the national
rate at 49.7%.® Globally, VLS was only 40% among children 0—15 in 2020’ compared to 67% in adults.® Global and
regional estimates for VLS are not readily available for children and adolescents (0—17), but cohort data among children
and adolescents on ART in 31 countries shows a suboptimal suppression rate of 64% at one year and 59% at three years
after ART initiation.'® Viral suppression rates of 69.1% and 64.8% were also reported among 10—14 and 15-19 years old
CALHIV, respectively, in a study involving 10 states in Nigeria.”

Certain factors such as humanitarian conflicts and displacement, stigma and discrimination, mental health and
psychosocial support, level of health literacy and education of caregivers, community and family support may affect
ART treatment outcomes among CALHIV in Northeast Nigeria. The OVC program has been essential in mitigating these
factors through tailored and targeted health and social services which includes household economic interventions and
provision of client-centered HIV care and support services for CALHIV and their households."'

OVC programs enroll and provide need-based services to children and their families. Children and adolescents living
with HIV(CALHIV), HIV-exposed infants, children of persons living with HIV form the fulcrum category of children
who receive comprehensive support through OVC programs. These include but are not limited to HIV testing, treatment
adherence counselling, support for uptake of medication, nutrition support, mental health and psychosocial support, and
linking them to other health, and social services.

Children and adolescents with HIV need to achieve viral load suppression if they are to lead long and healthy lives.'?
To accelerate progress towards ending AIDS, there is an urgent need to better understand the challenges and influencing
factors of VLS among CALHIV (aged 0-17 years) who are on antiretroviral therapy (ART) and enrolled in an OVC
program. Research and data concerning the factors influencing viral suppression rates in children CALHIV receiving
antiretroviral therapy (ART) within the framework of the OVC program in Nigeria are currently scarce. Consequently,
this study seeks to address this knowledge gap and provide insights into other critical issues. The study, therefore,
aims to:

i. To examine the relationship between treatment adherence and viral load suppression among CALHIV enrolled in
OVC program over one year period.
ii. To identify and analyze the barriers and challenges hindering optimal viral load suppression in CALHIV and
propose strategies for addressing them.
iii. To determine the association between the duration of enrollment in an OVC program and viral load suppression
outcomes for CALHIV.
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Ethical Considerations

This study complies with the declaration of Helsinki. Approval for this study was granted by the State Health Research
and Ethics Committee (HREC) of Adamawa (MAUTHYOLA/HREC/23/301), Bauchi (BSMOH/REC/100/2023) and
Taraba (TRS/REC/2023/031) States where it was conducted. All data collectors were trained to collect data in
compliance with ethical standards. A written informed consent and assent was obtained from all participants in line
with the HREC approval. Research participants either read the consent form or it was read to them in the native language
to obtain voluntary consent to participate in the study.

For every participant, voluntary informed consent was obtained while assent was also received from participants less
than 18 years, after consent was sort from their parents. The study used written informed consent from each participant
prior to data collection solicited by a trained study data collector. It also contained a synopsis of the study, including
confidentiality considerations. Potential respondents were given an opportunity to ask any questions about the research
before they are asked if they were willing to participate. Potential respondents who agreed to participate were
interviewed.

Settings
The ICHSSA-4 project, funded by the United States Agency for International Development (USAID), aimed to improve
the well-being of orphans and vulnerable children (OVC) and their households by mitigating the impact of HIV and other
causes of vulnerability in Adamawa, Bauchi, Taraba, Sokoto, Kebbi, and Zamfara states. The ICHSSA-4 project,
implemented by Pro-Health International (PHI) in consortium with the Catholic Relief Services (CRS), collaboratively,
over the past 4 years, worked together with 15 CSOs, government agencies such as the Ministry of Women Affairs,
Ministry of Health, State agency for the Control of HIV/AIDS (SACA) and health facilities across the 6 project states.
The ICHSSA 4 program adopted a child-focused and family-centered approach to address the needs of vulnerable
children within their family and community context while also strengthening community systems for effective service
delivery, referrals, and linkages for sustainability.
The ICHSSA 4 project commenced implementation in Adamawa and Bauchi in 2020 and later expanded to Taraba
and the other states. The three states sampled for this study represent the states the project has implemented for 3 years.

Methods
Study Period, Design, and Population

The study adopted a quantitative cross-sectional design. The study utilized stratified random sampling to ensure children
and adolescents living with HIV are accounted for in the study. The population included all CALHIV active on the project
with a documented viral load result as at the time of the study (Figure 1).

Inclusion and Exclusion Criteria

All treatment active CALHIV aged 0-17 years enrolled in the OVC project from October 2020-September 2023 were
included. Those outside this period and those with treatment interruptions were excluded. This dataset covered all
currently active children and adolescents who are beneficiaries of the project and specifically included those with
documented viral load results. This was to ensure that those selected for the study have benefited from OVC services
for at least 3 years.

Data Collection

Primary data collection was conducted between November 2023 and January 2024. Subsequently, the literature review
was done and completed in April of 2024 while the review and completion of Manuscript happened in July 2024. In
collecting data, upon arrival at an OVC household, enumerators identified the household head and explained the survey’s
purpose. They ensured the presence of at least one CALHIV and sought permission to proceed. Enumerators compiled
a list of all OVC and CALHIV in the household, recording their ages and genders. From this list, a CALHIV was
randomly selected for an interview. After obtaining informed consent, enumerators interviewed the selected CALHIV’s
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Figure | Map of the study states in the Northeast Nigeria.

primary caregiver. Information was gathered on the household’s basic socio-demographic details, including age, gender,
schooling status, religion, education level, occupation, biological parent’s status, marital status, and the interventions
received by the household. An electronic device (Kobo collect) used for data collection automatically generated unique
clusters and household identifiers. Each selected CALHIV was also assigned a unique identifier. The dataset was
designed to prevent respondents from being de-identified, ensuring confidentiality.

Study Variables

The basic socio-demographic information (eg, age, gender, schooling status, religion, level of education, occupation,
status of the biological parent, and marital status etc) of OVC and their caregivers, and the number of interventions the
household received were collected using cross-sectional survey while health-related information (such as treatment
adherence, viral load test, viral load count, drug regimen, etc) and number of interventions the household received were
extracted from the routine programmatic Excel database of the OVC program. The level of association between the
independent variables (selected socio-demographic, health-related variables and number of intervention households
received) and the outcome variable (latest viral load results) was examined. The outcome of interest defines whether
viral load count is suppressed, and three groups of variables were considered potential predictors of viral load
suppression. These groups included i) sociodemographic characteristics of beneficiaries, caregivers, ii) health-related
information, and iii) number of intervention households received. The study also aimed to assess and understand if there
is an association between adherence to ART medication and viral load suppression.
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Sample Size Determination and Estimation

This study used a multicenter retrospective, de-identified routine programmatic monitoring data extracted from
a PEPFAR USAID-funded ICHSSA 4 project data, implemented in three North East Nigerian states (Adamawa,
Bauchi, and Taraba) from October 2020 to September 2023 to determine the sample size. Consideration was given to
the inclusion criteria. Aggregated records of active cases of Orphan and Vulnerable children aged below 18 years were
extracted for the purpose of sampling.

The Cochran formula is used to compute sample sizes when we have a known sample frame for a discrete outcome.
The objective was to estimate an expected viral load suppression rate of 80% among active cases. We aimed for
a precision level of +5% and use a standard deviation of 1.96 at the 95% confidence level.

To obtain a minimum effective sample size (ESS), 225 active cases were needed in Adamawa, where there were 1626
active cases. In Bauchi, with 1453 active cases, the required sample size was 221, and in Taraba, with 1340 active cases,
it was 219. To account of non-response, the sample size in each state was increased to 300 in the three states, yielding
overall sample size of 900.

Definition of Variables

Adherence for children and adolescents in the CALHIV category was categorized as “good” if they have no history of

missing pills, “fair” if they occasionally missed 1 or 2 pills, and “poor” if they frequently missed more than two pills."?
Viral load test outcomes for a CALHIV are categorized using a binary indicator: suppressed or unsuppressed.

Following the guidelines set by the World Health Organization (WHQO), a CALHIV is deemed virally suppressed if

his/her viral load count was less than 1000 copies/mL of ribonucleic acid, RNA."*

Data Analysis

The proportion of viral load suppression was estimated and disaggregated by states. Descriptive statistics was used to
summarize the data by presenting the distributions of independent variables by the outcome variable. The distributions
were expressed as frequencies and percentages for categorical variables and mean and their standard deviations for
continuous variables. Bivariate analyses were used to examine the crude association between each independent variable
and the recent viral load outcome using Pearson chi-squared (x2) tests. Mixed-effects multivariate logistic regression was
used to identify predictors of viral load outcome by examining the adjusted association between the outcome variable and
selected socio-demographic, health-related variables and number of intervention households received through mutual
adjustment. Given the hierarchical nature of the data and to account for the clustering effect, a mixed-effects logistic
regression approach was used in fitting the model, with random intercepts for cluster units. Measures of association was
presented as odd ratios (OR) with their corresponding 95% confidence intervals (CI), with statistical significance
considered at p-value <0.05. We used the Akaike information criterion (AIC) to assess the goodness-of-fit of the
model. Data analysis was performed using Stata statistical software (Version 16).

Results

Data was obtained from 847 CALHIV aged 0 to 17 years who have been on ART at least a year and have their viral load
results. The overall project prevalence of viral load suppression was 94.5%, with the highest rate in Taraba state at
97.3%. This was followed by Adamawa 93.5% and Bauchi 92.4% (Table 1) which were slightly below the PEPFAR
threshold of 95%.

Table | Prevalence of Viral Load Suppression by State

State Prevalence of VL Suppressed (%) Cl

Adamawa 935 89.9-95.9
Bauchi 924 88.7-94.9
Taraba 97.3 94.7-98.7
Total 94.5 92.7-95.8
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Tables 2 and 3 presents the prevalence of VL suppression by socio-demographic characteristics of caregiver and
CALHIV. About 95.9% of female CALHIV had VL suppressed.

Table 4 illustrates the viral load suppression rates among caregivers and CALHIV based on various factors. These
factors include duration of enrollment in the OVC project, engagement in activities provided by the project through the

Table 2 Socio-Demographic Characteristics of Caregiver VL Suppression Status in the Three Implementation

States
Variables Not Suppressed (n = 47) | Suppressed (n = 800) | X? test p-value | Total (847)
Caregiver age 0.50
Youth (15-35) 16 (6.4) 235 (93.6) 251
Adult (36-65) 30 (54) 524 (94.6) 554
Elderly (66+) I (2.1) 41 (97.6) 42
Total 47 (5.5) 800 (94.5) 847
Caregiver gender 0.97
Female 35 (5.6) 594 (94.4) 629
Male 12 (5.5) 206 (94.5) 218
Total 47 (5.5) 800 (94.5) 847
Level of education 0.75
No education Il 4.9 213 (95.1) 224
Primary Education 12 (4.5) 255 (95.5) 267
Secondary Education 19 (7) 253 (93) 272
Vocational Education 1 (4.8) 20 (95.2) 21
Tertiary Education 4 (6.3) 59 (93.7) 63
Total 47 (5.5) 800 (94.5) 847
Caregiver read and write 0.45
Yes 27 (6.1) 414 (93.9) 441
No 20 (4.9) 386 (95.1) 406
Total 47 (5.5) 800 (94.5) 847
Marital status of the caregiver 0.21
Single 4 (14.8) 23 (85.2) 27
Married 38 (54) 665 (94.6) 703
Divorced 2(7.7) 24 (92.3) 26
Widower 3(3.8) 77 (96.3) 80
Separated 0 (0) 11 (100) I
Total 47 (5.5) 800 (94.5) 847
Religion of the caregiver 0.68
Christianity 18 (4.7) 366 (95.3) 384
Islam 29 (6.4) 427 (93.6) 456
Traditionalist 0 (0) 1 (100) |
Other 0 (0) 6 (100) 6
Total 47 (5.5) 800 (94.5) 847
Currently employed 0.49
Yes 9 (6.8) 123 (93.2) 132
No 38 (5.3) 677 (94.7) 715
Total 47 (5.5) 800 (94.5) 847

(Continued)
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Table 2 (Continued).

Variables Not Suppressed (n = 47) | Suppressed (n = 800) | X? test p-value | Total (847)
Caregiver HIV status 0.36

Negative 17 (5.1) 314 (94.9) 331
Positive 20 (5) 379 (95) 399
Unknown 2 (13.3) 13 (86.7) 15
Total 39 (5.2) 706 (94.8) 745
Caregiver household vulnerability status 0.40

Low 20 (6.4) 289 (93.5) 314
Medium 10 (3.9) 245 (96.1) 255
High 17 (6) 266 (94) 283
Total 47 (5.5) 800 (94.5) 852
Number of year household has been enrolled in an OVC program 0.14

1-2yrs 21 (6.6) 297 (93.4) 318
3—4yrs 26 (4.9) 508 (95.1) 534
Total 47 (5.5) 805 (94.5) 852

Table 3 Socio-Demographic Characteristics of CALHIV by VL Suppression Status in Three
Implementing States

Variables | Not Suppressed (n = 47) | Suppressed (n = 800) | X? test p-value | Total (847)
Child age 0.28

04 5(7.4) 63 (92.6) 68
5-9 7 (34) 197 (96.6) 204
10-14 15 (5) 283 (95) 298
15-17 20 (7.2) 257 (92.8) 277
Total 47 (5.5) 800 (94.5) 847
Child Gender 0.042

Female 19 (4.1) 445 (95.9) 464
Male 28 (7.3) 355 (92.7) 383
Total 47 (5.5) 800 (94.5) 847
Child enrolled in school 0.19

Yes 36 (5.1) 671 (94.9) 707
No 11 (7.9) 129 (92.1) 140
Total 47 (5.5) 800 (94.5) 847
Child/adolescent enrolled in a support group 0.12

Yes 17 (4.3) 382 (95.7) 399
No 30 (6.7) 418 (93.3) 448
Total 47 (5.5) 800 (94.5) 847

Civil Society Organizations (CSOs), adherence to prescribed antiretroviral medication, presence of a treatment partner or
supporter which includes the caregiver and/or community case worker and access to adequate food. Notably, most
respondents who were on the project longer and receiving services on the OVC program had higher viral suppression rate
(p value = 0.001 >2 years, 96%; >3 years; 95.7%; >4 years, 95.9%).
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Table 4 Other Factors of CALHIV by VL Suppression Status in Three Implementing States

Variables Not Suppressed X? test Total

Suppressed (n = 800) p-value (847)
(n = 47)

How long have you been enrolled in an OVC program? <0.001

lyr I (16.7) 55 (83.3) 66

2yrs 10 (4) 242 (96) 252

3yrs 15 (4.3) 332 (95.7) 347

4yrs 6 (4.1) 142 (95.9) 148

Total 42 (5.2) 771 (94.8) 813

How long ago did the child/adolescent start receiving services? <0.001

lyr 9 (17.3) 43 (82.7) 52

2yrs 8 (3.4) 226 (96.6) 234

3yrs 10 3.2) 305 (96.8) 315

4yrs 5 (4.5) 107 (95.5) 112

Total 32 (4.5) 681 (95.5) 713

Do you have access to regular healthcare services? 0.54

Yes 39 (5.8) 634 (94.2) 673

No 8 (4.6) 166 (95.4) 174

Total 47 (5.5) 800 (94.5) 847

Do you have access to regular HIV medication? 0.52

Yes 44 (5.4) 765 (94.6) 809

No 3(7.9) 35 (92.1) 38

Total 47 (5.5) 800 (94.5) 847

How long have you been on HIV medication? 0.42

I-2yr 13 (7.9) 151 (92.1) 164

3-4yrs 15 (5.7) 246 (94.3) 261

5-6yrs 5@3.9) 124 (96.1) 129

Above 6yrs 14 (4.8) 279 (95.2) 293

Total 47 (5.5) 800 (94.5) 847

Has child been transitioned to the new pediatric medication (optimal 0.30

regimen)?

Yes 37 (5.2) 675 (94.8) 712

No 10 (7.4) 125 (92.6) 135

Total 47 (5.5) 800 (94.5) 847

Has age-appropriate disclosure, whether full or partial, of HIV status been 0.003

done?

Yes 43 (7) 575 (93) 618

No 4 (1.7) 225 (98.3) 229

Total 47 (5.5) 800 (94.5) 847

Are you (caregiver and adolescent) aware of viral load suppression?

Yes 47 (5.6) 798 (94.4) 845

No 0 (0) 2 (100) 2

Total 47 (5.5) 800 (94.5) 847

Are you (caregiver and adolescent) aware of the importance of viral load 0.73

suppression?

Yes 47 (5.5) 800 (94.5) 847

Total 47 (5.5) 800 (94.5) 847

Have you (caregiver and adolescent) received education or counselling on 0.67

viral load?

Yes 47 (5.6) 797 (94.4) 844

No 0 (0) 3 (100) 3

Total 47 (5.5) 800 (94.5) 847

(Continued)
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Table 4 (Continued).

Variables Not Suppressed X2 test Total

Suppressed (n = 800) p-value (847)
(n = 47)

Does the child/adolescent receive support from your family or caregivers? 0.55

Yes 39 (5.8) 635 (94.2) 674

No 8 (4.6) 165 (95.4) 173

Total 47 (5.5) 800 (94.5) 847

Does the child/adolescent have reminders that they are due to take their 0.16

medication?

Yes 45 (5.9) 715 (94.1) 760

No 2 (23) 85 (97.7) 87

Total 47 (5.5) 800 (94.5) 847

Is the child/adolescent enrolled in a support group? 0.12

Yes 17 (4.3) 382 (95.7) 399

No 30 (6.7) 418 (93.3) 448

Total 47 (5.5) 800 (94.5) 847

Does the case manager visit the child in the household? 0.98

Yes 44 (5.4) 765 (94.6) 809

No I (5.6) 17 (94.4) 18

Total 45 (5.4) 782 (94.6) 827

How often does the case manager visit the child in the household? 0.79

| Once a day 25 (5.9) 400 (94.1) 425

2 Twice a day 0 (0) 3 (100) 3

5 Other 20 (5) 379 (95) 399

Total 45 (5.4) 782 (94.6) 827

Has child faced any form of stigma or discrimination because of HIV status? 0.43

Yes 5(7.7) 60 (92.3) 65

No 42 (5.4) 740 (94.6) 782

Total 47 (5.5) 800 (94.5) 847

Has there been any time when child has not had sufficient food to eat 0.016

Yes 37 (7) 489 (93) 526

No 10 3.1) 311 (96.9) 321

Total 47 (5.5) 800 (94.5) 847

Has the child gone to sleep without food in the last 4 weeks? 0.041

Yes 24 (7.6) 290 (92.4) 314

No 23 (4.3) 510 (95.7) 533

Total 47 (5.5) 800 (94.5) 847

The study found that the approach adopted by the project of assigning case workers to support the CALHIV and
caregivers yielded results. All assessed households acknowledged this support and showed a VL suppression rate of
97.4%. Moreover, adequate food played a role in viral suppression as CALHIV who had adequate food to eat achieved
a VL suppression of 96.9%. These findings underscore the multifaceted nature of factors influencing VL suppression
among CALHIV in an OVC program.

Table 5 presents the outcomes regarding odds ratios across various factors incorporated in the mixed-effects multi-
variable logistic regression model. CALHIV who spent 2 years and more on the program exhibited significantly higher
odds of achieving viral load suppression (2 years: OR: 3.86, 95% CI: 1.45-10.29, p=0.007; 3 years: OR: 4.84, 95% CI:
1.95-11.98, p=0.001; 4 years: OR: 4.52, 95% CI: 1.48-13.80, p=0.008). Furthermore, children who had not experienced
insufficient food to eat had higher odds compared to children who had experienced insufficient food to eat (OR: 3.17,
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95% CI: 1.19-8.44, p=0.021). It should be noted that the OVC program provides facility-lite services, which explains
why some adolescents and their caregivers do not visit home.

Discussion
The study focuses on assessing the factors influencing viral load suppression among CALHIV in Northeast Nigeria,
specifically within the context of OVC programs. The overarching goal was to understand the dynamics that contribute to
the successful management of HIV in this vulnerable population. The findings from the study showed a range of factors
impacting viral load in CALHIV. It revealed that health/clinical, psychosocial, and programmatic factors affect viral load
suppression rates in CALHIV. These findings align with outcomes from a similar study carried out in Kenya, which
highlights the interplay of psychosocial and clinical factors affecting viral load outcomes in CALHIV.'! These findings
also agree with the experience of the ICHSSA 4 project implementation across the states investigated in this study.
With an overall prevalence of 94.5% viral load suppression, the study provides regional breakdowns, revealing
variations in Taraba (97.3%), Adamawa (93.5%), and Bauchi (92.4%). Gender disparities explored highlighted a notably
higher viral load suppression rate of 95.9% among female CALHIV. The positive correlation between the duration of
enrollment in the OVC program and viral load suppression is a significant finding. The duration of enrollment plays
a crucial role, with a compelling 95.9% suppression rate among children enrolled for four years. Additionally, the higher
the period on treatment, the higher the odds for viral suppression among CALHIV. The study sheds light on the impact of
engagement with CSOs on viral load suppression. The OVC program provides value-added services that enhance
adherence to treatment and, by extension, achieves viral load suppression at 95%. Furthermore, a noteworthy increase
to 96.8% was observed among those engaged in CSO services for an extended duration, emphasizing the importance of

Table 5 Results of Univariate Mixed-Effects Logistic Regression Models of Viral Load
Suppression and Associated Factors Among Orphans and Vulnerable Children and
Adolescents Living with HIV in Three Implementing States

Intercept OR (95% CI) P-value

Lower | Upper

Child Gender

Male 053 | 027 1.03 0.063
How long child enrolled in an OVC program?

lyr Reference

2yrs 3.86 1.45 10.29 0.007
3yrs 4.84 1.95 11.98 0.001
4yrs 4.52 1.48 13.80 0.008

Child/adolescent have a treatment partner/supporter

Yes Reference

No 271 0.93 7.88 0.068

Child has not had sufficient food to eat during the 4 weeks

Yes Reference

No 3.17 1.19 8.44 0.021

Child gone to sleep without food in the last 4 weeks

Yes Reference

No 0.67 | 0.30 1.47 0.315
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sustained involvement. This aligns with a study in conducted in South Africa that showed the association between
families accessing social interventions that provide economic support for their families and higher viral suppression
rates.'”> Additionally, another study in Kenya highlighted that through the provision of services by CSOs, such as
opportunities for saving and lending, caregivers of CALHIV are likely to be more supportive in diverse ways that
improve the well-being of CALHIV, including VL suppression.'!

The role of medication adherence in achieving viral load suppression is underscored, as CALHIV, currently adhering
to prescribed antiretroviral medication, showed a VLS rate of 95.0%. Studies have demonstrated that poor ARV
adherence is associated with low viral suppression.'®'” The finding is similar to that from a study carried out in
Zimbabwe that showed that poor adherence was a risk factor for virological failure.'® Similarly, it has been found that
good adherence to ARV is positively associated with viral suppression among children and adolescents in Uganda.'’
Moreover, good adherence to ARV is crucial for successful viral suppression, as poor adherence leads to an increase in
HIV viremia, risk of treatment failure, and accumulating resistance mutations.**?'

The study underscores the significant impact of psychosocial support (PSS) on viral load suppression among
CALHIV. Specifically, CALHIV with a treatment partner or supporter—comprising the primary caregiver, case manager,
facility case worker, or case monitor—exhibited an impressive 97.4% suppression rate. Furthermore, CALHIV enrolled
in a support group demonstrated a 94.5% suppression rate, while those assigned a case manager/community caseworker
showed a 94.6% rate of suppression. A South African study showed that psychosocial interventions may improve the
lives of OVC in general.>* This aligns with findings from a UNICEF study in Malawi, Uganda, and Zimbabwe that found
that children living with HIV who receive treatment support from their families are more likely to achieve viral load
suppression.”® It is, therefore, imperative that interventions are tailored to encourage caregivers as treatment supporters
for CALHIV in their care. More so, it has been revealed in a Tanzanian study that adolescents who enrolled in peer
support groups had better viral suppression outcomes,** and belonging to a support group was associated with high viral
load suppression rates.>*® Peer support groups such as Operation Triple Zero (OTZ) have been identified as a successful
strategy for improving the uptake of ART services by children and adolescents living with HIV, hence facilitating ART
adherence and subsequent viral load suppression. These factors as highlighted above influenced results of clients across
states of implementation of the project. Beyond medication, several factors such as PSS, financial support and peer
influence impacted treatment outcomes.

Furthermore, the correlation between food security and viral load suppression is explored in this study, with high viral
load suppression rates observed among children who had sufficient food (96.9%). The regression study equally reveals
a high odd of achieving viral suppression with food security. Food insufficiency among caregivers may also play a major
role in viral suppression among CALHIV.**?” The mixed-effects multivariable logistic regression model provides
a deeper understanding of the relationships between various factors and viral load suppression. Notably, the duration
of OVC program enrollment is associated with significantly higher odds of viral load suppression.

Conclusion and Recommendations
This study comprehensively analyzes the factors influencing viral load suppression among CALHIV in an OVC project
in Northeast Nigeria. The findings provide valuable insights into the local context of OVC programming and its effects
on treatment outcomes for children and adolescents who are HIV positive. It also has broader implications for integrating
HIV care interventions for CALHIV among pediatric sub-populations in low-resource settings globally. Understanding
the complex interplay between engagement in OVC programs, involvement of CSOs, medication adherence, psychoso-
cial support through caregiver involvement, and food security is crucial for designing effective, context-specific
interventions to improve treatment outcomes among CALHIV. Additionally, the study underscores the role of OVC
programs in advancing the UNAIDS 95-95-95 goals, particularly the third 95, which focuses on viral load suppression.
The study recommends a longitudinal study would significantly enhance our understanding of the factors influencing
viral load suppression among CALHIV over an extended period. This would provide more robust and insightful findings
that could inform targeted interventions and strategies. Additionally, targeted interventions based on the study’s findings
should be developed and implemented to improve viral load suppression rates among CALHIV. These interventions
should focus on enhancing psychosocial support and addressing food insecurity, as highlighted in the study’s findings.
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Furthermore, capacity-building initiatives should be implemented to train healthcare providers and caregivers on the
importance of medication adherence, HIV status disclosure, and other factors influencing viral load suppression. These
initiatives should include initial and refresher training to ensure that healthcare providers and caregivers have the
knowledge and skills to support CALHIV effectively. Additionally, policy changes geared towards sustainability should
be advocated to support access to comprehensive HIV care and support services for CALHIV. This could include
advocating for state Community Health Insurance schemes that cover comprehensive HIV care, support services, and
policies that address food security and enhance psychosocial support for CALHIV.

Strengths and Limitations of the Study

The strengths of this study include its use of independent surveys conducted by external investigators not affiliated with
the USAID PEPFAR-funded project, its large analytic sample, and its inclusion of three states in the Northeast. This
study illustrates the proportion of viral load suppression disaggregated by states with the inclusion of household
sociodemographic variables, which yield representative samples of OVC and their caregivers to provide data to address
research questions on USAID PEPFAR-funded project and inform future improvements.

Limitations

Although the study has its benefits, as shown above, its limitations include reliance on self-reporting by caregivers,
particularly for variables such as caregiver literacy, which may have been subject to social desirability bias. The reliance
on self-reporting and caregiver recall for some variables may result in recall bias, affecting the data’s accuracy. Because
the study is limited within the context of Northeast Nigeria, findings may not apply to the entire region with other
imposing sociodemographic factors besides the sample size. Due to the study’s cross-sectional nature, causal relation-
ships between variables could not be established.
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