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Abstract 
Background: In Nigeria, adolescents and young people (AYP) aged 10 - 24, 
comprise 22.3% of the population and with HIV prevalence of 3.5%. The AYP 
living with HIV enrolled at the 68 NARHY, Lagos reflects the national chal-
lenges with poor viral suppression. The OTZ program aligns with the 
UNAIDS 95-95-95 goals. It seeks to empower AYPLHIV to be in charge of 
their treatment and commit to triple zero outcomes—zero missed appoint-
ments, zero missed drugs, and zero viral loads. The purpose of the study was to 
assess the impact of the OTZ program on viral load suppression among mem-
bers of the adolescent club in 68 NARHY, Lagos. Method: A cross-sectional 
retrospective study to evaluate the impact of the OTZ program on the viral 
load of 53 AYP enrolled in the OTZ program between March 2019 to De-
cember 2019 was analyzed. The Percentage of viral load suppression before 
enrollment compared with 6 and 12 months after enrollment into the OTZ 
program. The AYP is grouped into 10 - 14, 15 - 19, and 20 - 24 years. Activi-
ties conducted were peer driven monthly meetings with the AYP during 
which the adolescents interacted on issues relating to improving their treat-
ment outcomes, healthcare workers reviewed their clinical status, viral load 
result, provider peer counseling, and caregivers’ engagement to support ad-
herence to medication and ARV refills. Results: Before OTZ, 81% aged 10 - 
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14 years, 75% aged 15 - 19 years, and 25% aged 20 - 24 years were virally 
suppressed (VL less than 1000 copies/ml). Six months after enrollment, 94% 
were virally suppressed—95% aged 10 - 14 years, 96% aged 15 - 19 years, and 
66% aged 20-24 years. Twelve months after enrollment, 96% of AYP were vi-
rally suppressed—100% aged 10-14 years, 93% aged 15 - 19 years, and 100% 
aged 20 - 24 years. Males’ viral load (VL) suppression improved from 79% to 
96% and 92%, while females’ VL suppression improved from 69% to 93% and 
100% at 6 and 12 months respectively. Conclusion: The OTZ activities con-
tributed to improved viral load suppression in the AYP of the facility. 
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1. Background 

Nigeria has one of the highest global burdens of HIV with 1.9 million people 
living with the virus, a prevalence of 1.4% [1]. It is estimated that 4 million ado-
lescents and young people (AYP) aged 15 - 24 years are living with HIV in the 
world while children below 15 years account for 3.2 million. Nigeria has a HIV 
prevalence of 3.5% among these adolescents and young adults which is the high-
est in West and Central Africa [2]. The difference in HIV prevalence between 
men and women is greatest in adolescents aged 20 - 24 years with women three 
times more likely to be living with HIV than their male counterparts [1]. Ado-
lescents and young people aged 10 - 24 years constitute one-third of the popula-
tion in sub-Saharan Africa and the largest of the AYP population in Nigeria is 
within 10 - 14 years with 12.3%. Other age groups 15 - 19 and 20 - 24 years con-
stitute 8.8% and 7.2% respectively of Nigeria’s population [3]. 

Achieving viral load suppression among adolescents living with HIV contin-
ues to hold back the attainment of sustainable development goals and the ending 
of the HIV epidemic by 2030 [4] [5]. 

The available evidence highlights several factors that have contributed to poor 
Viral load suppression and adherence among adolescents. These include stigma, 
side effects of Anti-Retroviral drugs (ARVs) adherence problems, non-disclosure, 
inadequate family support, and dependence on caregivers [5]-[10]. 

Significant adolescent engagement is one of the standards for high-quality 
adolescent-friendly health services, and adolescent peer support is a key strategy 
to achieve this standard [11]. 

Although robust descriptions of actual service delivery models focusing on or 
intentionally including adolescents are not readily available, many health facili-
ties in low- and middle-income countries within sub-Saharan Africa appear to 
include peer support activities for adolescents and young people living with 
HIV. Such models provide support in a variety of ways, such as individual or 
group support, community- or facility-based, and in-person or virtual [11]. 
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Operation Triple Zero (OTZ) program engages AYPLHIV as active stake-
holders and partners in their health by promoting a responsive service delivery 
model. AYPLHIV joining OTZ clubs are offered a comprehensive HIV treat-
ment literacy package and are empowered to be self-health managers. They also 
commit to the treatment goal of achieving “three zeroes”: zero missed appoint-
ments, zero missed drugs/medications, and zero viral load (VL). OTZ empowers 
AYP to take charge of their health, and their decisions, receive support from fel-
low peers, and identify with peers who are doing well [12]. OTZ offers compre-
hensive youth-friendly HIV services, a treatment literacy package, motivational 
messaging and counseling, and peer-to-peer support and mentorship. Facility 
support staff and OTZ champions (adolescent peers) motivate and support ado-
lescents and youth living with HIV to become active stakeholders and partners 
in their health. The program prioritizes timely antiretroviral refills and encou-
rages viral load sample collection during OTZ club meetings to support continu-
ity in care. 

The Nigerian Ministry of Defence-US Department of Defense Walter Reed 
Program Nigeria (NMOD-DOD-WRPN) started the OTZ program in 2018 fol-
lowing a USG interagency study tour to the Kenya program. The 68 Nigerian 
Amy Reference Hospital Yaba, Lagos Nigeria (68 NARHY) OTZ was inaugu-
rated in 2018 after facility orientation and engagement of a volunteer OTZ 
champion. 

This study therefore aims to assess the impact of the OTZ program on viral 
load suppression among members of the adolescent club in 68NARHY. 

2. Method 

A cross sectional retrospective study to evaluate the impact of operation triple 
zero (OTZ) program on viral load outcome of AYP enrolled at 68 NARH Yaba, 
Lagos. The viral load results of 53 AYP enrolled 68 NARH Yaba, Lagos between 
March 2019 to December 2019 were collected from the electronic medical 
records, and the results were analyzed at three different time points; before 
enrollment into the program and at 6 and 12 months after OTZ enrolment. The 
viral load suppression rates at enrollment, 6 and 12 months were compared as 
well as their significance. These patients were grouped into three age categories: 
10 - 14 years, 15 - 19 years, and 20 - 24 years. 

All activities relating to patient clinic attendance and investigations were rec-
orded in the hospital case notes and double-entered into the FileMaker Pro ver-
sion 6 by a data entry specialist and trained data assistants. Data for this study 
were then exported as a Microsoft Excel file and imported into Statistical Pack-
age for Social Sciences (SPSS v23, Chicago Inc.) for cleaning and analyses. 

2.1. Study Setting 

This study was carried out at the Centre for Infectious Disease Clinic (CID) of 
the 68 Nigerian Army Reference Hospital Yaba, Lagos, a 500-bed tertiary mili-
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tary hospital with an average out-patient volume of 75 clients per day. This re-
ferral hospital provides services to both military and civilian populations and is 
located at the heart of the Yaba Local Council Development Area of Lagos. 

The OTZ program was introduced in April 2018 at the site this was to address 
the challenge of poor viral load and missed appointment observed by clients 
within this age band whom were accessing services from the program. The OTZ 
program is an intervention designed to address missed appointment, 
non-adherence to medication which was, causing unsuppressed viral load sup-
pression amongst these populations. The catchment populations are children 
from age 10 years, adolescents, and young adults up to age 24 years. 

Criteria for enrollment included: 
1) HIV positive and aged between 10 - 24 years. 
2) Received full disclosure of HIV status. 
3) Voluntary commitment to the OTZ program. 
Implementation process: 
1) Identification and orientation of facility team consisting of a dedicated fa-

cility Counselor, a clinician and an adolescent or youth peer for Care and treat-
ment and PMTCT. 

2) Site provided with an adapted register and a telephone for tracking and 
following up with members. 

3) Enrollment of members based on the stated criteria. 
4) Follow up with enrolled members frequently by SMS and/or WhatsApp 

with motivational messaging, e-counseling, updates on viral load due dates etc. 
5) Conduct periodic/monthly OTZ meetings, and data reviews with members 

with support from United States Army Medical Research Directorate-Africa/ 
Nigeria, where members socialized review viral load results and conduct health 
education to reinforce adherence to treatment and linkage to other services. 

Enrollment commenced at the site in March 2019. 

2.2. Statistical Analyses 

Descriptive statistics were calculated. The variables of interest were compared at 
enrollment, 6 and 12 months after using a dependent sample t-test, with statis-
tical significance level defined at p-value ≤ 0.05. 

2.3. Ethical Approval and Consent 

This study received a non-research determination from the National Health Re-
search Ethics Committee in Abuja, Nigeria, and the Walter Reed Army Institute 
of Research Human Subjects Protections Branch in Silver Spring, Maryland, 
USA. 

The protocol number and name are RV 543, Evaluation of Changing Guide-
lines, Systems, and Practices on Prevention, Diagnostic and Treatment Activities 
in the Military HIV Program in Nigeria. We adhered to the 1964 declaration of 
Helsinki guidelines. Data extraction excluded AYP’s unique identifiers such as 
name, surname, patient folder number, and identity number. 
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3. Result 

Sex distribution of the participants shows that 54.7% were females while 45.3% 
were males. Concerning age distribution 39.6% were 10 - 14 years, 52.8% were 
15 - 19 years and 7.5% were 20 - 24 (Table 1). 

Before enrollment into the OTZ program, 73.6% of the AYP were virally sup-
pressed with 81% of those aged 10 - 14 years, 75% who were between 15 - 19 
years and 25% of those between 20 - 24 years were suppressed. While 6 months 
after enrollment, 94.2% were suppressed with 95.2% of those aged 10 - 14 years, 
96.4% who were between 15 - 19 years and 66.7% of those within 20 - 24 years 
were virally suppressed. Also, 12 months after enrollment into OTZ program, 
96.2% of them got virally suppressed with 100% of those aged 10 - 14 years, 
92.9% of those aged 15 - 19 years and 100% of those aged 20 - 24 years were vi-
rally suppressed (Table 2, Figure 1). 

The P-value for the difference in viral load suppression rate at enrollment, 6 
and 12 months were 0.618, 0.462 respectively (Table 2). 

Viral load suppression by sex was 69% at enrollment, 92.9% and 100% at 6 
and 12 months respectively in female, while in the male it was 79.2% at enroll-
ment, 95.8% and 91.7% at 6 and 12 months respectively (Figure 2). 

4. Discussion 

In this study, we set out to assess the impact of OTZ program on viral load sup-
pression among members of adolescent club in 68NARHY, Lagos. The propor-
tion of AYP with viral suppression after 6 and 12 months after enrolling into the 
OTZ program was relatively high at 94.2% and 96.2%. Nevertheless, viral sup-
pression at enrollment into OTZ for AYP was at 73.6%, with 81% of those aged 
10 - 14 years, 75% who were between 15 - 19 years and 25% of those between 20 
- 24 years. This viral suppression amongst AYP at 73.6% is considerably lower 
than the WHO target of 95% [13]. However, this finding is similar to the find-
ings in other studies in some African countries where viral suppression rate was 
74.2% in Kenya and 74% South Africa [14] [15]. At 6 months after enrollment 
into OTZ, suppression rate was at 94.2% with 95.2% of those aged 10 - 14 years, 
96.4% who were between 15 - 19 years and 66.7% of those within 20 - 24 years. 
Also, 12 months after enrollment into OTZ, 96.2% of them got virally sup-
pressed with 100% of those aged 10 - 14 years, 92.9% of those aged 15 - 19 years 
and 100% of those aged 20 - 24 years. 

About 54.7% of the AYP were females while 45.3% were males. This finding 
aligns with the global trend which shows that more adolescent females are living 
with HIV [16] [17]. 

The OTZ activities helped in achieving the WHO target of 95% in our study. 
This finding from our study is similar to the observation of Oryokot et al. in 
Uganda where the application of quality improvement intervention was shown 
to improve Viral load among adolescent from 63.1% to 91.4% over a one-year 
period [5]. 
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Table 1. Frequency distribution by sex and age group. 

Sex Frequency Percent Cumulative Percent 

F 29 54.7 54.7 

M 24 45.3 100 

Total 53 100 
 

Age Groups (Years) 
  

10 - 14 21 39.6 39.6 

15 - 19 28 52.8 92.5 

20 - 24 4 7.5 100 

Total 53 100 
 

 
Table 2. Viral load suppression across age groups. 

Viral Load Suppression Rate 

Age Groups 
(Years) 

Before 
Enrollment 

6 Month After 
Enrollment 

12 Month After 
Enrollment 

10 - 14 81.0% 95.2% 100.0% 

15 - 19 75.0% 96.4% 92.9% 

20 - 24 25.0% 66.7% 100.0% 

Total 73.6% 94.2% 96.2% 

P-Value  0.618 0.462 

 

 
Figure 1. Trend in viral load suppression by age groups (Years). 

 

 
Figure 2. Trend in viral load suppression by sex. 
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Similarly, impact stories on Operation Tipple Zero showed 95% of adolescents 
enrolled achieved viral suppression at Ciheb’s Partnership for Advanced Care 
and Treatment (PACT) Endeleza program [18]. 

Viral suppression by sex for male was 80% and female 69.2% at enrollment, at 
6 months male 95.8% and female 92.9%, at 12-month male 91.7% and female 
100%. Evidence on the relationship between gender and viral load suppression is 
mixed. While some studies showed that males were more likely to achieve viral 
load suppression compared to females, others found that males are more likely 
to achieve viral non suppression [8] [15] [19] [20] [21] [22] [23]. 

However, we found that older adolescent females were more likely to attain 
viral suppression compared to males. Previous studies have shown that adhe-
rence among males ALHIV is poor compared to females; furthermore, it has also 
been reported that males have poor treatment seeking behaviors and as such to 
get males to test for HIV, link and retain them to ART care remains a challenge 
[20] [24]. 

This study is one of the first in Nigeria to evaluate the impact of OTZ program 
on Viral load suppression among adolescent and this analysis was a practical as-
sessment of policy enactment. However, this study also has some limitations. For 
example, the short observational period of a single year may not have been of 
sufficient duration when looking at facility-level data to draw meaningful com-
parisons, also the sample size is small for generalization of observations made in 
this study. In addition, the study is subject to other risk or confounding factors 
that may be present but were not measured e.g. how to correctly ensure adhe-
rence to medication in the absent of testing the drug metabolite in the client’s 
blood. 

In this study, we showed some benefit in terms of viral load suppression in 
adolescent and young adults with enrollment in OTZ program, but this finding 
may not be generalizable due to the limitations of this study. We recommend 
further studies to generate additional evidence to validate our findings. 

5. Conclusions 

This study has demonstrated that through enrollment in the OTZ program, 
AYP’s viral load suppression rate improved tremendously and reached levels 
above 95%. Therefore, enrollment into the OTZ program is recommended for all 
AYPs on ART programs. 

The findings have further strengthened its usefulness to policymakers and 
program managers to scale up the OTZ program at all treatment facilities. 
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