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Background: Despite the success in initiating adolescents living with HIV on antiretroviral 
therapy (ART), questions remain about factors affecting viral suppression. In Kenya, only 
63% of adolescents (aged 10–19 years) on ART had achieved viral suppression in 2016. We 
investigated factors associated with viral suppression among adolescents initiated on ART 
before November 30, 2017 in Homa Bay County, Kenya.
Methods: A retrospective cross-sectional analysis of 908 adolescents registered on ART for 
at least 6 months and with at least one documented viral load in the last 12 months, in six 
health facilities in Homa Bay County was conducted. Data were extracted from the electronic 
medical records and exported into an excel spreadsheet. Bivariate and multivariate logistic 
regression analyses were conducted to identify factors associated with viral suppression and 
adjust for confounding, using Stata 12.0.
Results: Out of all participants, 80% (726) had achieved viral suppression (<1,000 copies of 
viral RNA/mL of blood at latest viral load count). After adjusting for other covariates, 
adolescents with good adherence to ART (AOR=2.3, 95% CI=1.38–3.84) and a most recent 
CD4 count of above 500 cells/mm3 (AOR=1.87, 95% CI=1.13–3.08), were more likely to be 
virally suppressed. Adolescents on second line ART treatment (AOR=0.45, 95% CI=0.28– 
0.73) and having inadequate adherence to ART (AOR=0.26, 95% CI=0.11–63) were less 
likely to be virally suppressed.
Conclusion: Viral suppression for adolescents on ART in this study is significantly higher 
than the national prevalence in 2016 (80% vs 63%), but it is still below the WHO target of 
90%. Enhanced adherence support for adolescents on ART should be implemented to 
improve long-term adherence. Specific interventions are needed to “rescue” adolescents 
on second-line ART regimens who may have a history of poor adherence.
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Background
Globally, it is estimated that about 1.8 million adolescents aged 10–19 years were living 
with HIV in 2015.1 According to the 2015 Kenya HIV estimates, about 133,455 
adolescents are living with HIV in Kenya.2 In the last decade Kenya’s HIV program 
has experienced a rapid scale-up of HIV testing and initiating infants, children, and 
adults on antiretroviral therapy (ART). This has necessitated a stringent monitoring 
system to track the effectiveness of the programme for those in HIV care and treatment.
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In 2014, the Joint United Nations Programme on HIV/ 
AIDS (UNAIDS) set new targets towards the elimination 
of HIV, including diagnosis of 90% of people living with 
HIV (PLWH), access to treatment for 90% of PLWH, and 
90% viral suppression among those initiated on treatment.3 

In 2015, Kenya adopted the UNAIDS targets, and also 
rolled out routine viral load testing as the gold standard 
to monitor treatment outcomes of ART.4 Monitoring viral 
suppression among PLWH enrolled on ART is important 
for timely detection of treatment failures, and identifica-
tion of patients who need enhanced adherence counseling 
and support.5 HIV drug resistance testing is not routinely 
done in Kenya, but previous studies show an increasing 
prevalence of transmitted antiretroviral drug resistance in 
ART-naïve patients.6,7

Viral suppression is defined as viral load below 1,000 
copies/mL3 after at least 6 months of using ART.8 

Effective ART leads to viral suppression, which in turn 
restores immune function, reduces HIV-related morbidity, 
prolongs survival, and improves quality-of-life of PLWH, 
and also prevents transmission of HIV to their uninfected 
sexual partners.8,9

Virologic failure occurs when ART fails to suppress 
and sustain a person’s viral load to less than 1,000 copies/ 
mL3.8 According to the Guidelines on the Use of 
Antiretroviral Drugs for Treating and Preventing HIV 
infection in Kenya a viral load test should be carried out 
at 6 and 12 months after initiation of ART and annually 
thereafter if the viral load is less than 1,000 copies/mL3.8

High levels of adherence to ART are needed to ensure 
viral suppression and prevention of the emergence of HIV 
drug resistance.10 It is widely reported that adolescents 
find consistent, long-term adherence to any medication 
regimen difficult, and ART is no exception.11 Compared 
to adults, adolescents on ART are more likely to have an 
unsuppressed viral load and more likely to fail virologi-
cally, as reported by two South African studies.12,13 

Similarly a study in Uganda found that children (0–18 
years) are almost twice as likely to have virological failure 
compared to adults.14

According to the Kenya national viral load dashboard, 
the proportion of adolescents achieving viral suppression 
country-wide is 63%; which is much lower than the 
UNAIDS recommended target of 90%.8 It is therefore 
essential to identify the risk and protective factors that 
influence viral suppression among adolescents on ART, so 
as to assess the success of the ART program and identify 

factors for possible intervention. The aim of the study was 
to determine factors associated with viral suppression 
among adolescents on ART in Homa Bay County, 
Kenya. Homa Bay County bears the largest burden of 
HIV in the country with an adult prevalence of 26% in 
2014, compared to the national average of 6%.15 The 
county has an estimated 15,323 adolescents living with 
HIV, with 2,945 new HIV infections and 238 HIV-related 
deaths annually.2

Methods
Study Setting, Design, and Population
We conducted a retrospective descriptive cross-sectional 
study, using routinely collected program data extracted 
from the electronic medical records (EMR) in one county 
referral hospital and five sub-county hospitals. The six 
hospitals were selected for the study because they had 
a high volume of patients and hence a higher number of 
adolescents on ART, and were using EMR for patient 
management.

The study population constituted all adolescents, aged 
10–19 years, on ART for at least 6 months with at least 
one documented viral load in the last 12 months.

Participants’ Selection
We included in the study sample all adolescents on anti-
retroviral therapy for at least 6 months who had at least 
one documented viral load in the last 12 months. 
Adolescents who had been transferred in from another 
health facility within the last 6 months and those who 
had transferred out to another facility more than 12 months 
prior to the start of the study were excluded from the 
study.

Variables
We created the outcome variable of suppression status by 
categorizing the viral load results into two groups. All 
results <1,000 copies/mL of blood were categorized as 
virally suppressed while ≥1,000 copies/mL of blood were 
categorized as not suppressed. Viral suppression propor-
tion was defined as the percentage of the number of total 
suppressed among the total number tested. We also col-
lected information on adolescents’ characteristics, includ-
ing age, gender, age at ART initiation, initial WHO clinical 
stage, CD4 count at ART initiation, and current CD4 
count, TB history, ART regimen, reported adherence, and 
disclosure of HIV status.
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Data Abstraction and Management
The EMR was reviewed and a list of all adolescents on 
ART for at least 6 months generated. Of these, only 
adolescents with recorded viral loads in the last 12 months 
were included in the study. Before extracting data from the 
EMR, a query was run for the specific variables of interest 
in the EMR. The data from the EMR was then downloaded 
into an excel file or a Comma-Separated Values (CSV) file. 
Once downloaded in the Excel or CSV file, cross-checking 
was done to identify anomalies, and these were corrected 
by drawing the particular patient’s paper files.

Statistical Analyses
Data from the EMR was downloaded into an excel spread-
sheet and cleaned. Since the EMR is a secondary data 
source; pharmacy records, laboratory, and the patient’s 
clinic records were used to complete any missing data in 
the EMR. Values that were missed completely were 
dropped automatically from each variable and analysis 
conducted based on the totals with complete records. To 
explore associations of viral suppression, we conducted 
bivariate and multivariate logistic regression analyses 
using Stata 12.0 (Stata Corporation, College Station, TX).

We analyzed a total of 908 patient records who had 
a viral load done in the last 12 months to estimate the 
proportion of patients with viral suppression, and to iden-
tify factors associated with viral suppression. We used 
univariate analyses to describe the socio-demographic 
and clinical characteristics of the study population. We 
used bivariate analyses to determine the strengths of asso-
ciation between the independent variables and the outcome 
variable (viral suppression status). Crude odds ratios (OR) 
and 95% confidence intervals were calculated. Variables 
that were statistically significant in the bivariate analysis 
were included in the multivariate analyses. We used multi-
variate logistic regression to identify factors independently 
associated with viral suppression. Adjusted odds ratios 
(AOR) and 95% confidence intervals were calculated. Cut- 
off for statistical significance was set at a p-value less 
than 0.05.

Ethics Considerations
The study was conducted upon approval from the University 
of the Western Cape Biomedical Research Ethics Committee 
(BMREC) (Ref: BM17/9/9) and the AMREF Kenya Ethics 
and Scientific Review Committee (Ref: P418/2017). 
Administrative approval was sought from the Ministry of 

Health Homa Bay County Health Department. Informed 
consent was not sought because the data was collected retro-
spectively and there was no contact with patients. Further, 
no patient identifiers were collected to protect the anonymity 
and confidentiality of information of all participants. The 
study was conducted in accordance with the 1964 
Declaration of Helsinki and its later amendments.

Results
A total of 908 records of adolescents on antiretroviral 
therapy for at least 6 months who had a viral load done 
in the last 12 months were analyzed. The median age of 
adolescents in the study was 14.0 years (Interquartile 
Range [IQR]=12.0–16.0). Table 1 describes the sociode-
mographic and clinical characteristics of adolescent parti-
cipants. The majority of the adolescents in this study were 
aged 10–14 years (59%) and female (57.5%). The median 
age at ART initiation was 7.0 years (IQR=3.0–10.0); with 
302 (33%) initiating ART before 4 years of age, 343 
(38%) between 5–9 years, 204 (23%) between 10–14 
years, and 59 (6.5%) between 15–19 years.

Of those participants who had documented WHO sta-
ging done at ART initiation, 440 (60%) were classified as 
WHO stage I or II, and 293 (40%) were WHO stage III or 
IV. Most participants (656, 72.2%) had a CD4 count above 
500 cells/mm3 at ART initiation. Only 42 (4.6%) partici-
pants had a history of active TB.

The median duration on treatment (ART) was 6.5 years 
(IQR=3.2–9.0); and 39.6% of the adolescents had been on 
ART for 6–10 years, 22.6% less than 2 years, 21.6% 3–5 
years, and 16.2% more than 10 years.

The majority of the patients had started ART with 
a non-nucleoside reverse transcriptase inhibitor (NNRTI) 
based regimen (97.3%), while 24 (2.7%) had started on 
a protease inhibitor (PI) based regimen. Most participants 
(75.1%) in the study were currently on the first line ART 
regimen and the majority of the patients (93.2%) were 
aware of their HIV status, while 73.2% were documented 
to have good adherence to ART at the last visit.

Overall, 726 (80%) of the adolescents had a suppressed 
viral load. From Table 1, viral suppression was signifi-
cantly associated with age at ART initiation, current CD4 
count, current ART treatment line, and ART adherence. 
The study population did not differ by age group, gender, 
WHO stage, CD4 count at ART initiation, TB history, 
duration on treatment (ART), antiretroviral regimen at 
initiation, and documented disclosure of HIV status by 
viral suppression status.
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Table 1 Demographic and Clinical Characteristics of the Adolescent Patients on ART, and Who are Virally Suppressed in Homa Bay 
County, Kenya 2017 (N=908)

Characteristics Total Suppressed p-value

n % n %

Age group (in years)
10–14 537 59.1 434 80.8 Ref

15–19 371 40.9 292 78.7 0.434

Sex
Female 522 57.5 419 80.3 Ref

Male 386 42.5 307 79.5 0.785

Age at ART initiation (in years)
0–4 302 33.3 258 85.4 Ref
5–9 343 37.8 260 75.8 0.002

10–14 204 22.5 160 78.4 0.043

15–19 59 6.5 48 81.4 0.427

Initial WHO Clinical Stage
Stage 1 or II 440 60.0 347 78.9 Ref
Stage III or IV 293 40.0 228 77.8 0.735

CD4 count at ART initiation
<500 252 27.8 198 78.6 Ref

500+ 656 72.2 528 80.5 0.518

Current CD4 Count
<500 184 20.3 129 70.1 Ref
500+ 724 79.7 597 82.5 0.01

Ever had active TB
No 866 95.4 691 79.8 Ref

Yes 42 4.6 35 83.3 0.576

Duration on ART (in years)
0–2 203 22.6 163 80.3 Ref

3–5 194 21.6 147 75.8 0.277
6–10 356 39.6 289 81.2 0.798

10+ 146 16.2 122 83.6 0.437

Antiretroviral regimen at Initiation
NNRTI based 874 97.3 703 80.4 Ref

PI based 24 2.7 16 66.7 0.103

Current ART treatment line
1st line 521 75.1 447 85.8 Ref
2nd line 173 24.9 119 68.8 0.000

ART adherence
Poor 180 21.1 123 68.3 Ref

Good 626 73.2 535 85.5 0.000

Disclosure
Unaware of HIV status 55 6.8 42 76.4% Ref

Aware of HIV status 751 93.2 604 80.4% 0.467
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Table 2 shows factors associated with viral suppression 
in a multivariate logistic regression model. In bivariate 
analysis, those who initiated ART between the ages of 5– 
9 years (crude OR=0.53, 95% CI=0.36–0.80) and 10–14 
years (crude OR=0.62, 95% CI=0.39–0.98) were signifi-
cantly less likely to be virally suppressed compared to 
those who initiated at ages 0–4 years. However, after 
controlling for other covariates, age at ART initiation 
was not statistically significantly associated with viral 
suppression. In multivariate analysis, viral suppression 
was significantly higher for those adolescents with current 
CD4 count >500 cells/mm3 (AOR=1.87, 95% CI=1.13– 
3.08) and documented good adherence to ART (AOR=2.3, 
95% CI=1.38–3.84). The likelihood for viral suppression 
was significantly lower for those adolescents who were on 
an second line ART regimen (AOR=0.45, 95% 
CI=0.28–0.73).

Discussion
After a median duration of 6.5 years on ART, the rate of 
viral suppression among adolescents in this study was 
80%, which was higher than the national prevalence of 
63% reported in 2016.6 This rate is comparable with 
studies in Eswatini and South Africa, at 84% and 85%, 
respectively.19,24 However, this observed level of viral 
suppression falls short of the UNAIDS’ 90-90-90 target.3 

The improved viral suppression may be related to the 
launch of the “test and treat” guidelines in 2016 in 
Kenya, which placed emphasis on enhanced adherence 
counseling (EAC) and support for patients with high 
viral loads.6 Patients with high viral loads receive three 
sessions of EAC after which a repeat viral load test was 
performed. Our findings suggest that the WHO target of 
90% viral suppression is possible for adolescents in 
Kenya.

We found no statistically significant difference in viral 
suppression between younger and older adolescents (10– 
14 years vs 15–19 years). However, those who initiated 
ART at 5–9 years and 10–14 years were less likely to be 
virally suppressed. In Thailand, virological failure was 
higher among adolescents aged 10–16 years at ART 
initiation.16 Other studies conducted in Tanzania and 
Zimbabwe associated older age at ART initiation with 
viral suppression.17,18 We found no significant association 
in viral suppression by gender, which is similar to findings 
in Swaziland.19 However, the study in Tanzania associated 
virological failure with the female gender,17 whereas two 

studies in Uganda associated female gender with viral 
suppression.20,21

In our study CD4 count at ART initiation was not 
significantly associated with viral suppression, but adoles-
cents who had a current CD4 count above 500 cells/mm3 

were more likely to be suppressed. In Tanzania, among 
children and adolescents, having a high CD4 cell count at 
ART initiation was associated with better viral 
suppression.17 In Kenya, changes in national guidelines 
favored viral load testing over CD4 count tests.6 

However, CD4 count reflects a recovering immune system 
as a result of better viral suppression. Although most 
patients had initiated ART with a WHO stage of 1 or 2, 
WHO stage was not significantly associated with viral 
suppression in our study. This contradicts findings of 
a study in Vietnam where advanced clinical disease or 
WHO clinical stage 4 condition at the time of ART initia-
tion was associated with virological failure among adult 
patients.22

Though some patients had missing data on past infec-
tion with tuberculosis (TB), history of TB infection was 
not found to be significantly associated with viral suppres-
sion. A study in South Africa showed that ongoing HIV 
replication and high viral load was an important risk factor 
for active TB.23 Similarly, in Uganda, having an active 
opportunistic infection like TB was associated with low 
viral suppression across all age categories.20 In South 
Africa, significantly more patients on TB treatment had 
unsuppressed viral loads.24 The difference in our findings 
could be explained by the fact that we collected data on 
past history of TB and not active (current) TB or being on 
TB treatment.

The majority of our adolescents were initiated on non- 
nucleoside reverse transcriptase inhibitor (NNRTI based 
regimen nevirapine (NVP) or efavirenz (EFV)). However, 
this did not seem to affect viral suppression. This finding 
can be explained by the fact that a very small proportion of 
adolescents were on a protease inhibitor (PI) based regi-
men at ART initiation.

The majority of the adolescents in our study were still 
on their first-line ART regimen and had achieved viral 
suppression. Those on a second-line were less likely to 
be suppressed. This finding is confirmed by studies that 
adherence to first-line ART is an important predictor of 
adherence to second-line ART.25

In our study being aware of one’s HIV status (disclo-
sure) was not significantly associated with viral suppres-
sion, because the majority of the adolescents in the study 
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Table 2 Factors Associated with Viral Suppression Amongst Adolescents on ART in Homa Bay County, Kenya, 2017 (n=726)

Characteristics Suppressed

n % Crude OR  
(95% CI)

Adjusted OR  
(95% CI)

Age Group (in years)
10–14 434 80.8 Ref

15–19 292 78.7 0.88 (0.63–1.22)

Sex
Female 419 80.3 Ref

Male 307 79.5 0.96 (0.69–1.33)

Age at ART initiation (in years)
0–4 258 85.4 Ref
5–9 260 75.8 0.53 (0.36–0.80)

10–14 160 78.4 0.62 (0.39−0.98)

15–19 48 81.4 0.74 (0.36−1.54)

Initial WHO Clinical Stage
Stage I or II 347 78.9 Ref
Stage III or IV 228 77.8 0.94 (0.66−1.35)

CD4 count at ART initiation
<500 198 78.6 Ref

500+ 528 80.5 1.13 (0.79−1.61)

Current CD4 Count
<500 129 70.1 Ref 1
500+ 597 82.5 2.00 (1.23−4.49) 1.87 (1.13–3.08)

Ever had active TB
No 691 79.8 Ref

Yes 35 83.3 1.27 (0.55–2.90)

Duration on ART (in years)
0–2 163 80.3 Ref

3–5 147 75.8 0.77 (0.48−1.24)
6–10 289 81.2 0.06 (0.68−1.64)

10+ 122 83.6 1.75 (0.71–2.18)

Antiretroviral regimen at 
Initiation
NNRTI based 703 80.4 Ref
PI based 16 66.7 0.48 (0.20–1.16)

Current ART treatment line
1st line 447 85.8 Ref 1

2nd line 119 68.8 0.36 (0.24−0.55) 0.45 (0.28–0.73)

ART adherence
Poor 123 68.3 Ref 1

Good 535 85.5 2.72 (1.85–4.00) 2.3 (1.38–3.84)

Disclosure
Unaware of HIV status 42 76.4 Ref
Aware of HIV status 604 80.4 1.23 (0.67−2.43)
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were aware of their HIV status. Delayed disclosure affects 
adherence and viral suppression in pre-adolescent and 
adolescent patients.26 In a qualitative study conducted in 
Uganda, delay in disclosing HIV status to perinatally 
infected children prior to adolescence was common and 
led to non-adherence.27 In Zimbabwe, non-disclosure 
increased the odds of virological failure28 and in Nigeria 
disclosure of HIV status predicted a better adherence to 
ART.29 On the contrary, fear of disclosing HIV status to 
others, especially boy/girlfriends, was an important con-
tributor to suboptimal adherence.30

Conclusions and Recommendations
This was the first study of its kind to examine the factors 
associated with viral suppression among adolescents living 
with HIV and on ART in Kenya. Our study found significant 
improvement in viral suppression rates among adolescents on 
ART in Homa Bay County when compared to the national 
average. Our study confirms adherence as the single most 
important factor associated with achievement of viral suppres-
sion. Good adherence was key to viral suppression regardless 
of current age, age at ART initiation, duration on ART, gender, 
or ART regimen. Adherence is particularly critical for viral 
suppression in adolescents who were initiated on ART in pre- 
adolescence and early adolescence stage. The study echoes the 
significance of ART on immune recovery and viral suppres-
sion, where adolescents with a CD4 count above 500 cells/ 
mm3 had also achieved viral suppression.

The study was not without limitations: due to the retro-
spective design, we encountered missing records of some 
of the variables. The missing values were dropped auto-
matically from each variable and analysis conducted based 
on the totals with complete records; which may have 
affected the analysis of factors associated with viral 
suppression.

The study involved retrospective extraction of data 
from the EMR, which restricted us to routinely collected 
information. Thus, important variables related to social, 
cultural, behavioral, and economic factors that are known 
to affect viral suppression could not be measured.

The strength of this study was its fairly large sample 
size derived from five sub-county hospitals and one major 
county referral hospital and thus provided a near true 
reflection of viral suppression among adolescents receiv-
ing ART in Homa Bay County.

The study confirms that adherence on ART is impera-
tive for viral suppression and should be assessed at every 
visit to identify and address possible barriers that 

adolescents on ART may experience. Barriers to adherence 
should be identified and addressed for all adolescents 
before or upon switching to a second-line ART regimen. 
Adolescents on second-line therapy should receive inten-
sified adherence support in order to achieve and sustain 
viral suppression. Further studies (qualitative or mixed 
methods) are recommended to identify other factors asso-
ciated with viral suppression, especially social, cultural, 
and economic factors.

Disclosure
The authors report no conflicts of interest in this work.
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