
O R I G I N A L  R E S E A R C H

Unsuppressed Viral Load Level in Public Health 
Facilities: Nonvirological Predictors among Adult 
Antiretroviral Therapy Users in Southwestern 
Ethiopia

Birhanu Waju1 

Lamessa Dube2 

Muktar Ahmed 2,3 

Semira Shimeles Assefa 4

1ICAP Ethiopia HIV Prevention, Care and 
Treatment Program, Addis Ababa, 
Ethiopia; 2Jimma University, Department 
of Epidemiology, Jimma, Ethiopia; 
3Australian Centre for Precision Health, 
Adelaide, SA, Australia; 4Department of 
Biomedical Sciences, Jimma University, 
Jimma, Ethiopia 

Background: Unsuppressed viral load in patients on antiretroviral (ARV) therapy occurs 
when treatment fails to suppress a patient’s viral load, and is associated with decreased 
survival and increased HIV transmission. Identifying the level of unsuppressed viral load 
with its associated factors has benefits in controlling transmission and reducing burden. 
Therefore, this study aimed to assess unsuppressed viral load (>1,000 copies/mL) and 
associated factors among HIV patients taking first-line antiretroviral treatment at public 
health facilities in Jimma, Ethiopia.
Methods: A facility-based cross-sectional study was conducted on 669 patients on first-line 
ARV therapy (at least 6 months) in public health facilities in Jimma. Sociodemographic, 
treatment, clinical, immunological, and viral load data were extracted from medical records, 
entered into EpiData 3.1, and analyzed with SPSS 20. Multivariate logistic regression 
analysis was performed to identify factors independently associated with viral nonsuppres
sion, considering a 95% CI with P<0.05 statistically significant.
Results: Among the participants, 258 (38.6%) were aged 25–34 years. Median age was 35 
years. Prevalence of unsuppressed viral load was 20.3%. Risk of unsuppressed viral loads 
was 91% lower among ARV therapy patients who had been taking ARV therapy <2 years 
(AOR 0.09, 95% CI 0.01–0.83), lower baseline BMI (AOR 4.44, 95% CI 1.56–12.64), lower 
baseline CD4 (AOR 2.76, 95% CI 1.45–5.29), poor adherence to ARV therapy medication 
(AOR 3.19, 95% CI 1.29–7.89), and immunological failure (AOR 4.26, 95% CI 2.56–7.09) 
were the independent predictors of unsuppressed viral load.
Conclusion: This study revealed that there is a high level of virological failure among adult 
HIV patients, and confirms the need to develop close follow-up strategies of targeted 
interventions for patients in care who are at high risk of unsuppressed viral load.
Keywords: human immunodeficiency virus, HIV, antiretroviral therapy, viral load 
suppression

Introduction
Globally, HIV has been a great catastrophe of public health. New infections 
are still challenging, due to prevention services not being provided with 
sufficient intensity on an adequate scale and not addressed to the people who 
need them the most.1 According to 2018 global report, in 2017 nearly 36.9 
million individuals were living with the virus, of whom 27.7 million (75%) 
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already knew that they were HIV-positive and 21.7 
million (59%) accessing the treatment. Africa is the 
most influenced continent, and it is estimated to have 
a burden of over two-thirds of the world’s total viral 
infections. In Ethiopia, the national HIV prevalence is 
1.16%.3 In 2017, 722,248 Ethiopians were living with 
HIV, of whom 527,700 (73%) knew that they were 
HIV-positive status and 420,000 (71%) people on 
(ARV) treatment.2

World Health Organization (WHO) clinical staging, 
immunological (CD4 T-cell count), and monitoring of 
routine viral load suppression are methods used to 
monitor treatment outcomes. Immunological and clin
ical monitoring has lower positive predictive value and 
poor sensitivity for identifying treatment failure com
pared to viral suppression. The main reason for sug
gesting the need for viral load monitoring as the 
preferred method compared to clinical and immunolo
gical monitoring is to provide earlier and more accu
rate signs of treatment failure and so move patients on 
to second-line drugs, which thus reduces the accumula
tion of drug-resistance mutations and improves clinical 
outcomes.4 Moreover, at the individual patient level, 
continued viral suppression can stop the appearance of 
drug-resistance mutations and reduce the occurrence of 
failure seen clinically. Those patients who succeed in 
achieving virological suppression early using first-line 
ARV regimens would stay longer in such regimens 
have a reduced risk of acquiring infections that occur 
opportunistically and face a lower mortality rate.5 

Therefore, use of regular viral load testing to monitor 
treatment response is the gold standard, and has been 
part of WHO treatment guidelines since 2013.4

Many studies have demonstrated that lower HIV viral 
suppression appears together with a wide range of factors in 
different settings; however, the level and cause of the pro
blem differ from country to country, eg, the nonsuppression 
rate of viral load in South Africa is 15%,4 Swaziland 16%,6 

Uganda 29%,7 Cambodia 23.2%,8 Zimbabwe 14%,9 and Los 
Angeles 27%.10 In these studies, including sociodemo
graphic and psychological factors, previous treatment failure, 
long periods on ARV therapy, low baseline CD4, ARV regi
men, poor absorption of ARVs, poor adherence to treatment, 
comorbidities, drug resistance, drug toxicity, substance 
abuse, weak social support networks, sexually transmitted 
infections (STIs), and awareness of the benefits of viral 
suppression were negatively associated with viral load sup
pression on ARV therapy.13

In Ethiopia before 2016, as per WHO criteria, treat
ment outcomes of patients with HIV were monitored 
clinically and immunologically using CD4 T-cell counts. 
This approach is considered a poor predictors of HIV- 
treatment failure, resulting in very late recognition of 
virological nonsuppression and inappropriate treatment 
switching to second-line treatment options.14 The 2018 
national HIV-care and -treatment guidelines of Ethiopia 
recommended routine and targeted viral loads to monitor 
ARV therapy–patients’ treatment outcomes and to standar
dize the quality of HIV services. Based on this, the viral 
load testing has been applied since 2016.15

The WHO defines viral suppression as a viral load 
<1,000 copies/mL of HIV1 RNA after a minimum of 6 
months from initiation of ARV therapy with adherence 
support. Clinical failure in adults and adolescents is 
defined as the presence of new or recurrent clinical 
conditions showing severe immunodeficiency WHO clin
ical stage 4 after 6 months of treatment.4 Unsuppressed 
viral load may occur due to numerous risk factors, 
including sociodemographic and psychological variables, 
poor adherence to treatment, previous treatment failure, 
comorbidities, poor absorption of ARVs, drug toxicity, 
and substance abuse leading to poor adherence, STIs, 
and lack of knowledge or awareness of the benefits of 
viral suppression.6,19–24 There are, however, other fac
tors, such as sex, age, low baseline CD4, advanced HIV, 
long periods on ARVs, and ARV regimen, that are cor
related with treatment failure.21

There have been few studies done on predictors of non
viral suppression to determine ARV-therapy outcomes among 
patients on first-line ARV therapy in Ethiopia. Therefore, this 
study was designed to evaluate the extent of viral suppression 
and factors independently related to unsuppressed viral load 
among HIV patients on first-line ARV therapy at public health 
facilities (HFs) in Jimma,southwest Ethiopia.

Methods
Study Setting
The current study was done in Jimma, in Oromia state 353 
km southwest of the national capital — Addis Ababa. 
Based on 2017 population projections, Jimma’s population 
is 194,139. There are six public HFs, four of which pro
vide chronic HIV/AIDS-care and -treatment services. This 
study was carried out at Shenen Gibe Hospital, Jimma 
Medical Center, Jimma Health Center, and Higher 2 
Health Center from March 1 to 20, 2019.
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Jimma Medical Center (formerly Jimma University 
Specialized Hospital) is the only teaching and referral hospi
tal overseen by the Federal Ministry of Education. It is viral 
load–testing facility for southwest regions, and provides 
testing for all catchment ARV-therapy providers for regional 
HFs. Since March 2016. Shenen Gibe Hospital, Jimma 
Health Center, and Higher2 Health Center have been admi
nistered by the Oromia Regional Health Bureau, and they 
provide HIV/ARV-therapy services in Jimma. They refer 
viral load samples to Jimma Medical Center for testing.

Study Design
This was a cross-sectional study.

Source and Study Population
All adult HIV patients on ARV therapy at public HFs in 
Jimma were considered the source population. Those on 
first-line ARV therapy were the study population.

Eligibility Criteria
Adult (age ≥15 years) HIV-positivepatients who had been 
on first-line ARV therapy for at least 6 months and had had 
a first viral load test from March 2016 to February 2019 
were included. ARV-therapy clients transferred to other 
HFs, lost to follow-up, and those who had restarted their 
medication or whose data were incomplete were not 
included.

Sampling Technique and Sample-Size 
Determination
Cochran’s sample size–calculation formula was applied to 
determine the sample size of our study.

A 95% confidence level with an error of 5% was 
preferred (40):

no ¼
Z2pq

d2 ¼ no ¼
zα=2
� �2p 1 � pð Þ

d2 

Based on the 2017 UNAIDS 90-90-90 framework for 
Ethiopia,r 32% viral suppression was taken as a baseline to 
calculate sample size to represent our study population:2

n ¼
zα=2
� �2pq

d2 ¼ n ¼
zα=2
� �2p 1 � pð Þ

d2 ¼ n

¼
1:96ð Þ

232% 100% � 32%ð Þ

0:052 

n ¼
ð1:962Þx 32%ð Þ 68%ð Þ

0:052 ¼
1:962x 0:32ð Þ 0:68ð Þ

0:052

¼
3:8416x0:2176

0:0025
¼ 334:4 

The sample size required was 334.4. However, to 
improve study power,thiswas multiplied by two, for a 
total sample for data collection of 669 records,

where Z2 is the abscissa of the normal curve that cuts 
off an area at the tails (1–α equals the desired confidence 
level — 95%), n the sample size, pthe estimated propor
tion of an attribute present in the population, dthe desired 
level of precision, and q1–p(40).

Sampling Techniques
Medical records of those attending ARV-therapy clinics at 
public HFs were used. Records meeting the inclusion criteria 
were selected for the study sample using simple random 
sampling. Records eventually included in the analysis were 
selected randomly using a Microsoft Excel randomizer. Once 
random numbers had been generated, the records in the Excel 
sheet were assigned serial numbers, which guided selection. 
The records selected were evaluated for completeness. If a 
record were missing information or incomplete, it was sub
stituted with the succeeding randomly selected record until 
the desired sample size had been obtained.

To determine sample size for each HF, numbers of viral 
load tests during from March 2016 to February 2019 at 
each HF were reviewed. Then, the sample size for each HF 
was determined on the basis of number of tests done. Final 
samples were 462 for Jimma Medical Center, 64 for 
Shenen Gibe Hospital, 134 for Jimma Health Center, and 
nine for Higher 2 Health Center. (Table 1).

Data-Collection Procedures
Data were collected using a structured data-abstraction 
tool customized from Federal Ministry of ARV-therapy 
patient-intake forms, follow-up charts, and registers. A 
retrospective review of routinely collected HIV informa
tion and viral load test data for patients from March 1 to 
20, 2019 was done. Data were collected by four ARV 
therapy–trained data clerks working at ARV therapy 
clinics. Four supervisors and a principal investigator mon
itored all activity on a daily basis throughout.

Data collection included basic patient information, 
such as sociodemographic characteristics of ARV-therapy 
patients, clinical and treatment characteristics, laboratory 
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results, information, and comorbidities: STIs, TB infec
tion, and medically diagnosedincommunicable disease.

Data Quality Management
Before data collection, data collectors and supervisors got a 1- 
day orientation on the contents of tools, how the data-collec
tion process need to be and the general aims of the study with 
the principal investigator. Data clerks and ARV-therapy pro
viders from HFs were recruited as data collectors and super
visors. Completeness, consistency, missing data and outliers 
checked. Regular supervision of supervisors and data collec
tors was conducted by the principal investigator to maintain 
data quality.

Data Processing
Data were checked, coded, and entered into EpiData 
EntryClient 3.1. Then, data were cleaned and statistical 
analysis doneSPSS 20.0. In data presentation, means, per
centages, and frequencies are used as descriptive statistics 
to present demographic, clinical, and ARV treatment– 
related characteristics of participants.

Statistical Analysis
We performed a sequential statistical analysis considering 
predictors and outcome variables. First, candidate variables 
were selected using simple logistic regression, and those 
withP<0.25 were selected. Next,multiple logistic analysis 
was doneusing the backward likelihood ratioto identify final 
independent factors of nonviral suppression.

The statistical model fitted with predictors was evalu
ated for goodnessoffit using the Hosmer–Lemeshow test. 
No evidence was seen of lack of fit(P=0.298). Variables 
with statistically significant associations with unsup
pressed viral load were declared predictors based 
onAORs with 95% Cls and P<0.05.

Results
Sociodemographic Characteristics
Of the 669 patients, 258 (38.6%) were aged 25–34 years. 
Median age was 35 years. Females accounted for 68.2% of 
participants. A majority (560, 93.7%) were urban dwellers. 
More than half (389 (58%) were married, 171 (25.6%) house
wives, and 128 (19.1%) unemployed. In sum, 295 (44.1%) had 
received primary education, followed by 204 (30.5%) with 
secondary education(Table 2).

Relevant Clinical Characteristics
A total of 660 (98.7%) patients had current WHO clinical 
stage I and nine (1.3%) had clinical stage II and above . A 
majority (544, 81.3%) of ARV-therapy patients had BMI 
>18.5 kg/m2, 61 (9.1%) were moderately malnourished 
(BMI 16–18.5 kg/m2), and and 19 (2.8%) severely mal
nourished (BMI <16 kg/m2) at baseline.

Most patients (439, 65.6%) had CD4 >250 cells/mm3, 
165 (24.7%) had CD4 >100–250 cells/mm3, and 65 (9.7%) 
had CD4 ≤100 cells/mm3 at baseline. In total, 525 (78.5%) 
patients had Hb >10 g/dL and 144 (21.5%) ≤10 g/dL at 
baseline, 102 (15.2%) had had immunological failure in 
the year prior to viral load testing being conducted. 
Likewise, 40 (6%) ofARV patients had developed STIs 
and 35 (5.2%) TB infection after initiation of ARV therapy 
(Table 3).

Treatment Characteristics
More than half the study population (358, 53.5%) were on 
the the 1e regimen (efavirenz–lamivudine–tenofovir 
[3TC–Efv–TDF]) as a fixeddose combination, 171 
(25.6%) on 1c (azidothymidine–3TC–nevirapine (Nvp), 
82 (12.2%) on 1f (3TC–Nvp–TDF, and58 (8.7%) on 1d 
(AZT–3TC–Efv).

More than half (359, 53.2%) the patients had been on 
ARV therapy for 6–10 years,g ARV therapy 145 (21.7%) 

Table 1 Sampling distribution of study participants

Health 
facility

Clients on ART during 
research period

Patients for whom VL tests done between 
March 2016 and February 2019

Calculation for 
sample size

Sample 
proportion

Sample 
χ2

JMC 3225 2,888 334.4/4,177×2888 231 462

SGH 495 400 334.4/4,177×400 32 64

JHC 892 834 334.4/4,177×834 67 134
H2HC 133 55 334.4/4,177×55 4.4 9

Total 4,745 4,177 334.4 334.4 669

Abbreviations: JMC, Jimma Medical Center; SGH, Shene Gibe Hospital; JHC, Jimma Health Center; H2HC, Higher 2 Health Center.
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3–5 years, 132 (19.7%) >11 years, and 36 (5.4%) <2 years. 
Median treatment duration was 3 years.

In sum, 174 (26%) had not disclosed their HIV status. 
A majority (643,96.1%) had good adherence to their med
ication. Most (456, 68.2%) of ARV therapy clients got 
drug refillson the scheduled date of appointment, whereas 
213 (31.8%) got their refills late on multiple occasions 
(Table 4).

Viral Load Suppression
Of the 669 study participants, 533 (79.7%) had achieved 
viral load suppression (≤1,000 copies/mL). However, 136 
(20.3%) had unsuppressed viral loads (>1,000 copies/mL) 
after ≥6 months’ ARV therapy.

Of the 136 ARV clients with unsuppressed viral load, 
36% were male and 64% female. Regarding regimen, 
41.2% were on 1e, 30% on 1c, 19.8% on 1f, and 8.8% 
on 1d. Unsuppressed viral load among patients with cur
rent WHO clinical stage 1 was 97%, h 22.8% had been on 
ARV therapy for 3–5 years, 50% for 6–10 years, and 
26.5% >11 years, 61.7% had baseline BMI >18.5 kg/m2, 
30.9% 16–18.5 kg/m2,and 7.4% <16 kg/m2(Table 5).

Predictors of Unsuppressed Viral Load
We ran a bivariate logistic regression analysis to determine 
candidate variables and clarify associations among inde
pendent variables and viral load–suppression status. Sex, 
age, marital status, disclosure of HIV status, education, 
ARV-therapy initiation, ARV-therapy regimen, baseline 
BMI, current WHO clinical stage, adherence to ARV- 
drug treatment, multiple late appointments in the last 
year, clinical failure in the year preceding viral load test
ing, immunological failure in the year preceding viral load 
testing, baseline CD4, baseline Hb, and TB infection after 
initiation of ARV therapy were identified as candidate 
variables (P<0.25) for subsequent analysis on multivariate 
logistic regression.

To discover the effects of the predictor variables on the 
viral load nonsuppression, multivariate logistic regression 
analysis was performed. ARV-therapy Initiation time, 
BMI, baseline CD4 count, adherence to ARV medication, 
and immunological failure had statistically significant 
associations with unsuppressed viral load after adjusting 
for other variables. Unsuppressed viral load was 91% less 
likely (AOR 0.09, 95% CI 0.01–0.83) among those on 
ARV therapy <2 years than those on therapy >3 years 
and 2.9 (95% CI 1.76–4.79) times as likely among those 

Table 2 Baseline sociodemographic characteristics of study par
ticipants on first-line ART (n=669)

Variables n %

Sex Female 456 68.2%

Male 213 31.8%

Age, years 15–24 65 9.7%

25–34 258 38.6%

35–44 250 37.4%

45 and above 96 14.3%

Residence Urban 560 93.7%

Rural 109 6.3%

Distance from HF 1–10 km 527 78.5%

11–20 km 27 4%

21–40 km 24 3.6%

41–100 km 58 8.7%

>100 km 35 5.2%

Marital status Married 389 58.1%

Single 105 15.7%

Divorced 117 17.5%

Widowed 58 8.7%

Religion Muslim 215 32.1%

Orthodox 371 55.5%

Protestant 83 12.4%

Education None 120 17.9%

Primary 295 44.1%

Secondary 204 30.5%

Diploma and above 50 7.4%

Occupation Government employee 85 12.7%

Private employee 94 14.1%

Housewife 171 25.6%

Daily laborer 114 17%

Merchant 36 5.4%

Student 25 3.7%

Unemployed 128 19.1%

Pregnancy status Pregnant 31 6.8%

Not pregnant 401 87.9%

Breast-feeding 24 5.3%
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who were moderately malnourished (BMI 16–18.5 kg/m2). 
Viral load nonsuppression were 4.4 (95% CI 1.56–12.64) 
times as likely n those who had severe malnutrition (BMI 
<16kg/m2) at baseline than those with BMI >18.5 kg/m2. 
Unsuppressed viral load was 2.76 (95% CI 1.45–5.29) 
times as likely among those with baseline CD4 ≤100 
cells/mm3 than those with <100 cells/mm3.TViral load 
nonsuppression was twice as likely (AOR 2.07, 95% CI 
CI 1.28–3.34) among those with baseline CD4 >100–250 
cells/mm3 than those with baseline CD4 >250 cells/mm3, 
3.2 (95% CI 1.29–7.89) times as likely among those with 
poor adherence to their medication than those with good 
adherence, and 4.26(95% CI 2.56, 7.09) times as likely 
among patients in those who had had immunological fail
ure in the last years than those with no immunological 
failure (Table 6).

Discussion
We found that 20.3% of patients on first-line ARV 
therapy had a viral load>1,000 copies/mL, indicating 
that they had not achieved viral suppression after ≥6 
months’ ARV therapy. Other studies have had 

comparable findings, eg, in Haiti (15%),5 Zimbabwe 
(18%),9 Cameroon (23.6%)22 and in Peru 24% (15%– 
24%).26 Also of note is when compared to the national 
target of HIV prevention and control, this figure is 
higher than that required to reach the 90-90-90 treat
ment targets. This is probably best explained by 
patients’ time on ARV therapy, lower baseline BMI 
measurement and CD4 count, poor adherence to medi
cation, and low immunological failure, which increased 
the odds of unsuppressed viral load.

Unsuppressed viral load was 91% loweramong 
those on ARV therapy >2 years than those on ARVs 
>years. This finding is comparable to the Haiti study, 
where those that had been on ARV therapy for 2–3 
years were all significantly less likely to achieve viral 
suppression.5 In contrast, similar studies conducted in 
South Africa, Kenya, and Cameroon, as duration of 
ARVtherapy increased, viral suppression 
decreased,5,8,22,29

The odds of unsuppressed viral load were higher CI 
among patients those with moderate malnutrition. 
Likewise, the odds of nonsuppression were higher among 

Table 3 Clinical characteristics of adult HIV-positive patients on first-line ART (n=669)

Description (n %

Baseline body-mass index >18.5 kg/m2 (no malnutrition) 544 81.3%

16–18.5 kg/m2 (moderate malnutrition) 106 15.8%

<16 kg/m2 (severe malnutrition) 19 2.8%

WHO clinical stage I 660 98.7%

II and above 9 1.3%

Clinical failure before VL test Yes (WHO stage III/IV) 50 7.5%

No (WHO stage I) 619 92.5%

Immunological failure before VL test Yes (CD4 <250 cells/mm3) 102 15.2%

No (CD4 >250 cells/mm3) 567 84.8%

STI after initiation of ART Yes 40 6%

No 629 94%

TB infection after initiation of ART Yes 35 5.2%

No 634 94.8%

Medically diagnosedincommunicable diseases: hypertension Yes 6 0.9%

No 663 99.1%
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those who had severe malnutrition at baseline than those 
with BMI >18.5 kg/m2. This finding is similar to a study 
done in Uganda, where unsuppressed viral load was higher 
among HIV-infected adults with BMI ≤16–18.5 kg/m2 at 
baseline than those with BMI >18.5 kg/m2.19 In another 
study done in Tanzania, HIV patients with lower baseline 
BMI when starting ARV therapy were at significantly 
higher risk of high viral load and early mortality than 
those with baseline BMI of 18.5–22.9 kg/m2.

Unsuppressed viral load was 2.7 times more likely 
among those with baseline CD4 ≤100 cells/mm3, and 
the odds of nonsuppression among those with baseline 
CD4 >100–250 cells/mm3 were twice that of those with 
baseline CD4 >250 cells/mm3. This finding was com
parable with studies done in Haiti, Swaziland, Vietnam, 
and Thailand, where HIV patients on ARV therapy 
with decreased baseline CD4 counts had higher odds 
of nonviral suppression than those with CD4 ≥500 
cells/mm3 or greater.13,18,22,24 In contrast, a study 

conducted in Brazil found no difference between 
patients with baseline CD4 counts 350–499 and ≥500 
cells/mm3.30

The odds of unsuppressed viral load among those 
with poor adherence to their medication were 3.2 time
sthat of those with good adherence. This is supported by 
other studies in similar settings, where poor adherence 
to ARV medication and missed doses on a daily basis 
were more likely to result in non-viral suppression than 
good adherence.9,13,14,23,25,27,28 Nonadherence is asso
ciated with non-viral suppression, and adherence to 
treatment is essential in ensuring viral suppression 

among patients on ARV therapy.
The odds of unsuppressed viral load were higher in 

those who had had immunological failure in the last 
year than those who had not. This is comparable to 
other findings in the literature, where immunological 
failure in HIV patients with CD4 count <100 cells/mm3 

Table 4 Treatment characteristics of adult HIV-positive patients on first-line ART (n=669)

Description n %

Disclosure of HIV status Yes 495 74%

No 174 26%

Time on ART <2 years 36 5.4%

3–5 years 145 21.7%

6–10 years 359 53.2

>11 years 132 19.7%

ART regimen 1c (Azt–3TC–Nvp) 171 25.6%

1d (Azt–3TC–Efv) 58 8.7%

1e (TDF–3TC–Nvp) 358 53.5%

1f (TDF–3TC–Nvp) 82 12.2%

Side effects (drug toxicity) No 669 100%

Yes 0

Adherence to ARV-drug treatment Good 643 96.1%

Poor 26 3.9%

Multiple late appointments in the last year Yes 213 31.8%

No 456 68.2%
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Table 5 viral load suppression among HIV patients on first-line ART(n=669)

n Viral load test result

Did not achieve viral suppression 
(>1,000 copies/mL) (n=136)

Achieved viral suppression 
(≤1,000 copies/mL)

Age, years 15–24 65 19(14%) 46

25–34 258 51(37.5%) 207

35–44 250 51(37.5%) 199

45 and above 96 15(11%) 81

Sex Male 213 49(36%) 164

Female 456 87(64%) 369

Residentce Urban 560 115(84.6%) 445

Rural 109 21(15.4%) 88

Distance from HF 1–10 km 525 108(79.4%) 417

11–40 km 51 8(5.8%) 43

41–100 km 58 11(8%) 47

>100 km 35 9(6.6%) 26

Marital status Married 389 78(57.3%) 311

Single 105 27(19.8%) 78

Divorced 117 19(14%) 98

Widowed 58 12(8.8%) 46

Religion Muslim 215 43(31.6%) 172

Orthodox 371 72(53%) 299

Protestant 83 21(15.4%) 62

Education None 120 20(14.7%) 100

Primary 295 68(50%) 227

Secondary 204 43(31.6%) 161

Diploma and above 50 5(3.7%) 45

Occupation Government 

employee

85 18(13.2%) 67

Private employee 110 22(16%) 88

Housewife 171 35(25.7%) 136

Daily labourer 114 22(16%) 92

Merchant 36 5(3.7%) 31

Student 25 9(6.6%) 16

Unemployed 128 25(18.3%) 103

Disclosure of HIV status Yes 495 107(78.7%) 388

No 174 29(21.3%) 145

(Continued)
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Table 5 (Continued). 

n Viral load test result

Did not achieve viral suppression 
(>1,000 copies/mL) (n=136)

Achieved viral suppression 
(≤1,000 copies/mL)

Time on ART <2 years 36 1(0.7%) 35

3–5 years 145 31(22.8%) 114

6–10 years 356 68(50%) 288

>11 years 132 36(26.5%) 96

ART regimen 1c (Azt–3TC–Nvp) 171 41(30%) 130

1d (Azt–3TC–Efv) 58 12(8.8%) 46

1e (TDF–3TC–Nvp) 358 56(41.2%) 302

1f (TDF–3TC–Nvp) 82 27(19.8%) 55

Side effects (drug toxicity) No 669 136(100%) 533

Yes 0 0 0

Baseline body-mass index >18.5 kg/m2 (no 
malnutrition)

544 84(61.7%) 460

16–18.5 kg/m2 

(moderate 

malnutrition)

106 42(30.8%) 64

<16 kg/m2 (severe 

malnutrition)

19 10(7.3%) 9

WHO clinical stage I 660 132(97%) 528

II and above 9 4(3%) 5

Adherence to ARV-drug 
treatment

Good 643 120(88.2%) 523

Poor 26 16(11.8%) 10

Multiple late appointments in 
the last year

Yes 213 59(43.4%) 154

No 456 77(56.6%) 379

Clinical failure before VL test 
in the last year

No, WHO stage I 619 112(82.4%) 507

Yes, WHO stage III or 
IV

50 24(17.6%) 26

Immunological failure before 
VL test in the last year

No (CD4 >250 cells/ 
mm3)

567 87(63.9%) 480

Yes (CD4 <250 cells/ 

mm3)

102 49(36.1%) 53

Pregnancy status Pregnant 31 0 31

Not pregnant 387 86(63.2%) 305

Breast-feeding 24 1(0.7%) 23

(Continued)
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were more likely to have nonviral suppression than 
those with >250 cells/mm3.5,29,30

The results of this study are consistent with others 
in the literature and can help health-care workers in 
public HFs to identify factors that can affect viral 
suppression among patients on first-line ARV therapy 
and support the expansion of improved viral load– 
monitoring interventions. Targeted efforts aimed at 
improving treatment response through distinguishing 
patients at risk of virological failure will allow early 
adherence interventions and help shifts to second- or 
third-line therapy. These findings are also important for 
policy-making and reviewing guidelines of HIV man
agement that could avert possible virological failure.

Limitations
This study is not without limitations. First, we reviewed 
records of patients with viral load test results, which may 
have resulted in underestimation of the actual proportion 
of patients on ARV therapy with unsuppressed viral loads. 
In addition, such adherence as on-time drug pickups, pill 
counts, and other factors that could affect adherence, such 

as alcohol and khat consumption, mental health status, and 
psychosocial factors, (depression and stigma) were not 
included in the medical records.

Conclusion
We found that there was low viral suppression (79.7%) 
compared to the UNAIDS target of 90%. The key indepen
dent factors for viral nonsuppression were duration on ARV 
therapy (<2 years), low BMI,low baseline CD4 count, poor 
adherence to ARV medication, and immunological failure. 
These results reinforce the need to develop strategies in 
regard to these predictors to maximize adherence, improve 
nutritional assessment and clinical management of patients 
with high viral load, and, more commitment to sustaining 
treatment outcomes, and closer follow-up of focused inter
ventions for patients on ARVtreatment who are at higher risk 
of unsuppressed viral loads.

Abbreviations
Hb, hemoglobin; ART, ARV therapy.

Table 5 (Continued). 

n Viral load test result

Did not achieve viral suppression 
(>1,000 copies/mL) (n=136)

Achieved viral suppression 
(≤1,000 copies/mL)

Baseline CD4 CD4 >250 cells/mm3 439 62(45.6%) 377

CD4 >100–250 cells/ 

mm3

165 49(36%) 116

CD4 ≤100 cells//mm3 65 25(18.3%) 40

Base line Hb >10 g/dL 525 90(66.2%) 435

≤10 g/dL 144 46(33.8%) 98

STI after initiation of ART Yes 40 10(7.3%) 30

No 629 126(92.7%) 503

TB infection after initiation of 
ART

Yes 35 11(8%) 24

No 634 125(92%) 509

Medically diagnosed incommunicable diseases

Hypertension Yes 6 0 6

No 663 136(100%) 527

Total viral load test result 669 136(20.3%) 533(79.7%)
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Table 6 Predictors of unsuppressed viral load among adult ART users

Viral load test result COR (95% CI) P AOR (95% CI) P

Unsuppressed 
VL (>1,000 
copies/mL)

Suppressed VL 
(≤1,000 copies/ 
mL)

Age, years 15–24 19 46 2.23(1.04–4.81) 0.04

25–34 51 207 1.33(0.71–2.49) 0.38

35–44 51 199 1.38(0.74–2.60) 0.31

45 and above 15 81 1

Sex Male 49 164 0.79(0.53–1.17) 0.24

Female 87 369 1

Marital status Married 78 311 1

Single 27 78 1.38(0.84–2.28) 0.20

Divorced 19 98 0.77(0.45–1.34) 0.35

Widowed 12 46 1.04(0.52–2.05) 0.91

Education None 20 100 1.80(0.64–5.10) 0.27

Primary 68 227 2.70(1.03–7.10) 0.04

Secondary 43 161 2.40(0.89–6.43) 0.08

Diploma and above 5 45 1

Disclosure of HIV status Yes 107 388 0.73(0.46–1.14) 0.16 0.6(0.35–1.03) 0.06

No 29 145 1 1

Time on ART <2 years 1 35 0.08(0.01–0.58) 0.013 0.09(0.01–0.83) 0.03

3–5 years 31 114 0.73(0.42–1.26) 0.25 0.08(0.47–1.65) 0.69

6–10 years 68 288 0.63(0.36–1.00) 0.05 0.62(036–1.05) 0.77

>11 years 36 96 1 1

ART regimen 1c (Azt–3TC Nvp) 41 130 1

1d (Azt–3TC–Efv) 12 46 0.82(0.40–1.71) 0.60

1e (TDF–3TC–Nvp) 56 302 0.58(0.37–0.92) 0.02

1f (TDF–3TC–Nvp) 27 55 1.55(0.87–2.77) 0.13

Baseline body-mass 
index

>18.5 kg/m2 (no 

malnutrition)

84 460 1 1

16–18.5 kg/m2 

oderate (moderate 

malnutrition)

42 64 3.59(2.28–5.65) 0.001 2.89(1.76–4.79) 0.01

<16 kg/m2 (severe 

malnutrition)

10 9 6.08(2.40–15.42) 0.001 4.44(1.56–12.64) 0.01

WHO clinical staging I 132 528 0.31(0.08–1.18) 0.09 0.22(0.04–1.14) 0.07

II and above 4 5 1 1

Adherence to ARV-drug 
treatment

Good 120 523 1

Poor 16 10 6.97(3.08–15.7) 0.001 3.19(1.29–7.89) 0.02

(Continued)
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