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Abstract 

Background: Since the scale-up of routine viral load (VL) testing started in 2016, there is limited evidence on VL sup-
pression rates under programmatic settings and groups at risk of non-suppression. We conducted a study to estimate 
VL non-suppression (> 1000 copies/ml) and its risk factors using "routine" and "repeat after enhanced adherence 
counselling (EAC)" VL results.

Methods: We conducted an analytic cross-sectional study using secondary VL testing data collected between 2014 
and 2018 from a centrally located laboratory. We analysed data from routine tests and repeat tests after an individual 
received EAC. Our outcome was viral load non-suppression. Bivariable and multivariable logistic regression was per-
formed to identify factors associated with having VL non-suppression for routine and repeat VL.

Results: We analysed 103,609 VL test results (101,725 routine and 1884 repeat test results) collected from the 
country’s ten provinces. Of the 101,725 routine and 1884 repeat VL tests, 13.8% and 52.9% were non-suppressed, 
respectively. Only one in seven (1:7) of the non-suppressed routine VL tests had a repeat test after EAC. For routine VL 
tests; males (vs females, adjusted odds ratio (aOR) = 1.19, [95% CI 1.14–1.24]) and adolescents (10–19 years) (vs adults 
(25–49 years), aOR = 3.11, [95% CI 2.9–3.31]) were more at risk of VL non-suppression. The patients who received 
care at the secondary level (vs primary, aOR = 1.21, [95% CI 1.17–1.26]) and tertiary level (vs primary, aOR = 1.63, 
[95% CI 1.44–1.85]) had a higher risk of VL non-suppression compared to the primary level. Those that started ART in 
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Introduction
The World Health Organisation (WHO) in 2013 recom-
mended routine viral load (VL) monitoring as the pre-
ferred approach [1]. Previously, patient monitoring relied 
on clinical and immunological criteria followed by tar-
geted VL testing. This approach has a low sensitivity and 
low predictive value in identifying patients with virologi-
cal failure [2]. In the ESA (Eastern and Southern Africa) 
region by the end of 2019, progress towards the 90-90-90 
targets among all people living with HIV (PLHIV) was 
86%, 72% and 65%, respectively [3]. Access to VL testing 
in ESA remains a challenge [3]. Some barriers to access-
ing VL testing include the inability to identify eligible 
clients, sample collection challenges, inefficient transpor-
tation systems to and from the laboratory, lack of capac-
ity by VL testing laboratories (lack of staff, equipment, 
information systems and quality assurance) and failure by 
health care workers to use the results for decision making 
and clinical management of patients [4].

Factors associated with non-viral suppression in sub-
Saharan Africa among patients on antiretroviral therapy 
(ART) with access to routine VL testing include being 
a child, adolescent, male, first-line ART, advanced HIV 
disease, prior ART exposure, longer duration on ART, 
among others [5–8]. In a meta-analysis, with mainly 
African studies, almost half of patients with an initially 
elevated VL re-suppressed following enhanced adherence 
counselling (EAC) [9]. Re-suppression was higher among 
those with enhanced adherence support and lower in 
children and adolescents. Of those on first-line ART with 
confirmed virological failure, about half (53.4%) were 
switched to a different regimen [9]. These gaps highlight 
the importance of conducting VL cascade analyses in low 
and middle-income countries, enabling them to address 
gaps with targeted measures.

In Zimbabwe, Treat All, i.e. ART regardless of 
the patient’s clinical or immunological criteria, was 
implemented since 2016 [10]. The country started 
to scale-up routine VL testing in 2016 as 2015 WHO 
Treat All guidelines were adopted [1]. The VL guide-
lines recommended "routine VL" to be collected at six 

and 12  months after ART initiation and then every 
12  months [11]. Patients with a VL above 1000  cop-
ies/ml are referred for EAC sessions for three months 
(12  weeks). These sessions aim at identifying and 
addressing problems causing the high VL. A "repeat 
VL" test is conducted after 12  weeks of EAC sessions. 
However, if the patient still has adherence issues, the 
EAC sessions are extended further for a month before 
the repeat VL test. If the repeat VL result remains 
above 1000 copies/ml and adherence proven to be sat-
isfactory during the EACs, the patient is referred to be 
switched to a second-line regimen. If the repeat VL is 
below 1000  copies/ml, the patient continues with the 
first-line treatment regimen [12].

Zimbabwe is among the seven countries in ESA that 
have met the UNAIDS 90-90-90 targets [3]. According to 
UNAIDS, at the end of 2019, among all PLHIV, 90% were 
aware of their HIV status, 85% were on ART, and 77% had 
virological suppression [3]. These findings have also been 
confirmed by the recent Zimbabwe Population-Based 
HIV Impact Assessment (ZIMPHIA) 2020 [13]. Despite 
the good overall performance towards the 3rd 90; the 
following challenges across the VL cascade were identi-
fied: limited access to VL testing, long turnaround times, 
patients with high VL not completing EAC sessions, a 
high proportion of patients not re-suppressing after EAC 
and or not being switched to second-line ART after viro-
logical failure was confirmed [14–19]. The few studies 
that have been conducted focused on specific regions, 
subpopulations, tertiary institutions, donor-funded non-
governmental organisations/districts or used electronic 
databases only available at selected sites [14–20].

Furthermore, previous studies used health facility data 
from patient medical records. Considering the challenges 
associated with the processes of returning VL results 
from testing laboratories back to the requesting health 
facilities for utilisation in patient management, the use of 
laboratory data might give a better picture of VL testing 
outcomes. We, therefore, conducted a study using labo-
ratory data from a centralised VL testing laboratory that 
receives samples from across the country to estimate VL 

2014–2015 (vs < 2010, aOR = 0.83, [95% CI 0.79–0.88]) and from 2016 onwards (vs < 2010, aOR = 0.84, [95% CI 0.79–
0.89]) had a lower risk of VL non-suppression. For repeat VL tests; young adults (20–24 years) (vs adults (25–49 years), 
(aOR) = 3.48, [95% CI 2.16 -5.83]), adolescents (10–19 years) (vs adults (25–49 years), aOR = 2.76, [95% CI 2.11–3.72]) 
and children (0–9 years) (vs adults (25–49 years), aOR = 1.51, [95% CI 1.03–2.22]) were at risk of VL non-suppression.

Conclusion: Close to 90% suppression in routine VL shows that Zimbabwe is on track to reach the third UNAIDS tar-
get. Strategies to improve the identification of clients with high routine VL results for repeating testing after EAC and 
ART adherence in subpopulations (men, adolescents and young adolescents) at risk of viral non-suppression should 
be prioritised.
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suppression for routine and repeat VL tests, done after 
EAC, and identified risk factors for non-suppression.

Methods
Study design
An analytic cross-sectional study was conducted using 
routinely collected secondary VL testing laboratory data 
between 2014 and 2018.

Study setting
The private sector and non-governmental organisations, 
which included Médecins Sans Frontiers’, pioneered VL 
testing in Zimbabwe around 2012 [15]. VL testing tar-
geted those with immunological and/or clinical treat-
ment failure. To achieve the third UNAIDS target, a Viral 
Load National Scale-up Plan (2015–2018) was developed 
[21]. This paved the way for the scale-up of routine VL 
testing in the public sector. The plan aimed at reaching 
90% coverage by 2018. However, by the end of 2018, VL 
testing coverage among patients on ART was 60%, and 
this varied significantly across different subpopulations 
and provinces [22]. As part of the VL testing scale-up, 
testing laboratories were to be established in the coun-
try’s ten provinces. In 2020, six provinces (Bulawayo, 
Harare, Mashonaland West, Masvingo, Midlands and 
Mutare) had VL testing laboratories. Each of the VL test-
ing laboratories has its own laboratory information man-
agement system (LIMS) specific to the management of 
VL data.

During the collection of blood samples for VL test-
ing at health facility level, the clinician complete a VL 
request form. The VL request form collects demographic, 
health facility, clinical and EAC sessions information. It 
also collects the patient mobile number and consent to 
receive a mobile text message reminder when the results 
are ready. The VL request form accompanies the speci-
men to the laboratory for VL testing. After testing, the 
laboratory enters the information on the VL request form 
together with VL result in the LIMS. The results are com-
municated back to the facility via three main methods i.e. 
email, frontline mobile system and paper print outs.

Study participants and sampling strategy
At the preliminary stage of the study, we managed to 
get VL testing data from five of the six provinces. After 
assessing the quality of data, we purposively selected Bea-
trice Road Infectious Disease Hospital (BRIDH) because 
it receives samples from the country’s ten provinces and 
its LIMS had more programmatic and clinically relevant 
variables with higher completeness. We could not merge 
the data from the other VL testing laboratories due to dif-
ferent LIMS used which led to different data formats and 
variables. The study participants were PLHIV on ART, 

who had a VL test done in Zimbabwe between 2014 and 
2018. All VL results produced by BRIDH between 2014 
and 2018 were included in the study. We only included 
VL tests that were either "routine" or "repeat after EAC". 
We excluded results from targeted VL, which were done 
in patients with presumed immunological or clinical 
failure.

Data sources and study variables
The data were obtained from the LIMS databases at 
BRIDH. The data were extracted in MS-Excel format 
and imported into the statistical software for cleaning 
before analysis. The following exposure variables were 
extracted from the LIMS database: age, sex, pregnancy 
status, breastfeeding status, ART start date, ART regi-
men, level of care, the reason for VL test, attendance of 
EAC sessions, time on ART for VL testing, VL test results 
and consent to receive mobile message notification when 
results are ready. The time on ART for VL testing was 
calculated as the time between the date of ART initiation 
and the date of the VL testing specimen collection. The 
age variable was categorised into the following ages in 
years; children (0–9), adolescents (10–19), young adults 
(20–24), adults (25–49) and adults 50  years and above 
(≥ 50 years). The outcome of our study was VL suppres-
sion. A suppressed VL was defined as a VL result of fewer 
than 1000  copies/ml, and non-suppression was defined 
by a VL greater than or equal to 1000 copies/ml.

Data analysis
The data were analysed using the R statistical software 
version 3.6.1 [23]. The analysis was performed separately 
for two groups, for routine VL testing and repeat VL test-
ing. We summarised the frequencies and proportions for 
exposure variables. We performed a trend analysis of VL 
non-suppression over time on ART by age groups and 
assessed the significancy of the trends using a general-
ised additive model (GAM). The association of exposure 
variables with having a non-suppressed VL was assessed 
using Pearson’s chi-squared test. Bivariable and multi-
variable logistic regression was performed to identify 
factors associated with having a non-suppressed VL in 
each of the two groups. For the multivariable regression, 
we employed a hierarchical approach. We included in the 
multivariable model all variables associated with p-value 
< 0.1 in the univariate analyses. A stepwise backward 
elimination was used, and all variables having a p-value 
< 0.05 were retained in the final model.

Results
Study participants
We analysed 103,609 VL test results (101,725 routine 
and 1884 repeat after EAC VL test results) conducted 
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between 2014 and 2018 (Fig. 1). The VL test results were 
from samples collected from the country’s ten provinces. 
Harare Province, in which the BRIDH VL testing labora-
tory is based, had the highest number of tests conducted 
(40.3%), followed by neighbouring Mashonaland East 
(31%) and Masvingo (11.7%).

Estimation of overall viral load suppression
Routine VL and repeat VL after EAC results were 
non-suppressed in 13.8% (14,020/101725) and 52.9% 
(996/1884) of the study participants, respectively 
(Table  1). From the 14,020 non-suppressed routine VL 
tests, an estimated 1884 had repeat VL tests and this 

translate to about one in seven (1:7) of the non-sup-
pressed routine VL tests having a repeat test.

Routine viral load test results
Patients’ characteristics of routine viral load test results
The total number of routine VL tests included in the 
analysis was 101  725. The majority were females (61%). 
The median age in years of the patients was 41 (IQR: 
33–48). The majority were adults (25–49  years) (64.3%) 
followed by 21.2% adults 50 years and above, 5.0% ado-
lescents (10–19  years), 3.4% young adults (20–24  years) 
and 2.5% children (0–9 years). Patients initiated ART in 
different periods, with 28.4% starting in 2010 or earlier, 
33.7% between 2011 and 2013, 24.5% between 2014 and 

Fig. 1 Routine and repeat after enhanced adherence counselling study participants
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2015 and 13.1% in 2016 or later. Most of the patients 
were on a tenofovir-based non-nucleoside reverse tran-
scriptase inhibitor (TDF based NNRTI) regimen (93%). 
There were 2.6% confirmed breastfeeding women and 
4.5% confirmed pregnant women. Most of the patients 
received care at the primary level (64.5%) and least at the 
tertiary level (1.6%) (Table 2).

Viral load non‑suppression over time for routine VL test 
results
Trend analysis for VL non-suppression by age group 
was assessed for about 120  months (Fig.  2). In children 
(0–9  years), routine VL non-suppression decreased 
overtime on ART and the trend was significant 
(p-value-0.001). In adolescents (10–19 years) and young 

Table 1 Viral load suppression for routine and repeat viral load tests done between 2014 and 2018

Variable Category Total Suppression Non-suppression

n % n %

Reason for test Routine viral load test 101,725 87,705 86.2 14,020 13.8

Repeat after enhanced adherence 
counselling viral load test

1884 888 47.1 996 52.9

Table 2 Characteristics of patients who had routine viral load tests done between 2014 and 2018

IQR interquartile range, TDF tenofovir, NNRTI non-nucleoside reverse transcriptase inhibitor, NRTI nucleoside reverse transcriptase inhibitor, PI protease inhibitor, VL 
viral load
* Unconfirmed includes males and females of all ages

Variable Category N = (101,725) Percentage (%)

Sex Female 62,040 61.0

Male 36,915 36.3

Missing 2770 2.7

Median age IQR (Q1:Q3) 41(33–48)

Age Children (0–9 years) 2544 2.5

Adolescents (10–19 years) 5048 5.0

Young adults (20–24 years) 3434 3.4

Adults (25–49 years) 65,449 64.3

Adults (≥ 50 years) 21,545 21.2

Missing 3705 3.6

Year of ART initiation  < 2010 29,181 28.7

2011–2013 34,251 33.7

2014–2015 24,947 24.5

 > 2016 13,346 13.1

ART regimen TDF based NNRTI 94,625 93.0

non-based TDF NNRTI 6759 6.6

PI Based 305 0.3

Other 36  < 0.1

Pregnant Confirmed 2695 2.6

Unconfirmed* 99,030 97.4

Breastfeeding Confirmed 4579 4.5

Unconfirmed* 97,146 95.5

Consent to receive VL results notification via mobile 
text message reminder

Yes 76,550 75.3

No 19,297 19.0

Missing 5878 5.8

Level of care Primary 65,564 64.5

Secondary 34,371 33.8

Tertiary 1657 1.6

Missing 133 0.1
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adults (20–24  years), VL non-suppression increased 
with time on ART and both the trend were significant 
i.e. (p-value- 0.007) and (p-value < 0.001) respectively. In 
adults (25–49  years) and the adults 50  years and above 
VL, non-suppression was approximately constant over 
time on ART with p-value—0.010) and (p-value—0.442) 
respectively. However, the clinically not meaningful 
change for adults was found to be significant.

Association of exposure variables and viral load 
non‑suppression for routine VL tests
In the bivariate analysis, we found a statistically signifi-
cant association between all exposure variables and VL 
non-suppression (p < 0.05). Males had a higher VL non-
suppression (15.3%) than females (12.9%). VL non-sup-
pression was the highest in adolescents (10–19  years) 
(32.8%), followed by children (0–9 years) (26.9%), young 
adults (20–24  years) (24.3%) and adults 50  years and 
above (9.8%). According to the year of ART initiation, 
there were statistically significant but small differences 
for VL non-suppression ranging from 13.0 to 14.2%. 
VL non-suppression was 12.4% and 10.9%, respectively, 
among confirmed breastfeeding and pregnant women. 
Patients who had a VL test result at the tertiary level had 
the highest VL non-suppression (20.2%), patients at the 
primary level had the lowest (12.7%) (Table 3).

Risk factors for non‑suppression for routine viral load tests
After adjusting for potential confounders, sex, preg-
nancy, age, year of ART initiation, the level of care and 
consent to receive a text message was associated with VL 
non-suppression. Males (vs females, adjusted odds ratio 
(aOR) = 1.19, [95% CI 1.14 −1.24]) were at an increased 
risk of VL non-suppression. Adolescents (10–19  years) 
(vs adults (25–49 years), aOR = 3.11, [95% CI 2.91- 3.31]) 
were considerably more at risk of VL non-suppression, 
followed by children (0–9 years) (vs adults (25–49 years), 
aOR = 2.40, [95% CI 2.19–2.62]) and young adults 
(20–24  years) (vs adults (25–49  years), aOR = 2.26, 
[95% CI 2.08–2.46]. Adults 50  years above (vs adults 
(25–49  years), aOR = 0.68, [95% CI 0.68–0.72]) had the 
least risk of VL non-suppression. Those who started 
ART later, had a significantly lower risk of VL non-sup-
pression. While the difference was small in 2011–2013 
(vs < 2010, aOR = 0.94, [0.90–0.99]), it was more substan-
tial in 2014–2015 (vs < 2010, aOR = 0.83, [0.79–0.88]) and 
from 2016 onwards (vs < 2010, aOR = 0.84, [0.79–0.89]). 
Pregnant women (vs women without pregnancy data, 
aOR = 0.79, [95% CI 0.70- 0.90]) had a 20% lower risk of 
non-suppression than women without confirmed preg-
nancy. The risk of VL non-suppression increased with the 
level of care. The patients who received care at the sec-
ondary level (vs primary, aOR = 1.21, [95% CI 1.17–1.26]) 

Fig. 2 Routine viral load non-suppression over time on ART by age groups between 2014 and 2018



Page 7 of 13Mhlanga et al. AIDS Research and Therapy           (2022) 19:34  

and tertiary level (vs primary, aOR = 1.63, [95% CI 1.44–
1.85]) had a higher risk of VL non-suppression compared 
to the primary level (Table 4).

Repeat viral load test results after enhanced adherence 
counselling
We analysed 1884 repeat VL tests after EAC sessions. 
More females (60.6%) than males had a repeat VL. The 
median age in years was 37 (IQR: 23–46). There were 
54.8% adults (24–49  years), 17.2% adults 50  years and 
above, 14.3% adolescents (10–19  years), 6.4% children 
(0–9  years) and 5% young adults (20–24  years). Most 
of the patients were on a TDF-based NNRTI regimen 
(81.7%). There were 4.2% breastfeeding women and 1.3% 
pregnant women. The percentage of patients who con-
sented to receive a mobile text message reminder when 
results were available was 70.3%. Most of the patients 
accessed care at the primary level (68.8%) and least at the 
tertiary level (0.8%). Information on whether EAC ses-
sions were performed on patients with repeat VL tests 
was missing in 57.4%. Among those with data, 9.9% had 

at least one EAC session. Furthermore, among those who 
had EAC sessions performed less than half (48.1%) had 
three sessions (Additional file 1: Table S1).

On bivariate analysis, sex, age, pregnancy and consent 
to receive a mobile text message reminder were signifi-
cantly associated with VL non-suppression (p < 0.05). 
VL non-suppression (57.4%) was higher in males than 
in females (50.5%). VL non-suppression was the high-
est (76.6%) in young adults (20–24  years), followed by 
adolescents (10–19  years) (72.6%), children (0–9  years) 
(59.2%), adults (25–49  years) (48.5%) and the lowest in 
the adults 50 years and above (39.5%). VL non-suppres-
sion in women with confirmed pregnancy was 32%. The 
patients who did not consent to receive a mobile text 
message reminder had a higher rate of VL non-suppres-
sion (59.7%) than those who agreed (Additional file S2: 
Table S2).

After adjusting for potential confounders, age was 
associated with VL non-suppression. Young adults 
(20-24  years) (vs adults (25–49  years), adjusted odds 
ratio (aOR) = 3.48, [95% CI 2.16 -5.83]), adolescents 

Table 3 Association between exposure variables and viral load non-suppression for routine tests done between 2014 and 2018

 The bold is to emphasis statistically significant p-values
* Unconfirmed includes males and females of all ages
** Chi-square

Variable Category Suppression Non-suppression p-value**

N % N %

Sex Female 54,048 87.1 7992 12.9  < 0.001
Male 31,255 84.7 5660 15.3

Missing 2402 86.7 368 13.3

Age Children (0–9 years) 1860 73.1 684 26.9  < 0.001
Adolescents (10–19 years) 3393 67.2 1655 32.8

Young adults (20–24 years) 2601 75.7 833 24.3

Adults (25–49 years) 57,160 87.3 8289 12.7

Adults (≥ 50 years) 19,467 90.4 2078 9.8

Year of ART initiation  < 2010 25,023 85.8 4158 14.2  < 0.001
2011–2013 29,383 85.8 4868 14.2

2014–2015 21,693 87.0 3254 13.0

 > 2016 11,606 87.0 1740 13.0

Breastfeeding Confirmed 4010 87.6 569 12.4 0.006
Unconfirmed* 83,695 86.2 13,451 13.8

Pregnant Confirmed 2402 89.1 292 10.9  < 0.001
Unconfirmed* 85,303 86.1 13,727 13.9

Consent to receive VL results notification via 
mobile text message reminder

Yes 66,394 86.7 10,156 13.3  < 0.001
No 16,322 84.6 2975 15.4

Missing 4989 84.9 889 15.1

Level of care Primary 57,244 87.3 8320 12.7  < 0.001
Secondary 29,024 84.4 5347 15.6

Tertiary 1322 79.8 335 20.2

Missing 115 86.5 18 13.5
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(10–19  years (vs adults (25–49  years), aOR = 2.76, [95% 
CI 2.11- 3.72]) and children (0–9  years) (vs adults (25–
49  years), aOR = 1.51, [1.03–2.22]) were at higher risk 
of VL non-suppression. Of the different age groups, 
the adults 50  years and above (vs adults (25–49  years), 
aOR = 0.68, [0.53–0.88]) had the lowest risk of VL non-
suppression. Pregnant women (vs women without preg-
nancy data and men, aOR = 0.44, [95% CI 0.18- 1.00]) 
were at a lower risk of VL non-suppression (Additional 
file 3: Table S3).

Discussion
VL non- suppression was 13.8% for routine VL testing 
and 52.9% for repeat VL testing after EAC. About one in 
seven (1:7) of the non-suppressed routine VL tests had a 
repeat test. For routine VL tests, males, adolescents, chil-
dren, young adults, patients who received care at the sec-
ondary and tertiary level of care were at a higher risk of 
VL non-suppression. Patients who were initiated on ART 
after 2014 and women with a confirmed pregnancy were 
at low risk of VL non-suppression. For repeat VL tests, 
children, adolescents, and young adults had an increased 
risk of VL non-suppression.

We found routine VL non-suppression of 13.8% 
(86.2% VL suppression) among patients on ART under 
programmatic conditions. Our study period preceded 
the most recent population-based HIV impact assess-
ment survey (November 2019 and March 2020) which 
reported VL suppression among patient on ART of 90.3% 
[13]. The prior population-based HIV impact assess-
ment survey had shown VL suppression among patients 
on ART of 85.3% [24]. If the progress is maintained the 
country should be on track towards the achievement of 
the UNAIDS 95–95-95 targets by 2030. The good per-
formance can be attributed to the efforts towards the 
implementation of the VL Scale-up Plan (2015–2018). 
The scale-up plan is a multi-sectoral plan that supported 
decentralised VL testing, increased testing modalities, 
trained healthcare workers in the collection and utilisa-
tion of VL test results [21]. However, the access to VL 
testing remains low. By the end of 2018, VL testing cover-
age was approximately 60% and varied across provinces 
between 20 and 60% [25]. Furthermore, VL testing cov-
erage also varied within the subpopulations, with lower 
testing among males, children and adolescents [22]. The 
VL Scale-up Plan experienced funding gaps that have 

Table 4 Bivariate and multivariate logistic regression for routine viral load tests done between 2014 and 2018

 The bold is to emphasis statistically significant p-values
* Unconfirmed includes males and females of all ages

Variables Categories OR p-value (95% CI) aOR p-value (95% CI)

Sex Female 1  < 0.001  < 0.001
Male 1.22 (1.18–1.27) 1.19 (1.14–1.24)

Missing 1.04 (0.90–1.16) 1.01 (0.90–1.14)

Age Adults 1  < 0.001  < 0.001
Children (0–9 years) 2.54 (2.31–2.77) 2.40 (2.19–2.62)

Adolescents (10–19 years) 3.36 (3.16–3.58) 3.11 (2.91–3.31)

Young adults (20–24 years) 2.21 (2.03–2.39) 2.26 (2.08–2.46)

Adults (≥ 50 years) 0.74 (0.70–0.77) 0.68 (0.64–0.72)

Year of ART initiation  < 2010 1  < 0.001  < 0.001
2011–2013 1.00 (0.95–1.04) 0.94 (0.90–0.99)

2014–2015 0.90 (0.86–0.95) 0.83 (0.79–0.88)

 > 2016 0.90 (0.85–0.96) 0.84 (0.79–0.89)

Pregnant Unconfirmed* 1  < 0.001 0.003
Confirmed 0.76 (0.67–0.86) 0.79 (0.70–0.90)

Consent to receive VL results notification 
via mobile text message reminder

No 1  < 0.001  < 0.001
Yes 0.84 (0.80–0.88) 0.90 (0.86–0.95)

Missing 0.98 (0.90–1.06) 0.98 (0.90–1.06)

Breastfeeding Unconfirmed* 1 0.006
Confirmed 0.88 (0.81–0.96)

Level of care Primary 1  < 0.001  < 0.001
Secondary 1.27 (1.22–1.31) 1.21 (1.17–1.26)

Tertiary 1.74 (1.54–1.96) 1.63 (1.44–1.85)

Missing 1.08 (0.63–1.72) 0.96 (0.56–1.56)
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been made worse by the prevailing economic and politi-
cal challenges the country has been facing [26–28].

Repeat VL non-suppression was 52.9%. This finding is 
within the range shown by other studies from Zimbabwe 
and other low resource settings [14, 15, 29, 30]. The VL 
non-suppression after the EAC sessions is possibly due 
to the development of HIV drug resistance. However, it 
is difficult to determine with certainty whether this was 
due to drug resistance without performing drug resist-
ance testing. Drug resistance testing remains a challenge 
in most low resource settings, including Zimbabwe [9]. 
Another study done in Zimbabwe showed a much higher 
VL non-suppression (83%) among patients with repeat 
VL testing after targeted VL testing [15]. A higher pro-
portion of non-suppression after targeted testing is to be 
expected as these patients present with presumed treat-
ment failure based on clinical or immunological criteria.

Our study showed that most patients with high routine 
VL tests did not get a repeat VL test, with only one in 
seven (1:7) of patients non-suppressed routine VL tests 
having a repeat test. Cohort studies in Zimbabwe have 
also shown that patients with high VL were not getting 
repeat VL testing. [14–16, 31]. Patients might not be get-
ting repeat VL testing since the filing system for patient 
medical records is manual and often not well organ-
ised. When the VL results are received from the labora-
tory, healthcare workers do not timeously enter them 
into patient medical records. VL test results may be lost. 
There are also laboratory-level challenges that result in a 
long turnaround time [14, 16]. Point-of-care technology 
and decentralisation of VL testing are the way forward.

Males were found to be more at risk of VL non-sup-
pression than females. Studies have consistently shown 
that men are at risk of VL non-suppression [14, 15, 32]. 
Men might be at risk of VL non-suppression due to poor 
adherence and later drug resistance caused by their poor 
health-seeking behaviour leading to non-attendance of 
clinic appointments to collect medication, work-related 
commitments, and alcohol use [33–36]. Other health sys-
tem issues that can contribute to poor adherence to ART 
among men include inflexible opening hours of clinics 
not being favourable to the nature of their work and clin-
ics not being male-friendly [37].

We found that patients receiving care at secondary and 
tertiary levels were at higher risk of VL non-suppression 
than those receiving care at primary health facilities. Pos-
sible explanations for this are the differences in service 
delivery and organisation of care at the levels. At higher 
levels of care, follow-up and retention of patients might 
be poor, which in the long run will affect ART adher-
ence leading to viral non-suppression [38]. Moreover, at 
higher-level facilities, provision of services is fragmented 
and specialised [39]. There is constant staff rotation 

among the nursing staff to fill in staff shortages in other 
departments [40–42]. They attend to complicated cases, 
which include suspected cases of treatment failure 
referred from the lower-level health facilities. In Zimba-
bwe, confirmation of treatment failure and later switch 
to second-line therapy is done by medical doctors who 
are stationed at higher levels of care [39]. Primary level 
health care facilities are more accessible, less congested, 
have limited out-of-pocket health expenditure and they 
offer more differentiated ART service delivery models 
which include the community ART refill groups [43–45]

Our findings showed that adolescents were at a higher 
risk of VL non-suppression for routine and repeat after 
enhanced adherence counselling. Multiple studies have 
shown that adolescents are at risk of VL non-suppression 
[20, 29–31, 46–52]. Several reasons, including a lack of 
psychosocial support, non-disclosure of status, stigma, 
school-related activities, dependence on a caregiver, 
non-biological caregiver, and forgetfulness, have been 
reported as risk factors [46, 52, 53]. In Zimbabwe, we are 
faced with limited infrastructure and space challenges, 
and adolescent services are often offered with adults 
and not separately. This compromises their privacy and 
makes it uncomfortable to divulge sensitive information 
[54]. There has also been a high turnover of peer sup-
porter volunteers (Community Adolescent Treatment 
Supporters) and healthcare workers trained to provide 
adolescent-friendly services. This has led to adolescent 
ART, sexual and reproductive health services being han-
dled by cadres that are not trained in dealing with those 
issues.

We found children at higher risk of VL non-suppres-
sion. Some issues, which affect adolescents highlighted 
above also affect children. However, children, specific 
issues include limited availability of paediatric fixed-dose 
ARV and palatable formulations [55]. Our study’s inter-
esting finding was that VL non-suppression for children 
decreased over time. The decrease in VL non-suppres-
sion may be explained by the availability of palatable and 
fixed-dose ARV formulations for older children, gradual 
independence from caregivers on adherence and possibly 
the disclosure policy in the country [56]. Disclosure starts 
as early as six years (partial disclosure) and full disclosure 
is expected by the age of ten (start of adolescence) [56]. 
Evidence has shown that both children and adolescents 
aware of their HIV status are more likely to adhere to 
treatment and hence have better clinical and virological 
outcomes [49]. However, the decrease in VL non-sup-
pression over time is affected by several factors such as 
the children’s actual time on ART, the age of starting ART 
and survivorship bias [57].

In our study we found patients who started ART in 
recent years, i.e. after 2014 going forward, having a lower 
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risk of viral non-suppression. This can be explained 
by the gradual adaptation of the WHO HIV treatment 
guidelines by the country towards starting healthier 
patients on ART, i.e. Treat All [1]. Few studies to date 
have shown that patients starting ART under "Treat All" 
have a better chance of viral load suppression [58–60]. 
Patients starting ART under "Treat All" are often health-
ier and have higher CD4 + counts, hence more likely to 
have better outcomes, including virological suppression 
[61, 62]. However, during earlier years, i.e. before 2016, 
most VL tests were based on the targeted approach and 
were from patients who were failing treatment either 
clinically or immunologically. There is a possibility that 
these were documented as routine VL tests and yet they 
were based on the targeted algorithm.

Strengths and limitations of the study
Our study was representative, all ten provinces of the 
country were represented, and we had data from rural 
and urban settings. The study was also inclusive; it 
included all age groups (children, adolescents and adults) 
and pregnant women, a key subgroup. The sample size 
for routine VL testing was large; it had routine labora-
tory data collected over 4-years (2014–2018), hence more 
likely to give robust and precise estimates. The study used 
routinely collected laboratory data, which can reflect the 
actual progress of the VL monitoring programme. Over-
all, the study provided the required snapshot information 
required by policymakers and stakeholders to optimise 
the performance of the VL programme.

However, our study had weaknesses and limitations. 
VL test results from Harare City (urban setting) were 
overrepresented in the data due to the location of the 
laboratory in Harare. The patients in the city tend to have 
better access to health services than those in rural areas. 
The overrepresentation of patients from Harare might 
have resulted in the overestimation of non-suppression 
rates. We were unable to perform a cohort analysis to 
fully understand the VL performance in the country 
because most patients in the database had only one VL 
test result. It was difficult to assess the total number of 
PLHIV and the total number on ART under the catch-
ment of the BRIDH VL testing laboratory because most 
of the facilities do not solely send their VL specimens for 
testing to BRIDH but also other VL testing laboratories 
in the country. There was also the possibility of under-
reporting of the repeat VL tests done as some specimens 
could have been sent to a different laboratory following 
the expansion and decentralisation of VL testing. We 
could not determine the proportion with high repeat VL 
after EAC switched to second-line therapy because this 
information is not captured into the LIMS. We intended 
to analyse the relationship between VL non-suppression 

with the number of completed EAC sessions but due to 
the high percentage of missing information (57.4%), we 
were unable to do so. The information on EAC sessions 
could have been missing mainly because is not consist-
ently captured in the patient medical records and the cli-
nicians at the time of VL sample collection are unlikely to 
find it due to work pressure. Our sample size for patients 
who were tested for routine VL monitoring was very 
large, and the power of finding associations and statistical 
significance was high.

Virological suppression cannot be achieved if ART is 
not taken as prescribed. Hence, adherence to ART is of 
major importance to prevent the associated public health 
implications while achieving the specified targets. The 
findings from this study have shown that the VL monitor-
ing programme has made great strides towards achieving 
the UNAIDS third 95 target. To ensure that the progress 
is maintained, several challenges must be addressed. 
There is a need to put systems in place to identify clients 
with high routine VL due to repeated testing after EAC 
sessions. One such system which needs to be optimized 
and fully implemented is the flagging system with colour 
codes stickers (red for VL greater or equal to 1000 cop-
ies/ml and green for less than 1000 copies/ml) [63]. There 
is a need to implement targeted interventions to improve 
adherence to ART among sub-populations at risk of non-
viral suppression, especially adolescents and men. For 
adolescents, home-based support systems and the use 
of peer community treatment supporters significantly 
improves adherence and viral suppression [64]. For men, 
multi-month dispensing, support to those with alcohol 
and drug use problems can improve adherence to ART. 
Efforts should be made to make the existing electronic 
databases, including the LIMS and ePMS interoperable 
so that data can be consolidated for programming and 
research purposes.

Conclusions
In conclusion, our study showed good progress towards 
achieving the UNAIDS third target in Zimbabwe. How-
ever, there is a need to improve the performance of other 
elements of the viral load cascade, especially the identifi-
cation of patients with high routine VL results for repeat 
VL testing after EAC sessions. Attention should also be 
given to some subgroups which include men, children, 
adolescents and patients receiving care at higher levels 
found to be at risk of viral non-suppression.
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