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Background Background 
Viral load (VL) testing is critical to monitor response to ART and optimize HIV treatment 
and care outcomes. Unfortunately, VL testing coverage remains suboptimal in much of 
sub-Saharan Africa. With the COVID-19 pandemic significantly curtailing in-person 
supervision of HIV services delivery, low-cost and scalable ways of conducting remote 
supervision are needed. We evaluated the effects of remote supervision utilizing the 
WhatsApp platform, a form of supervision highly applicable in the times of COVID-19, on 
VL testing coverage in rural Malawi. 

Methods Methods 
Remote supervision via WhatsApp was introduced at all 36 health facilities in Mangochi 
district in three phases from December 2018, starting with sites with the lowest VL 
coverage and high client volumes. Data were collected from VL testing registers over 35 
weeks (pre-intervention=17 weeks; post-intervention=18 weeks). VL coverage was defined 
as the proportion of VL samples collected compared to the Ministry of Health’s target 
estimate of the number of VL samples that should be collected in that period. We used 
single-group interrupted time series design to analyze the effects of WhatsApp 
supervision and determined whether the effects varied by facility type and ownership. All 
regressions incorporated Newey-West standard errors to handle problems of 
heteroscedasticity and autocorrelation. 

Results Results 
A total of 23,754 VL samples were collected during the study period with nearly 
two-thirds (15,788) collected post-intervention. Post-intervention, average weekly VL 
coverage was 123% compared with 74% pre-intervention, an increase of 49 percentage 
points (t=13.5, p<0.001). There was an immediate step increase of 58 percentage points 
(95% CI: 48-68, p<0.001) from 58% to 116% following the intervention, which was 
followed by an increasing and sustained post-intervention trend in VL coverage of 2.5 
percentage points per week (95% CI: 1.36, 3.67, p<0.001). Of the 15,788 VL samples 
collected post-intervention, 6,179 (or 40%) samples were deemed attributable to the 
intervention. 

Conclusions Conclusions 
Remote supervision via WhatsApp may offer a simple, scalable, low-cost means of 
optimizing HIV service delivery in rural resource-limited settings to help to achieve 
national and regional goals in HIV treatment and care, particularly in the era of the 
COVID-19 pandemic where in-person supervision has been significantly curtailed. 

Global efforts have succeeded in identifying people living 
with HIV (PLHIV) and linking them to antiretroviral therapy 
(ART),1 however, improving the quality of care received re-
mains a challenge. PLHIV require ongoing care, which in-
cludes monitoring their response to ART. The World Health 
Organization (WHO) recommends viral load (VL) testing to 

check whether the treatment is working,2 particularly in re-
source-limited settings where access to genotypic drug re-
sistance testing is still limited. Monitoring VL in PLHIV on 
ART can help to develop quality personalized plans for HIV 
treatment and care which is important for achieving good 
health outcomes within this population.2 

Masiano S, Dunga S, Tembo T, et al. Implementing remote supervision to improve HIV
service delivery in rural Malawi. Journal of Global Health Reports. 2020;4:e2020081.
doi:10.29392/001c.14562

https://doi.org/10.29392/001c.14562
https://doi.org/10.29392/001c.14562


Unfortunately, although many governments have adopt-
ed the WHO guidelines, VL testing coverage remains subop-
timal; particularly in sub-Saharan Africa,3–5 a region where 
nearly 70% (26 million) of PLHIV live.1 In 2017, less than 
75% of those on ART had received a VL test in the region.4 

In Malawi—a country in sub-Saharan Africa with a per capi-
ta GDP of $338 and classified as the second poorest by the 
World Bank in 2017—over 0.8 million people are on ART, 
6,7 but in 2017 only 60% received a VL test.8 At the time 
of the study, the Malawi Ministry of Health recommended 
VL testing at 6 months, 24 months, and then every two 
years after ART initiation,9 but identifying and successfully 
testing clients who reached these milestones was challeng-
ing. Some of the barriers to VL testing in Malawi and other 
countries in the region include human resources shortages 
to do the VL tests, lack of demand for VL tests, poor labora-
tory infrastructure, and suboptimal client flows.10–13 

To overcome some of the barriers and improve VL testing 
coverage, the Malawi government is working with several 
development partners, including the Baylor College of Med-
icine Children’s Foundation Malawi (henceforth, Baylor-
Malawi). Baylor-Malawi, through the USAID/PEPFAR-sup-
ported program Tingathe (meaning “together we can”) has 
been helping the Ministry of Health to strengthen HIV 
treatment, care, and support including VL testing in seven 
districts for more than a decade.14–16 To address gaps in VL 
testing coverage, Baylor-Malawi’s initial remediation steps 
in early 2018 included introducing a focal person for VL 
testing services, training healthcare workers on VL testing, 
and encouraging PLHIV to request VL tests, but coverage 
remained suboptimal. Additional efforts in October 2018 
included a program directive instructing all sites to allocate 
a Community Health Worker (CHW) to screen all clients’ 
health passport books to identify clients due for a VL test, 
change client flow at the ART clinics to allow for earlier col-
lection of VL samples, and reallocation of existing human 
resources to increase capacity for VL testing. Unfortunate-
ly, an evaluation in December 2018 revealed that significant 
gaps in the VL testing process remained and VL testing cov-
erage was still suboptimal. We hypothesized that the sites 
did not fully implement the recommended changes due to 
insufficient supervision. This hypothesis would be consis-
tent with previous quality improvement efforts which in-
cluded supervision of the viral load testing process in three 
sub-Saharan African countries—Swaziland,17 Ivory Coast,18 

and South Africa19–21—but did not quantify the effects of 
the supervision alone. 

Several studies have reported that supervision in health-
care improves the process and quality of care,22,23 but in 
many African settings, the supervision is often not ade-
quately performed. In these settings, key barriers to super-
vision include cost, lack of skilled supervisors, logistic chal-
lenges of transporting supervisors to health facilities regu-
larly,24–26 geography,27 and time.28 To overcome these bar-
riers and improve supervisory capacity in the VL testing 
process, Baylor-Malawi decided to leverage existing easy-
to-use technology which hitherto has not been used exten-
sively in African settings, particularly where logistical and 
geographic accessibility challenges are significant barriers 
to in-person supervision. 

Baylor-Malawi initiated remote supervision of the VL 

testing process via WhatsApp in Mangochi—a rural district 
in Malawi where logistical and geographical barriers to su-
pervision are some of the most challenging in the coun-
try.29 WhatsApp is a user-friendly and free mobile instant 
messaging application that only requires internet connec-
tivity and can be used on any phone with the ability to 
connect to the internet. The application allows users to 
send text messages, pictures, videos, as well as voice record-
ings.30 This platform allowed for real-time reporting of data 
and challenges at the clinics, as well as timely feedback 
from supervisors to address those challenges. We expected 
the WhatsApp platform to provide an opportunity for more 
regular and consistent supervision without imposing addi-
tional costs to Baylor-Malawi. The WhatsApp platform is al-
ready widely used and continues to grow in Malawi,31 so the 
additional cost and learning curve to apply this platform for 
supervision was deemed to be minimal. 

In this study, we evaluate the impact of remote super-
vision via WhatsApp on VL testing coverage using a quasi-
experimental study design. Since facility characteristics can 
influence an intervention’s implementation,32 we also eval-
uate whether the effects of the remote WhatsApp supervi-
sion vary by facility type (primary vs. secondary health fa-
cilities) and ownership (by private and faith-based organi-
zations vs. government) . These facility characteristics may 
define the availability of the services, number of healthcare 
workers, health facility infrastructure, as well as the quality 
of care and health facility leadership. 

The present study will provide evidence on whether or 
not remote supervision via WhatsApp can be used to over-
come logistical and geographical challenges to supervision 
and optimize viral load monitoring. This study was con-
ducted before the COVID-19 pandemic. To prevent further 
spread of COVID-19, both physical and social distancing are 
encouraged; this has limited health services delivery to on-
ly the most essential and therefore has greatly curtailed im-
portant but potentially high-risk activities such as in-per-
son supervision. Therefore, understanding whether remote 
supervision utilizing an already commonly used and free 
platform such as WhatsApp can help improve HIV service 
delivery is even more important now. 

METHODS 
SETTING 

The intervention was implemented in Mangochi, a district 
in Southeastern Malawi with a large catchment population 
and a disproportionately high HIV/AIDS burden. The dis-
trict is part of the great African rift valley at the southern 
end of Lake Malawi with a total land area of 6,273 km2 

that is punctuated by highlands and hills. Thus the district’s 
topography comprises the coastal plains and the hilly-
forested areas rising above the plains making most parts 
of the district hard-to-reach29; therefore, regular in-person 
supervision is very challenging. On average, it takes two 
hours to complete one-way travel from Baylor-Malawi of-
fices in Mangochi to nearly half (15/37) of the facilities in 
the district. Unfortunately, these remote health centers are 
not all in the same direction; they are scattered all over the 
district. Further, Mangochi has a high adult HIV prevalence 
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(>10% compared to a national average of <9%),33 and low 
VL coverage (60%) in 2018. The district has 61,200 PLHIV 
on ART, representing 8% of Malawi’s overall ART cohort. 
Most facilities are managed by the Ministry of Health, but 
we also included facilities managed by the Christian Health 
Association of Malawi (CHAM) and private owners. All sites 
provided free ART and VL testing services in line with the 
Malawi Ministry of Health guidelines. 

ROUTINE VL TESTING SERVICES, BOTH PRE- AND POST-
INTERVENTION 

VL samples are collected using dried blood spot (DBS) on 
filter paper by HIV Diagnostic Assistants (HDAs)—a cadre 
of lay health workers specially trained to provide HIV test-
ing services. At the time of the study, the Ministry of Health 
recommended VL testing at six months, 24 months, and 
every 2 years after ART initiation. Samples are forwarded to 
the district laboratory via regular motorcycle transport and 
from there to the central laboratory for analysis. 

THE INTERVENTION 

To enhance the supervision of VL testing services, we creat-
ed WhatsApp groups at each site to facilitate data reporting 
and communication. The groups comprised Tingathe staff 
at three levels: the site (site supervisors) as supervisees, 
the district (HIV Program Officer, Clinical Mentors, and the 
Medical Coordinator), and the Tingathe head office (Med-
ical Manager and Senior Medical Officer) as supervisors. 
The supervisees were asked to post the following informa-
tion on the WhatsApp group daily at 10 am and 4 pm: 1) 
the number of clients at the ART clinic, 2) the number of VL 
samples collected, and 3) any challenges at the clinics. Su-
pervisors were responsible for reviewing this information, 
noting gaps, and providing feedback/guidance to enable the 
sites to make changes on the ground in real-time. Only ag-
gregated data were shared on the WhatsApp platform. 

We defined supervision as the provision of monitoring, 
guidance, and feedback by senior or more experienced staff 
to junior or less experienced ones on VL testing mat-
ters.22,34 We hypothesized that the supervision, which was 
exclusively provided remotely, would improve VL testing 
coverage because of increased interaction between staff at 
the clinics (supervisees) and their supervisors and a more 
accurate representation of situations at the clinics since da-
ta reporting and feedback was in real-time.35,36 

IMPLEMENTATION STRATEGY 

We implemented the intervention in three phases, starting 
with sites with the lowest VL coverage and high client vol-
umes. In phase one (December 2018 to January 2019), we 
rolled out the intervention in six sites. In phase two (Febru-
ary 2019 to March 2019), we rolled out the intervention in 
19 sites. The third phase was in April 2019 in 11 sites. 

DATA SOURCES 

VL testing data, routinely collected by the program, came 
from the Ministry of Health’s VL testing registers while oth-
er Ministry of Health records provided data on classifica-

tion of facilities according to service level and facility own-
ership. The VL testing registers, available at each site, pro-
vided the number of routine VL samples collected, aggre-
gated by site and month. We checked the monthly data 
against the data reported via the WhatsApp groups. Only 
routine VL tests were included; follow-up and targeted VL 
tests were excluded. The Ministry also provided data on the 
target number of VL samples to be collected at each facili-
ty, which we used for VL coverage estimation. The Malawi 
National Health Sciences Research Committee and the Bay-
lor College of Medicine institutional review board granted 
ethics approval. 

VL COVERAGE DEFINITION 

The dependent variable was weekly VL coverage, defined as 
the proportion of PLHIV on ART who provided samples for 
VL testing compared to the number of samples that would 
be estimated to have been collected in that period. Accord-
ing to the Ministry of Health milestones, at the time of 
this study, 60% of the ART cohort should be eligible for VL 
tests per year.9 So, we estimated that, at each site, 5% of 
the cohort was eligible per month (60%/12) or 1.25% per 
week (5%/4). However, later in April 2019, the Ministry of 
Health adopted new VL testing guidelines which changed 
the proportion eligible for VL testing in a year from 60% 
to 100%.37 We adjusted the denominator for estimating VL 
coverage from the date of the new guidelines onward. VL 
coverage was estimated by site and week and then modeled 
in regressions as a district average. The weekly VL coverage 
may exceed 100% because of catch-up VL collection. That 
is, clients who miss their date of appointment and, there-
fore a VL sample draw, may come to the clinic later which 
would increase the number of samples drawn in that week 
while decreasing the number of samples in their scheduled 
week. 

STUDY DESIGN AND STATISTICAL ANALYSES 

We estimated weekly VL coverage at each site for 35 consec-
utive weeks. The data were split into two distinct periods: 
the pre-intervention period (August 2018 to April 2019) and 
the post-intervention period (December 2018 to July 2019). 
We emphasize that the overlap between the pre- and post-
intervention periods is because the intervention was not 
implemented at the same time across all the health facili-
ties in the district. Within each of these periods, each site 
had 17 weeks of pre-intervention and 18 weeks of post-in-
tervention data with varying start and end dates. In the 
analysis, therefore, all the pre- and post-intervention peri-
od data were aggregated separately to derive the pre- and 
post-intervention data for the whole district. 

We evaluated the effect of the WhatsApp supervision us-
ing single-group interrupted time series analysis (ITSA) to 
account for pre-existing trends in VL coverage.38 The de-
sign assumes that in the absence of the intervention the 
trend could have continued unchanged or uninterrupted.39 

Therefore, the interruption that occurs after the introduc-
tion of the intervention is attributable to the intervention. 
Although ITSA with a comparison group is recommended 
to check for historical threats to validity,40 it was not pos-
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sible to have a control group given that the intervention 
was implemented at all sites supported by Baylor-Malawi 
in Mangochi district and therefore might systematically dif-
fer from those not supported by Baylor-Malawi. Despite this 
limitation, single group ITSA still produces valid estimates 
for causal inference.38 This is because the design involves a 
pre-post comparison within a single population which lim-
its both selection bias and confounding which often occur 
because of between-group differences. 39,41 Therefore, IT-
SA reduces the need to control for typical and slowly chang-
ing confounders such as facility characteristics since their 
effects are fairly constant over time. 

We hypothesized that the remote WhatsApp supervision 
increased both the level and trend in VL coverage and there-
fore estimated the following model using ordinary least 
squares regression: 

Where: 
 is the average VL coverage in week t; 
 is the time (weeks) since the study began. Its coeffi-

cient, , represents the rate of VL coverage in the pre-in-
tervention period; 

 is a binary variable representing the intervention. 
Thus,  during the pre-intervention period and 

 during the post-intervention period. Thus,  rep-
resents the change in the level of VL coverage immediately 
after implementing the intervention; 

 is an interaction of time and the intervention.42 

The coefficient of this term, β , is the difference in the rate 
of VL coverage in the pre- and post-intervention periods. 
Therefore, the overall rate of VL coverage in the post-inter-
vention period is given by ; 

 is the level of VL coverage at the beginning of the 
study. 

In sub-analyses, we evaluated whether the effects of the 
WhatsApp supervision differ on two facility dimensions: fa-
cility type (primary or secondary level); facility ownership 
(by Christian Health Association (CHAM), private, or gov-
ernment). 

MODEL ROBUSTNESS AND AUTOCORRELATION 

We checked the robustness of the model in equation 1 by 
introducing pseudo-intervention periods before the actual 
date of the intervention, expecting not to find any interrup-
tions in those periods.43 This tested whether the model pro-
duced effects in weeks other than the one in which the in-
tervention was introduced. For meaningful testability, the 
pseudo-intervention periods were set in the 6th and 12th 

weeks. 
Further, we checked the model for autocorrelation―the 

correlation between a variable and its previous values―and 
found that the series were correlated but only up to lag 
2 (AIC=9.11, P=0.067). Therefore, all regression analyses 
incorporated two lagged values of the dependent variable 
as explanatory variables and Newey-West standard errors 
which can handle both heteroscedasticity and autocorrela-
tion.44 After running the model (equation 1), we verified 
(using residuals) that the model accounted for the correct 
autocorrelation structure using the Cumby-Huizinga test 

for autocorrelation (χ2=3.17, P=0.075).45 All statistical 
tests were two-sided and were performed in Stata 14.2. 

SENSITIVITY ANALYSIS 

We performed two sensitivity analyses. First, we limited 
post-intervention data to the week ending 6 April 
2019―the week after which the new VL testing policy was 
announced―to completely exclude the effects of the new 
policy. Furthermore, we limited the analysis to facilities 
that had reported at least seven weeks of post-intervention 
data at the time the new policy was announced because 
post-intervention trends were likely to have been estab-
lished by that time. Second, we excluded from the analyses 
health facilities with outlying VL coverage, defined as VL 
coverage lying ±2 standard deviations of the mean district 
VL coverage in either the pre- or post-intervention period. 

RESULTS 

We estimated the mean weekly VL coverage for Mangochi 
district using data from 36 sites that reported weekly VL 
samples collected during the 35-week study period. Most 
sites (86%, 31/36) offered only primary care and the major-
ity (61%, 22/36) were government-owned. On average, the 
district collected 701 VL samples per week and the aver-
age VL coverage for the entire series was 98%. The average 
number of VL samples collected and VL coverage were high-
er in primary (vs. secondary) health facilities (VL coverage, 
t=4.44, P<0.001). VL coverage did not differ significantly by 
facility ownership. 

Among the 36 sites that reported data, 34 sites (94%) ex-
perienced higher average weekly VL coverage in the post-
intervention period; Nkope, a CHAM-owned primary health 
center experienced a decrease in VL coverage while Malem-
bo, a public primary health center, did not experience any 
change in VL coverage. Overall, the average weekly VL cov-
erage for the whole district in the post-intervention period 
was 125% compared with 68% in the pre-intervention pe-
riod, representing an increase of 57 percentage points 
(t=13.5, P<0.001) (Table 1). In all, a total of 23,754 VL sam-
ples were collected during the study period with nearly two-
thirds (15,788) collected in the post-intervention period. 

The increase in average weekly VL coverage post-inter-
vention was higher in primary and public health facilities 
(Table 1). Primary health centers registered an increase of 
61 percentage points compared to 36 percentage points 
among secondary health facilities. Public health facilities 
registered an increase of 62 percentage points compared 
with an increase of 47 percentage points among Privately/
CHAM-owned facilities. 

The main model for VL coverage for the whole district 
showed that remote WhatsApp supervision was effective 
(Figure 1Figure 1). There was an immediate step (level) increase 
of 58 percentage points (95% CI: 48-68 percentage points, 
P<0.001) from 58% to 116% following the introduction of 
the WhatsApp supervision, followed by an increasing and 
sustained post-intervention trend in VL coverage of 2.5 per-
centage points per week (95% CI: 1.36, 3.67, P<0.001); be-
fore the intervention, VL coverage was declining. Materi-
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Table 1. Mean weekly viral load (VL) coverage, before and after remote WhatsApp supervision Table 1. Mean weekly viral load (VL) coverage, before and after remote WhatsApp supervision 

Mean weekly VL coverage* (Mean weekly VL coverage* (SDSD) ) 

Population Population Pre-intervention Pre-intervention Post-intervention Post-intervention PP-value -value 

All district 68.09 (10.70) 124.74 (14.55) <0.001 

Facility type 

69.27 (12.59) 129.77 (17.91) <0.001 

60.85 (15.80) 97.44 (18.13) <0.001 

Facility ownership 

76.00 (14.58) 123.45 (19.44) <0.001 

63.07 (10.05) 124.53 (20.19) <0.001 

Abbreviation CHAM: Christian Health Association, an umbrella body of faith-based organizations providing health care services in Malawi. *Viral load coverage is in percentages. This 
may exceed 100% because of catch-up VL collection. That is, clients who miss their date of appointment and, therefore a VL sample draw, may come to the clinic later which would in-
crease the number of samples drawn in that week while decreasing the number of samples in their scheduled week. 

Table 2. The effect of remote WhatsApp supervision on viral load coverage, regression results Table 2. The effect of remote WhatsApp supervision on viral load coverage, regression results 

  Step change (percentage points) Step change (percentage points) Trend after intervention Trend after intervention 

Population Population Estimate (95% Estimate (95% CICI) ) PP-value -value Estimate (95% Estimate (95% CICI) ) PP-value -value 

All Mangochi 58 (48, 68) <0.001 2.52 (1.36, 3.67) <0.001 

Facility type 

63 (49, 78) <0.001 3.06 (1.50, 4.62) <0.001 

28 (4, 51) 0.045 -0.35 (-2.63, 1.98) 0.275 

Facility ownership 

52 (32, 73) <0.001 3.67 (2.20, 5.14) 0.024 

63 (45, 82) <0.001 1.46 (-0.44, 3.38) 0.032 

Abbreviation: CHAM, Christian Health Association―an umbrella body of faith-based organizations providing health care services in Malawi. 

Primary 

Secondary 

CHAM/Private 

Public 

Primary 

Secondary 

CHAM/Private 

Public 

ally, of the 15,788 VL samples collected post-intervention, 
6,179 (or 40%) are attributable to the intervention. 

In sub-group ITSAs, each group experienced an increase 
in VL coverage overall, although the increases were not uni-
form over the dimensions analyzed (Table 2Table 2). Compared to 
secondary health facilities, primary health facilities experi-
enced a bigger increase in both the step and trend in VL cov-
erage. On the other hand, Private and CHAM facilities reg-
istered a smaller increase in the step of VL coverage but a 
bigger trend than public health facilities. 

ROBUSTNESS CHECKS AND SENSITIVITY ANALYSES 

When we introduced pseudo-intervention periods in the 6th 

and 12th weeks, we found that the model in equation 1 was 
robust. In the 6th week, the step change in VL coverage was 
modest at -16 percentage points and not significant (95% 
CI: -33, 1.9, P>0.05); similar results were obtained in the 
12th week with a step change of four percentage points (CI: 
-19, 27, P>0.005). Thus, the big and significant step-change 
observed in the 18th week of the study (or the week in which 
the intervention was introduced) is attributable to the in-
tervention. 

In sensitivity analyses, the results remained robust. In 

the first sensitivity analysis, where the post-intervention 
period did not overlap with the new policy on VL testing 
milestones, the intervention had a bigger and significant 
immediate increase in the level of VL coverage but a non-
significant declining post-intervention trend (step 
change=60 percentage points, [95% CI: 43, 77], P<0.001; 
trend=-0.21 percentage points per week, [95% CI: -1.88, 
1.46], P>0.05); this analysis included 22 facilities. In the 
second sensitivity analysis, we removed Chiunda and 
Nankhwali Health Centers because they had outlying VL 
coverage; Chiunda had post-intervention VL coverage of 
240% while Nankhwali had 149% pre-intervention cover-
age. However, after removing the two outlying facilities 
from the analysis, the effect of the remote WhatsApp super-
vision on VL coverage remained relatively unchanged. 

DISCUSSION 

Gaps in the quality of care received by PLHIV, particularly 
in resource-limited African settings where the majority of 
people with HIV live, call for low-cost and easily scalable 
interventions that can increase the uptake of HIV services. 
VL monitoring is one critical HIV service recommended by 
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Figure 1. Trend in weekly viral load coverage in Mangochi district before and after implementing remote supervision. Figure 1. Trend in weekly viral load coverage in Mangochi district before and after implementing remote supervision. 
The figure shows that the WhatsApp supervision was effective. It increased both the level and trend of viral load coverage. 

the WHO for monitoring response to ART, particularly in re-
source-limited settings.2 However, VL testing in these set-
tings remains suboptimal and needs to be improved. We 
examined whether real-time remote supervision delivered 
through WhatsApp―a user-friendly and free technological 
platform—can improve VL testing coverage in rural Malawi. 
The WhatsApp supervision increased both the level and 
trend of VL testing coverage, with nearly half of all VL sam-
ples collected in the post-intervention period attributable 
to the intervention. Nearly all facilities in the district re-
ported an increase in VL coverage. In sub-group analyses, 
the increase in VL testing coverage due to the WhatsApp su-
pervision was greater among primary and public health fa-
cilities compared to secondary and private health facilities. 
In sensitivity analyses, the findings were robust across a va-
riety of assumptions. 

The results highlight two important things: First, the re-
sults show that remote supervision of the VL testing process 
via mobile instant messaging can improve VL testing cov-
erage. Second, the results show that any programmatic 
changes, even if well-thought-out, may not yield desired ef-
fects unless they are accompanied by supervision. In the 
current study, prior program efforts aimed to actively iden-
tify clients due for a VL test, improve client flow, and in-
crease the capacity to conduct VL tests did not improve VL 
testing coverage until real-time data reporting and rapid 
feedback via WhatsApp, which helped to identify gaps and 
act on them quickly, was introduced. Therefore, although it 
is plausible to argue that the effect reported in the current 
study is due to both the WhatsApp supervision and the pro-
grammatic changes, we believe that it is the real-time su-
pervision that made the difference; for nearly one year, the 
would-be program changes did not improve VL coverage in 

the district. 
As we highlight the effects of WhatsApp supervision, 

we acknowledge that mobile instant messaging can disrupt 
one’s workflow since the group members were responsible 
for many other things, not just conducting the VL tests or 
supervising the VL testing process. Therefore, the true ef-
fect of the intervention might be lower to the extent that 
the disruptions negatively affected staff performance in 
other areas supported by Baylor-Malawi―for example, ART 
adherence counseling. However, this may not have hap-
pened and the opposite may hold since VL testing is con-
nected to other services such that improvements in VL test-
ing coverage can have downstream positive effects, for ex-
ample, on the number receiving intensive ART adherence 
counseling, as well as the number of clients being switched 
to other ART regimens. 

The finding that the effect of the WhatsApp supervision 
was greater in public and primary facilities, compared with 
private and secondary facilities, is not surprising. Private 
facilities in the district do charge a user fee of K500 (USD 
0.67) to access HIV/AIDS services, open at 7 am and already 
have good supervision systems in place, while public facili-
ties do not charge any fees and, as part of the intervention, 
opened at 6 am, and often less directly supervised. Thus, 
the margin for improvement using the WhatsApp supervi-
sion and the accompanying program changes was greater 
for public health facilities. As for facility type, the volume of 
clients on a particular day is much greater in secondary fa-
cilities, compared with primary facilities, and it is possible 
that, even with the WhatsApp supervision, some clients due 
for a VL test in the secondary facilities were still missed. 

The current study contributes to a rich literature base 
which suggests that supervision in the delivery of health-
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care services is effective, including in African settings, al-
though note that our effect size is larger than in previous 
reports and that direct comparison with this literature is 
somewhat limited. This literature examines the effective-
ness of supervision in monitoring the VL testing cascade17 

and the delivery of ART services,46,47 services that aim to 
prevent mother-to-child transmission of HIV,48 eye care,49 

management of childhood illnesses,50 and antenatal care.51 

Comparisons are limited because some of these studies 
used direct supervision or nurse/clinical mentor-
ship,46,48,50,51 provided the supervision in non-clinical set-
tings,47 or were unclear about the mode and delivery of the 
supervision.17 A closely related study done in Swaziland re-
ported that supervision helped to improve the timeliness of 
communicating VL results to clients and switching those el-
igible to second-line regimens17; however, the supervision 
was only part of broader support rendered by Medicines 
Sans Frontier, its effect was not quantified, and was only 
raised as a potential explanation for improved outcomes. 
Additionally, the study was unclear on how the supervision 
was delivered and what supervision methods were used. 
In Uganda, supportive supervision of Community Health 
Workers increased the number of malnourished children 
receiving nutritional services and improved the cure rate 
and overall quality of care of these children.52 In Tanzania, 
Kenya, and Malawi enhanced supervision of primary health 
care workers only improved the delivery of eye care modest-
ly and the improvements were not clinically significant.49 

As the authors pointed out, high turnover and staff absen-
teeism who received the intervention likely attenuated the 
impact of the supervision. 

Findings from the current study also contribute to a 
rapidly emerging literature on the use of mobile instant 
messaging platforms such as WhatsApp for communication 
and supervision, which suggests that the platforms are ef-
fective and can be a reliable tool for quality improvement 
in health and healthcare.53 While the supervision was the 
main intervention in the current study, we believe that the 
mode of delivery―the WhatsApp platform―re-enforced 
the effect of the supervision given that WhatsApp is easy to 
use, quicker, and allows photo-sharing.54 In this study, the 
supervisees did not have to enter daily aggregate clinic data 
in an electronic database, rather they just had to send ag-
gregated data from manual registers at the sites and share 
with the Tingathe senior staff, which was not overly bur-
densome to them. Indeed, in Kenya, a study reported that 
nearly a quarter of WhatsApp communication between 
Community Health Workers and their supervisors contained 
photos, which helped to improve data documentation and 
teamwork55; the Community Health Workers also reported 
having positive experiences with the platform.55 In the cur-
rent study, the WhatsApp groups flattened the hierarchy 
within Baylor-Malawi which made communications and 
participation in conversations between the sites and the su-
pervisors easier and quicker thereby re-enforcing the effects 
of the supervision.54 

CONCLUSIONS 

To achieve durable viral suppression, the 3rd and final goal 

of the UNAIDS 95:95:95, finding low-cost interventions that 
can increase VL testing coverage and inform us of the 
progress towards that goal, is critical. This investigation 
shows that remote supervision delivered via communica-
tion technologies such as WhatsApp platform can improve 
VL testing coverage, which suggests that solutions to the 
problems facing the delivery of healthcare services in many 
African settings—particularly where logistical and geo-
graphical challenges may hinder service delivery—may be 
within reach. These findings are particularly relevant within 
the context of the COVID-19 pandemic where direct super-
vision has been curtailed. 

Following these findings, Baylor-Malawi’s Tingathe pro-
gram scaled-up the use of the WhatsApp platform to su-
pervise many aspects of health services delivery in Malawi 
including monitoring of retention in HIV care, utilization 
of optimized ART regimens, ART multi-month scripting, 
staffing, stock levels, as well as facility response to 
COVID-19. We acknowledge that Baylor-Malawi was able to 
do this because many healthcare workers in Malawi have 
smartphones and already use the WhatsApp platform for 
communication, but this is also the case for other countries 
in sub-Saharan Africa.31 Thus, remote supervision via 
WhatsApp should be scalable not only in Malawi but within 
the region since all that is needed is a smartphone and in-
ternet connectivity. Further research may seek to under-
stand the acceptability of using instant messaging plat-
forms among healthcare workers in the wake of increased 
demands for data to be transmitted via these platforms. 
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