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Abstract

Objectives:
This study estimates the costs of community-based HIV testing services (HTS) in Lesotho
and assesses the potential efficiency gains achieved by adding HIV self-testing (HIVST) and
then self-testing booths.
Design:
Micro-costing analysis using longitudinal data from a real-world intervention.

Methods:
We collected data prospectively on provider’s costs and programmatic outcomes over three
time periods of approximately eight months each, between May 2017 and April 2019. The
scope of services was extended during each period as follows: 1) HTS only, 2) HTS and
HIVST, 3) HTS and HIVST with individual HIVST booths where clients were encouraged to
self-test on-site followed by on-site confirmative testing for those with reactive self-test. For
each implementation period, we estimated the full financial and economic implementation
costs, the incremental costs of adding HIVST onto conventional HTS and the cost per HIV
positive case identified.
Results:
Costs per HIV-positive case identified increased between period 1 (US$956) and period 2
(US$1,249) then dropped in period 3 (US$813). Full versus incremental cost analyses
resulted in large differences in the magnitude of costs, attributable to methods rather than
resource use: e.g. in period 3, the average full and incremental cost estimates for HTS were
US$34.3 and US$23.5 per person tested, and for HIVST were US$37.7 and US$14.0 per kit
provided, respectively.
Conclusions:
In Lesotho, adding HIVST to community-based HTS improves its overall affordability
regarding HIV-positive case finding. The reporting of both full and incremental cost
estimates increase transparency for use in priority setting, budgeting and financial planning
for scale-up.

Introduction

Lesotho has the second highest HIV burden in the world at a prevalence of 25.6% (30.4%
among women and 20.8% among men) and an annual incidence of 1.1% among adults in
2017 [1]. In recent years, the country made considerable progress towards the United Nation’s
90-90-90 targets (by 2020, 90% of all people living with HIV will know their HIV status,
90% of all people with diagnosed HIV infection will receive sustained antiretroviral
treatment (ART), and 90% of all people receiving ART will have viral suppression) [2]. In
2017, among the estimated 306,000 people living with HIV (PLHIV), 81% reporting
knowledge of status, 92% of those are on ART, and of those who are on ART, 88% are
virally suppressed [1].
Nationally, the total number of people tested for HIV increased from 221,616 in 2009 to
1,109,345 in 2017, while the proportion of new HIV-positive diagnosed out of all those tested
(HIV yield rate) decreased from 18% to 4% over the same period [3]. Population Services
International (PSI), a global non-governmental health organisation (NGO), provides most
community-based HIV testing services (HTS) in Lesotho [4], including door-to-door and
mobile outreach services. In 2015, community-based index testing, which is HTS for sexual
partners and biological children of people diagnosed with HIV, was added to PSI services
under the CID-LINK project, achieving an average HIV yield rate of 4.2% with 79% of
linkage to care among those diagnosed between May 2015 and November 2017 [5].
Yet, reaching the first 90 target called for innovative methods to reach undertested groups,
notably men and young people (aged 15-24) among whom awareness of HIV positive status
was only 76.6% and 67.6% respectively [1, 3, 6, 7]. Following demonstrated success elsewhere
in southern Africa, the Lesotho Ministry of Health (MOH) added HIV self-testing (HIVST)

to the HTS strategy in 2017 with technical support and funding provided by the STAR (HIV
Self-Testing AfRica) Initiative [8-13].
Provision of multiple services delivered jointly alongside conventional HTS has the
theoretical potential to achieve economies of scope [14, 15], through efficiency gains that reflect
sharing of overheads, common fixed costs or through joint learning by staff for services
provision or demand creation[16, 17]. In particular, HIV self-testing can increase total testing
numbers, but may also increase the programme’s technical efficiency when provided
alongside standard testing services if more people are diagnosed at a given cost [18]. However,
relatively few data exist on how costs change over time during implementation of national
HTS [12, 19] or whether new testing modalities have succeeded in increasing a programme’s
efficiency.
The objective of this study was to estimate the costs of community-based HTS
implementation in Lesotho before and after integration of HIVST. We aim to investigate
potential efficiency gains from the addition of self-testing and from continuous programme
development.
Methods

Setting and intervention
In Lesotho, the community-based HTS programme was expanded in five districts over two
years starting in May 2017 [4]. The programme was offering community-based HTS. HIVST
was added as an alternative option to conventional HTS in December 2017. Finally, from
September 2018, individual HIVST booths were introduced at mobile outreach sites and
clients were encouraged to self-test on-site (Figure 1). These are defined as period 1, 2 and 3,
respectively.

Two community-based HTS interventions were assessed: 1) mobile outreach with tents
providing HTS, and 2) index testing where counsellors travel to the index case household and
offer testing door-to-door to all those in the area, so avoiding stigmatisation. At the mobile
outreach site, the client was offered the option to receive HTS or to self-test on-site at the
HTS tent (with or without the HTS provider supervision) with immediate confirmatory
testing available, or to take the kit away for use off-site. All HIV-positive clients were offered
a home visit by a counsellor for index testing. If the client refused a home visit, HIVST kits
were offered to their sexual partner(s). If the client accepted a home visit, the contact details
of the sexual partners (index cases) were recorded. The index cases were contacted by the
provider by telephone and offered HIV testing either at the nearby health facility, or during a
home visit by the providers. During home visits, index cases who refused conventional
testing by the providers could opt for HIVST. A more detailed presentation of the
community-based HTS is published elsewhere [4]. Client flows for the mobile outreach and
index testing models are presented in Appendix Figures S1 & S2,
http://links.lww.com/QAD/B821. When individual HIVST booths were introduced, the
revised strategy allowed multiple clients to self-test at the same time and encouraged clients
with a reactive self-test to get immediate confirmatory testing and referral for linkage to care.
Because the same team and resources are used to provide these two HTS interventions (single
provider potentially conducting these two activities in the same day), we analyse costs of this
intervention as one and use the term “community-based HTS” to cover the two testing
approaches.
The analysis is divided in three time periods corresponding to major changes in the HTS
strategy presented in Figure 1.

Study design and data collection
We conducted a micro-costing study alongside programme implementation over two years
(May 2017 – April 2019) from a provider’s perspective (PSI). We collected data on costs and
programmatic outcomes prospectively following guidelines [14, 20, 21].
We conducted two types of cost analysis for HTS and HIVST. A full cost analysis where we
estimated the financial and economic (e.g. donated goods and services) costs of all resources
used in running the HTS and HIVST programmes independently from each other, including
PSI Lesotho headquarter costs [14]. Because HIVST is added onto the existing HTS as an
alternative option within community-based HTS, we also estimated incremental costs where
shared costs (such as operational costs) are fully allocated to the full package of communitybased HTS, thus accounting only for the new inputs that were required by the new
intervention [21]. The composition of cost categories in the full versus incremental cost
analysis for each activity is presented in Appendix Table S1,
http://links.lww.com/QAD/B821.
Firstly, we analysed PSI financial reports, referred as top-down costing, collating all financial
expenditures from financial reports and categorising each line item by cost category
allocating them to distribution model [22]. Based on these reports, the average purchasing cost
per HIVST kit, including freight costs, was US$2.71. Costs were allocated to communitybased activities following predefined allocation factors. A more detailed description of this
costing method is described elsewhere [23]. We estimated quarterly cost averages to allow for
comparison between periods. Secondly, a time and motion study (TMS) was conducted to
observe staff providing both HTS/index testing and HIVST services and allocate personnel
costs based on the time spent on each activity [24, 25]. The TMS differentiates between
supervised and unsupervised (provider is absent at least while the client waits for the self-test

results) HIVST episodes on-site. This study also estimates provider’s indirect time which
corresponds to the personnel time spent not seeing any clients, travel time and administrative
work. In the case of the incremental HIVST costing analysis, providers’ indirect time is
allocated fully to conventional HTS, while in the full HIVST cost analysis, indirect time is
shared between HTS and HIVST, following time allocations from the TMS. Methods and
results for the TMS are presented in Appendix text document S1 and Table S3,
http://links.lww.com/QAD/B821. Thirdly, we used a bottom-up costing approach through site
observations and interviews with senior staff to include the economic costs not captured in
financial reports. All local goods costs were adjusted for inflation over time using the gross
domestic product deflators in the local currency, then all costs were converted to 2019 United
States dollars (US$) using the Central Bank of Lesotho exchange rate for each year[14]. Startup, training and other capital costs were annualized over the assumed years of useful life of
each item using a 3% discount rate, which was varied in sensitivity analysis [14]. Research
costs were excluded. We calculated the average costs per person tested with HTS, per HIVST
kit distributed, and per HIV-positive identified as the conventional HTS and HIVST costs
respectively, by dividing the relevant total costs by the relevant outcomes for each period.
Output data were collected from paper-based monitoring and evaluation (M&E) forms filled
by HTS providers, compiled in an excel database, cleaned using consistency checks, and
analysed by PSI M&E officers. Confirmed yield rate was defined as the proportion of new
HIV-positive cases out of all clients tested with HTS, including confirmatory testing
following a reactive self-test.

Sensitivity and scenario analysis
We conducted a series of univariate sensitivity analyses to assess the impact of key cost
assumptions on the average incremental costs per HIVST kit distributed and costs per HIV-

positive case identified for the latest costs data (period 3). For the costs per HIVST kit
distributed and per HIV-positive case identified, the sensitivity analysis assessed the impact
of the discount rate used to annualize capital costs to capture the influence of not discounting
or using a higher local central bank discount rate (base: 3%; 0%; 15%), the years of useful
life of start-up costs (base: 2 years; 1 year; 3 years). For the costs per HIVST kit distributed
only, the durations of sessions for providing HTS and HIVST services estimated from the
TMS (+/-20%) – TMS results were not affecting costs per HIV-positive case identified
because all personnel members were involved in HIV testing only and the TMS only affects
the allocation between the types of testing. For the costs per HIV-positive case only, we also
assessed the years of useful life of vehicles (base: 15 years; 10; 20) – absent for the
incremental cost per HIVST kit distributed.
We also added a scenario analysis to inform the scale-up of the programme to the other
districts. In the scenario analysis, we assessed headquarter and field-based personnel costs
(+/-10%) reflecting variation of headquarter costs and the shift of HIVST distribution by lay
providers rather than professional counsellors; the volume of HIVST kits distributed (+/10%) which could vary according to the personnel capacity to provide unsupervised on-site
HIVST or to the effect of HIVST stock-outs; the market price of HIVST kits to reflect a
hypothetical price approximately equal to the current cost of a rapid kit (US$1) [26]. For
HIVST costs only, we also varied the proportion of unsupervised HIVST session on-site,
allowing for more clients to self-test with the same number of staff available. For costs per
HIV-positive case detected only, we varied the number of HIV-positive test to reflect the
variation of yield (+/-10%). Variations in individual parameter values informed our best/
worst case scenario in which all the parameters were combined to yield the lowest/ highest
average costs.

Ethical approval was obtained from the National Health Research Ethics Committee of
Lesotho and the London School of Hygiene and Tropical Medicine Ethics Committee
(protocol numbers: ID64-2018 and 14887 respectively).
Results

Outcomes of the community-based HTS and HIVST activities
In period 1, HTS activities are gradually increasing and reach a peak of 11,000 tests
conducted monthly (Figure 2. a.). In period 2, mainly on-site HIVST is provided by HTS
counsellors who, consequently, reduce their HTS activities both at the mobile outreach and
index testing. In period 3, we observe an increase of the number of HIVST kits used on-site,
and kits provided for off-site use, with the addition of individual booths. The number of HIVpositive case finding is increasing and is driven by index testing activities (Figure 2.b.).
Yield is constant in periods 1 and 2 (at 3%), until the introduction of HIVST booth in period
3 where it gradually increases to an average of 5%.
Results from the time and motion study and implication for the estimation of full versus
incremental HIVST costs
There are two central findings from using the TMS to allocate shared costs (Appendix Table
S3, http://links.lww.com/QAD/B821). First, indirect time accounts for a significant
proportion of the daily working hours of a provider. The way this time is allocated in the
calculation of personnel costs has a significant impact on total costs in both the full and
incremental costs analysis. Second, the difference between average observed time spent onsite by counsellors to provide unsupervised and supervised HIVST services is important
(mean (standard deviation): 10.4 (3.2) minutes versus 24.1(5.2) minutes, respectively –
t(53)=-8.6, p<0.01).

Costs analysis
For both HTS and HIVST, the main drivers of costs are personnel costs at headquarters and
in the field, followed by testing supplies and vehicle operation and maintenance (Figure 3).
The average HTS cost per test conducted is US$32.2 in period 1. In period 2 and 3, when an
incremental costing method is applied to HIVST, HTS average costs are US$35.0 and
US$34.3, and HIVST average costs are US$15.4 and US$14.0. In the case of a full costing
approach, where joint costs are shared, HTS average costs are US$28.5 and US$23.5, and
HIVST average costs are US$43.3 and US$37.7, in period 2 and 3, respectively. HIVST
incremental financial costs, which includes only directly STAR project financial
contributions for HIVST, were US$6.0 and US$5.6 in period 2 and 3, respectively. Total
costs are increasing over time and are driven by increasing personnel costs (Figure 3). Cost
per HIV-positive case identified increases between period 1 (US$956) and period 2
(US$1,249), in the transition to distributing HIVST, but is the lowest in period 3 (US$813),
when booths allowed onsite self-testing and immediate confirmatory testing, (Table 1).
Detailed total and average costs for all three periods for the full and incremental costs
analysis are presented in Appendix Tables S4.a, S4.b and S4.c,
http://links.lww.com/QAD/B821.
Sensitivity and scenario analysis
Average costs per HIVST kit distributed and per HIV-positive case identified remained
robust when key cost parameters were varied (Figure 4.a. and Figure 4.b.). Start-up and
capital costs account for a small proportion of the community-based HTS, therefore, our
assumptions on the life years of start-up costs, vehicle life and discount rate applied have
only a small impact on our results (ranges from US$14.0 - US$14.1 and US$808.6 US$825.6 for cost per kit and cost per HIV-positive respectively). The variation by 20% of

the length of observed testing episodes used for personnel costs allocation has a slightly
stronger effect on average cost per kit (range: US$12.3 - US$15.7).

For both scenario analyses, we looked at factors potentially reducing average costs. The
variation of headquarter-based personnel costs only has a minor effect (ranges from US$14.0
- US$14.1 and US$808.0 - US$817.0) on cost per kit and cost per HIV-positive respectively.
The reduction of the HIVST kit price and increase of distribution volumes reduced average
cost per kit distributed (US$12.3 and US$12.8 respectively) but only had a minor effect on
cost per HIV-positive (US$796.9 and US$810.0 respectively). As expected, a reduction of
field-based personnel costs impacts on the average costs per HIV-positive (US$754.7) but the
effect is less important on cost per kit (US$13.0). The yield strongly affects cost per positive
(US$738.6). A 50% reduction of the level of supervision by PSI staff for on-site HIVST can
also reduce costs per kit distributed (US$12.0) but is likely also to have effects on impact.
Finally, the best-worst case scenarios show ranges of US$8.5 - US$16.9 and US$668.6 US$969.3 for cost per kit and cost per HIV-positive respectively.
Discussion
We found that the addition of HIVST increases the overall programme’s affordability for
HIV-positive case finding. The increase of HIV-positive case finding, and yield is driven by
an increase in index testing activities, thanks to the efficient introduction of self-testing and
booths in period 3, allowing more staff to conduct index testing instead of being mobilized at
the mobile outreach. TMS data were also used to value potential impact on costs of efficiency
gains in services provision, particularly regarding high personnel costs. As suggested by the
scenario analysis, an increase of unsupervised on-site HIVST could have a significant impact
on HIVST average costs, allowing more staff to focus on index testing or other activities.

Recent best practice guidelines on cost-effectiveness analysis recommend the use of qualityadjusted life years gained (QALYs) and disability-adjusted life year averted (DALYs) for
valuing health outcomes [27]. Previous work suggests that cost-per-diagnosis is strongly
correlated with cost per disability-adjusted life year averted when evaluating HTS and that it
can be used as a metric to assess an intervention’s cost-effectiveness [28]. Our micro-costing
study, within its scope and timeframe, does not capture all individual and population-based
costs and benefit of the intervention, therefore, these results should not be interpreted for
cost-effectiveness analysis.
Our HIVST full economic average costs estimates are higher than recently published
estimates by Mangenah et al [23]. The authors published a full economic average cost per
HIVST kit distributed at US$8.15, US$16.42 and US$13.84 in Malawi, Zambia and
Zimbabwe, respectively. The HIVST model was door-to-door only, where community-based
agents were offering HIVST kits directly to households without immediate confirmatory
testing and the costs reported per HIVST kit distributed. HIVST full costs are higher in
Lesotho because HIVST volumes distributed were lower potentially leading to diseconomies
of scale, and HIVST kits were distributed in the communities by either professional or lay
counsellors resulting in higher field personnel costs. Because the test results were not
reported, results from Mangenah et al. are not comparable with average cost per positive case
identified. In addition, our costs are higher to those reported in a recent studies on costs of
HIV testing in sub-Saharan Africa including Lesotho [29-32]. This difference may be explained
by several factors. We included above service level costs, and our intervention is managed by
an international NGO with high quality of services and M&E reporting relative to public
sector. Furthermore, HIV-positive case finding in communities require additional staff time
and equipment such as vehicles [4]. Finally, the number of positive cases identified was
relatively low in a context where 81% of PLHIV already know their status with a yield of 3% [1].

The differences in personnel cost allocation between full (personnel costs associated with
travel and administrative activities is shared between HTS and HIVST based on the volume
of activities[21]) and incremental (personnel costs of time spent on indirect client activities is
allocated to the existing intervention HIVST is being added to) costing approaches have a
significant impact on costs. This is particularly relevant for community-based interventions in
remote areas where provider’s indirect time is significant [33, 34]. Budgeting of HIVST using
incremental costs risks to underestimate needs if HTS is not running well. Incremental
HIVST costing, only considering financial costs, assumes that the existing intervention has
the capacity (particularly human resources) to absorb the new intervention. They may be
applicable in a case of low HIVST distribution where the staff has the capacity to absorb the
added testing modality and the effect on the services it is being added to is minor. This was
not the case in Lesotho but is shown to highlight how incremental costs can potentially vary
between interventions.
Programme costs and cost per HIV-positive identified tend to increase over time [29]. The
increase in total costs over time is mainly explained by an increase of the team size in the
field. Integration of HIVST improved the HTS efficiency as defined by increased rates of
HIV positive case finding which is a great achievement in the current HIV testing landscape,
where increasing HIV testing coverage makes it increasing harder to identify new HIV
positive cases.
Cost and cost-effectiveness studies for HIVST need to account for capacity to improvement
over time in order to avoid over-estimating costs (period 2 to 3). New programmes should
encourage implementation research and use early results to inform programme strategy. For
instance, we applied this strategy with the ATLAS project on HIV self-testing in West Africa
to identify opportunities for task shifting from medical doctors to less scarce health care
workers [35].

As well as guiding sustainable national scale-up for Lesotho, these data have relevance to
other countries considering the addition of self-testing to community-based HTS [36]. First,
HIVST can be added to improve community-based program efficiency and allow a
reallocation of scarce human resources to other key activities in the HIV response. Second,
community-based interventions can incur important indirect personnel costs such as travel
time to sites, other costing analyses should be transparent and report their
inclusion/exclusion. Third, full and incremental costing approaches can provide a range to
estimate health system needs for scale-up. The risks of using costs not fit for purpose or
setting can lead to under-budgeting and depleting health system through cross-subsidization
from core health services, or rejecting potentially cost-effective intervention seen as too
expensive.
Our study has limitations. First, because HIVST was introduced in all sites of the intervention
at the same time, there were no control sites against which to evaluate the effect of HIVST
introduction. Second, only new positive cases detected are reported, the volume of known
seropositive clients retesting was not reported and cannot be estimated. Third, stock-outs
happened in period 3, limiting the number of kits distributed and potentially impacting on our
costs, this might overestimate our average costs per kit distributed and per positive case
identified.
To our knowledge, this is the first cost analysis using longitudinal data from a real-world
intervention on HTS efficiency gains before and after introduction of HIVST. We showed
that adding HIVST to community-based HTS can improve its overall affordability regarding
HIV-positive case finding. We also highlighted the importance of transparency in reporting
methods for priority setting, budgeting and financial planning.

Acknowledgements - The study was undertaken in collaboration with Unitaid, PSI, WHO
and the HIV Self-Testing Africa Research Consortium institutions. The authors would like to
thank all their partners and study participants in Lesotho.

Reference list
1. Thin K, Frederix K, McCracken S, Letsie M, Low A, Patel H, et al. Progress toward HIV
epidemic control in lesotho. AIDS 2019.
2. The Joint United Nation Programme on HIV and AIDS. Global AIDS update. 2018.
3. Ministry of Health of Lesotho. National HIV Testing Strategy of Lesotho - Period 2018
- 2023. 2018.
4. Jubilee M, Park FJ, Chipango K, Pule K, Machinda A, Taruberekera N. HIV index testing
to improve HIV positivity rate and linkage to care and treatment of sexual partners,
adolescents and children of PLHIV in Lesotho. PLoS One 2019; 14(3):e0212762.
5. Centers for Disease Control CGH. Scaling up Targeted Community Based HIV Testing
Services and Linkage to Treatment in Lesotho (CID-LINK) Project under the
President's Emergency Plan for AIDS Relief (PEPFAR). 2015.
6. Sharma M, Ying R, Tarr G, Barnabas R. Systematic review and meta-analysis of
community and facility-based HIV testing to address linkage to care gaps in subSaharan Africa. Nature 2015; 528(7580):S77-85.
7. Johnson CC, Kennedy C, Fonner V, Siegfried N, Figueroa C, Dalal S, et al. Examining
the effects of HIV self-testing compared to standard HIV testing services: a systematic
review and meta-analysis. J Int AIDS Soc 2017; 20(1):21594.
8. Hatzold K, Gudukeya S, Mutseta MN, Chilongosi R, Nalubamba M, Nkhoma C, et al.
HIV self-testing: breaking the barriers to uptake of testing among men and adolescents

in sub-Saharan Africa, experiences from STAR demonstration projects in Malawi,
Zambia and Zimbabwe. J Int AIDS Soc 2019; 22 Suppl 1:e25244.
9. World Health Organization. Guidelines On HIV Self-Testing and Partner Notification Supplement To Consolidated Guidelines On HIV Testing Services. 2016.
10. Choko AT, MacPherson P, Webb EL, Willey BA, Feasy H, Sambakunsi R, et al. Uptake,
Accuracy, Safety, and Linkage into Care over Two Years of Promoting Annual SelfTesting for HIV in Blantyre, Malawi: A Community-Based Prospective Study. PLoS
Med 2015; 12(9):e1001873.
11. Choko AT, Desmond N, Webb EL, Chavula K, Napierala-Mavedzenge S, Gaydos CA, et
al. The uptake and accuracy of oral kits for HIV self-testing in high HIV prevalence
setting: a cross-sectional feasibility study in Blantyre, Malawi. PLoS Med 2011;
8(10):e1001102.
12. Cambiano V, Johnson CC, Hatzold K, Terris-Prestholt F, Maheswaran H, Thirumurthy H,
et al. The impact and cost-effectiveness of community-based HIV self-testing in subSaharan Africa: a health economic and modelling analysis. J Int AIDS Soc 2019; 22 Suppl
1:e25243.
13. Mulubwa C, Hensen B, Phiri MM, Shanaube K, Schaap AJ, Floyd S, et al. Community
based distribution of oral HIV self-testing kits in Zambia: a cluster-randomised trial
nested in four HPTN 071 (PopART) intervention communities. The Lancet HIV 2019.
14. Vassall A, Sweeney S, Kahn J, Gomez GB, Bollinger L, Marseille E, et al. Reference
Case for Estimating the Costs of Global Health Services and Interventions. 2017.
15. Sloman J, Garratt D, Guest J. Economics. 10th ed: Pearson Education Limited; 2018.
16. Obure CD, Jacobs R, Guinness L, Mayhew S, Integra I, Vassall A. Does integration of
HIV and sexual and reproductive health services improve technical efficiency in Kenya

and Swaziland? An application of a two-stage semi parametric approach incorporating
quality measures. Soc Sci Med 2016; 151(1873-5347 (Electronic)):147-156.
17. Lepine A, Vassall A, Chandrashekar S. The determinants of technical efficiency of a
large scale HIV prevention project: application of the DEA double bootstrap using
panel data from the Indian Avahan. Cost Eff Resour Alloc 2015; 13:5.
18. Seidman G, Atun R. Does task shifting yield cost savings and improve efficiency for
health systems? A systematic review of evidence from low-income and middle-income
countries. Hum Resour Health 2017; 15(1):29.
19. Johnson LF, van Rensburg C, Govathson C, Meyer-Rath G. Optimal HIV testing
strategies for South Africa: a model-based evaluation of population-level impact and
cost-effectiveness. Sci Rep 2019; 9(1):12621.
20. The Joint United Nation Programme on HIV and AIDS. Costing Guidelines for HIV
Prevention Strategies. 2000.
21. Terris-Prestholt F, Santos A, Sweeney S, Kumaranayake L. The Rapid Syphilis Test
Toolkit Implementation 1: Guidelines for Cost effectiveness analysis of Syphilis
Screening Strategies. 2011.
22. Cunnama L, Sinanovic E, Ramma L, Foster N, Berrie L, Stevens W, et al. Using Topdown and Bottom-up Costing Approaches in LMICs: The Case for Using Both to Assess
the Incremental Costs of New Technologies at Scale. Health Econ 2016; 25 Suppl 1:53-66.
23. Mangenah C, Mwenge L, Sande L, Ahmed N, d'Elbée M, Chiwawa P, et al. Economic
cost analysis of door‐to‐door community‐based distribution of HIV self‐test kits in
Malawi, Zambia and Zimbabwe. J Int AIDS Soc 2019; 22(S1).
24. Lopetegui M, Yen PY, Lai A, Jeffries J, Embi P, Payne P. Time motion studies in
healthcare: what are we talking about? J Biomed Inform 2014; 49:292-299.

25. Akhavan S, Ward L, Bozic KJ. Time-driven Activity-based Costing More Accurately
Reflects Costs in Arthroplasty Surgery. Clin Orthop Relat Res 2016; 474(1):8-15.
26. Mwenge L, Sande L, Mangenah C, Ahmed N, Kanema S, d'Elbee M, et al. Costs of
facility-based HIV testing in Malawi, Zambia and Zimbabwe. PLoS One 2017;
12(10):e0185740.
27. Sanders GD, Neumann PJ, Basu A, Brock DW, Feeny D, Krahn M, et al.
Recommendations for Conduct, Methodological Practices, and Reporting of Costeffectiveness Analyses: Second Panel on Cost-Effectiveness in Health and Medicine.
JAMA 2016; 316(10):1093-1103.
28. Phillips AN, Cambiano V, Nakagawa F, Bansi-Matharu L, Wilson D, Jani I, et al. Costper-diagnosis as a metric for monitoring cost-effectiveness of HIV testing programmes
in low-income settings in southern Africa: health economic and modelling analysis. J Int
AIDS Soc 2019; 22(7):e25325.
29. Ahmed N, Terris-Prestholt F, Ong JJ, d’Elbée M, Rotolo S, Johnson C, et al. A
systematic literature review of costs and cost-effectiveness analyses of HIV testing
services in sub-Saharan Africa. unpublished.
30. Tchuenche M, Gill MM, Bollinger L, Mofenson L, Phalatse M, Nchephe M, et al.
Estimating the cost of diagnosing HIV at birth in Lesotho. PLoS One 2018;
13(8):e0202420.
31. Labhardt ND, Motlomelo M, Cerutti B, Pfeiffer K, Kamele M, Hobbins MA, et al.
Home-based versus mobile clinic HIV testing and counseling in rural Lesotho: a clusterrandomized trial. PLoS Med 2014; 11(12):e1001768.
32. Maheswaran H, Clarke A, MacPherson P, Kumwenda F, Lalloo DG, Corbett EL, et al.
Cost-Effectiveness of Community-based Human Immunodeficiency Virus Self-Testing
in Blantyre, Malawi. Clin Infect Dis 2018; 66(8):1211-1221.

33. Tabana H, Nkonki L, Hongoro C, Doherty T, Ekstrom AM, Naik R, et al. A CostEffectiveness Analysis of a Home-Based HIV Counselling and Testing Intervention
versus the Standard (Facility Based) HIV Testing Strategy in Rural South Africa. PLoS
One 2015; 10(8):e0135048.
34. Grabbe KL, Menzies N, Taegtmeyer M, Emukule G, Angala P, Mwega I, et al.
Increasing access to HIV counseling and testing through mobile services in Kenya:
strategies, utilization, and cost-effectiveness. J Acquir Immune Defic Syndr 2010;
54(3):317-323.
35. d’Elbée M, Badiane K, Ky-Zerbo O, Boye S, Kanku Kabemba O, Traore MM, et al. Can
task shifting improve efficiency of HIV self-testing kits distribution? A case study in
Mali. INTEREST conference (Poster) 2020.
36. HIVST.org. HIV Self-Testing Research and Policy Hub. 2018.

Figure 1. Timelines of the community-based HIV testing services, major changes in strategy
and analysis periods

Figure 2. Outcomes of the community-based HTS and HIVST provision between May 2017
and April 2019: Volume of HTS and HIVST (2.a.), number of new HIV-positive case
identified and yield (2.b.)

Figure 3. HTS and HIVST costs drivers, average costs and volumes per analysis period (in
2019 US$)

Figure 4. Results from the sensitivity and scenario analysis on (4.a.) the costs per HIVST kit
distributed in period 3 and (4.b.) on the costs per HIV-positive case identified in period 3 (in
2019 US$)

Table 1. Quarterly averages of total and average costs per HIV-positive case identified with
community-based HTS during the period May 2017 – April 2019 (in 2019 US$)
Period 1

Period 2

Period 3

819,640

1,043,448

1,131,003

HIV-positive cases identified

858

836

1392

Yield (%)

3.4

3.1

5.0

Cost per HIV-positive case identified

956

1,249

813

Total costs (HTS and HIVST services)

