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Text 1. Methods for cost analysis 

 
Community-led HIVST intervention 
The community-led HIV self-testing (HIVST) intervention was delivered by Population Services 
International (PSI) Malawi and the Malawi-Liverpool-Wellcome Trust Clinical Research Programme 
(MLW) as part of a broader package of HIVST distribution models.  
 
Economic costs of the intervention were estimated from the provider perspective. Financial data from 
expenditure records were supplemented with economic data from microcosting. Expenditure analysis 
involved allocating each expenditure item to a cost category and activity. Microcosting involved 
direct observations and interviews with the study team and community volunteers in three sites, with 
one site selected per sub-district. 
 
Shared costs were allocated by HIVST distribution model based on cost category. Costs are reported 
in 2018 US Dollars, with local costs converted using the median exchange rate during the period of 
analysis1. The costing period was September 2018 to January 2019. 
 
Community costs were excluded from the analysis due to incomplete data collection. Research costs, 
including piloting to inform the intervention design, were also excluded.  
 
Start-up costs 

Start-up costs included costs of training and sensitisation activities and costs incurred in the month 
prior to the intervention start, with the majority of development costs spent during this period.  
 
Training activities included a two-day participatory workshop with 157 community health action 
group members and an HIVST training with 190 community volunteers. A total of six pairs of 
workshops and trainings were administered in groups of two-to-three clusters. Costs associated with 
trainings included costs of venue hire, projector, staff per diem, participant sit-in allowances, office 
stationery, and food and drink. Common costs for training were allocated using the weighted average 
of allocation factors.  
 
Sensitisation activities included entry meetings with the district health office, five primary health 
centres, and 15 group village heads, with costs incurred for participant sit-in allowances and staff per 
diem. Shared costs for sensitisation, including production of information, education and 
communication materials, were allocated using the weighted average of allocation factors. Other start-
up costs included costs of personnel and vehicles. 
 
Start-up costs were annualised over a two-year period2 and assumed a 3% discount rate3. 
 
Capital costs 
Capital costs included building and storage, equipment, and vehicle-related costs. 
 
Building and storage costs included common costs for rent and were allocated using the weighted 
average of allocation factors. Shared equipment costs were similarly apportioned across HIVST 
distribution models. Costs of backpacks were imputed for each volunteer (MWK 30,000; US$40). 
Vehicle costs included common costs for vehicle hire and were allocated using the proportion of 
miles from the central office to sites. 
 
Capital costs, excluding costs of building or vehicle-related hire, were annualised over their useful life 
and assumed a 3% discount rate3.  
 
Recurrent costs 

Recurrent costs included costs of personnel; supplies; test kits; vehicle operation, maintenance and 
transportation; building operation and maintenance; and other recurrent inputs.  
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Personnel costs included staff and consultant salaries, fringe, and per diem. Direct personnel included 
a program manager, program coordinator, training coordinators, M&E officers, field officer, and data 
clerks. Shared costs for direct and indirect personnel were allocated using the proportion of reported 
staff time stratified by salary grade, which was ascertained through a time use questionnaire. Gratuity 
for community health action group members and community volunteers was provided at MWK 7,000 
(US$10) per volunteer. 
 
Supplies costs included costs of t-shirts, data collection forms, and office stationery. Costs of t-shirts 
were imputed for each volunteer (MWK 4,000; US$5.50). Common costs for supplies were allocated 
using the proportion of HIVST kits distributed. 
 
Costs of test kits were estimated based on the unit price for the OraQuick HIV Self-Test (US$2.50), 
including purchase, freight, and estimated wastage of 5%, and the number of kits distributed. 
 
Recurrent vehicle costs included costs of vehicle fuel, operation, and maintenance, with common 
costs allocated using the proportion of miles from the central office to sites. Recurrent building costs 
included utilities and maintenance for office and warehouse buildings. Common costs for office-
related buildings were allocated using the weighted average of allocation factors, while common costs 
for warehouse-related buildings were allocated using the proportion of HIVST kits distributed.  
 
Other recurrent inputs included communications, equipment repairs and maintenance, printing, 
postage and delivery, and miscellaneous fees. Shared costs for other recurrent inputs were allocated 
using the proportion of HIVST kits distributed. 
 
Standard of care 
The standard of care for HIV testing services was delivered by government primary health centres, 
with cost analysis undertaken from the provider perspective. Economic costs were obtained using an 
ingredients-based approach, whereby resources required to deliver HIV testing services were 
identified by cost category and valued based on their quantity and unit price. Microcosting was 
conducted with facility personnel in five health facilities. 
 
Shared costs were allocated by activity based on cost category. Costs are reported in 2018 US Dollars. 
Local costs were converted using the median exchange rate during the period of analysis1. Data were 
retrospectively collected through direct observations and interviews with facility personnel for the 
period of January to December 2018. 
 
Capital costs 

Capital costs included building and storage, equipment, and vehicle-related costs. Building and 
storage costs were estimated based on the size of the space and quoted price per square metre. 
Equipment costs included costs of medical and office equipment used for core and HIV testing 
services, including tables, chairs, bins, and timers. Prices were obtained from account records or from 
Central Medical Stores databases4. Vehicle costs include costs of core vehicles based on the purchase 
price. 
 
Shared costs for core inputs were allocated using the proportion of outpatients tested. Capital costs 
were annualised over their useful life. Capital costs assumed a 3% discount rate3.  
 
Recurrent costs 
Recurrent costs included costs of personnel; supplies; HIV rapid diagnostic tests (RDT); vehicle 
operation, maintenance and transportation; building operation and maintenance; recurrent training; 
and waste management.  
 
Personnel included staff salaries, including HIV diagnostic assistants and health surveillance 
assistants.  
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Supplies costs included costs of medical and office supplies, including alcohol spirit, bin liners, cotton 
wool, disposable aprons, disposable gloves, hand soap or sanitiser, data collection forms, and office 
stationery. Prices not available in account records were obtained from Central Medical Stores4. Costs 
of HIV RDTs were estimated based on the unit price for Determine HIV-1/2 (US$0.98) and Unigold 
HIV-1/2 (US$1.97) and the number of persons tested5. Supplies and HIV RDTs were assumed to have 
supply chain costs and wastage of 10%6. 
 
Recurrent vehicle costs included costs of vehicle fuel for community-based services, which was 
estimated based on the number of miles to site. Recurrent building costs included electricity credit. 
Recurrent training included training of core and HIV testing staff, including HIV diagnostic and 
health surveillance assistants.  
 
Waste management included incinerators, paraffin, and matches, with incinerators annualised over 
their useful life and assuming a 3% discount rate3.  
 
Shared costs were allocated using the proportion of outpatients tested, with the exception of the costs 
of core personnel, which were allocated using the reported proportion of time spent on HIV testing 
services per outpatient stratified by staff salary.  
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Table 1. Comparison of population characteristics by study arm  
 

  

Community-led 

HIVST arm SOC arm 

  n (%) n (%) 

Household characteristics (N=1994) (N=2015) 

Adults (median/range) * 2 (0-8) 2 (0-10) 

Children (median/range) * 1 (0-1) 1 (0-1) 

Household wealth index †   
Lowest 368 (20.3%) 341 (18.6%) 

Second 353 (19.4%) 395 (21.6%) 

Third 361 (19.9%) 362 (19.8%) 

Fourth 358 (19.7%) 373 (20.4%) 

Highest 375 (20.7%) 358 (19.6%) 

Individual characteristics (N=3960) (N=3920) 

Male 1577 (39.8%) 1495 (38.1%) 

Age (median/range) 29 (15-96) 29 (15-98) 
Age group   

15-19 years 910 (23%) 867 (22.1%) 

20-24 years 631 (15.9%) 675 (17.2%) 

25-39 years 1253 (31.6%) 1267 (32.3%) 

≥ 40 years 1166 (29.4%) 1111 (28.3%) 

Marital status ‡    
Married or living together 2428 (61.3%) 2467 (62.9%) 

Separated, divorced or   

widowed 612 (15.5%) 542 (13.8%) 

Never married 918 (23.2%) 910 (23.2%) 

Educational attainment §   
None 1730 (43.7%) 1764 (45%) 

Primary 1902 (48%) 1838 (46.9%) 

Secondary or higher 328 (8.3%) 317 (8.1%) 

Literate || 2196 (55.5%) 2066 (52.7%) 

Muslim 2840 (71.7%) 3008 (76.7%) 

Ethnicity   
Yao 2778 (70.2%) 2942 (75.1%) 

Ngoni 546 (13.8%) 443 (11.3%) 

Other 636 (16.1%) 535 (13.6%) 

Self-rated health status ¶   
Very good 1546 (39.1%) 1314 (33.5%) 

Good 1738 (43.9%) 1810 (46.2%) 
Fair 338 (8.5%) 389 (9.9%) 

Poor 337 (8.5%) 407 (10.4%) 

HIVST, HIV self-testing; SOC, standard of care. 

* 32 missing values in the community-led HIVST arm and 8 missing values in the SOC arm. 

† 179 missing values in the community-led HIVST arm and 186 missing values in the SOC arm. 

‡ 2 missing values in the community-led HIVST arm and 1 missing values in the SOC arm. 

§ 1 missing values in the SOC arm. 

|| 1 missing values in the community-led HIVST arm. 

¶ 1 missing values in the community-led HIVST arm. 
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Table 2. Incremental costs and effects of community-led HIV self-testing 

 

Community-led 

HIVST arm 

Mean or % (n/N) 

SOC arm 

Mean or n/N (%) 

Unadjusted mean or risk 

difference (95% CI) 

p-value 

Adjusted mean or risk 

difference (95% CI) * 

p-value 

Overall     
Provider costs (2018 US$) 9.06 5.52 3.66 (2.31-5.01)  

<0.001  
3.77 (2.44-5.10) 

<0.001  
Tested for HIV 84.9% 

(3363/3960) 
65.7% 

(2574/3920) 
19.3% (14.6-24.0%) 

<0.001  
19.5% (15.0-24.0%) 

<0.001  

Men †     

Provider costs (2018 US$) 8.04 4.68 3.61 (2.36-4.86) 
<0.001  

3.57 (2.33-4.81) 
<0.001  

Tested for HIV 81.0% 
(1277/1577) 

57.8% 
(864/1495) 

23.7% (18.0-29.5%) 
<0.001 

23.1% (17.8-28.4%) 
<0.001 

Women †     

Provider costs (2018 US$) 9.74 6.04 3.74 (2.25-5.23) 
<0.001  

3.91 (2.49-5.32) 
<0.001  

Tested for HIV 87.5% 
(2086/2383) 

70.5% 
(1710/2425) 

16.8% (12.2-21.5%) 
<0.001 

17.2% (12.7-21.8%) 
<0.001 

HIVST, HIV self-testing; SOC, standard of care. 

* Analysis adjusted for sex, age group, literacy, religion, ethnicity and health status. Sub-group analysis adjusts for the same covariates except for sex. 

† P-value for interaction by sex. Provider costs: p=0.25. Tested for HIV: p=0.002. 
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Figure 2. Site-level average costs and quantity by HIV testing strategy  

 

HIVST, HIV self-testing; HTS, HIV testing services; SOC, standard of care. Site-level mean costs and the 

number of units by HIV testing strategy. Units are HIVST kits for the community-led HIVST intervention and 

persons tested for HIV for the SOC. 

 

 
 

 

 

0

2

4

6

8

10

1000 1500 2000 2500 3000 5000 10000 15000 20000

Community-led HIVST intervention SOC

M
e
a
n

 c
o
s
t 
(2

0
1
8
 U

S
$
)

No. of units

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Global Health

 doi: 10.1136/bmjgh-2020-004593:e004593. 6 2021;BMJ Global Health, et al. Indravudh PP



 9 

Figure 3. Distribution of individual-level costs of HIV testing and self-testing by study 

arm 
 

HIVST, HIV self-testing; SOC, standard of care. Density of individual-level provider costs of HIV testing and 

self-testing by study arm. 
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Figure 4. Cost-effectiveness plane for community-led HIV self-testing by sub-group 
 

LL, lower limit; UL upper limit. Cost-effectiveness plane of adding community-led HIVST to the standard of care. The incremental cost per person tested HIV-positive for 

men and women are illustrated. Each point represents the adjusted mean difference in cost (incremental cost) and adjusted risk difference in the proportion tested HIV-

positive (incremental effect) for one bootstrap replicate. The dark blue circle indicates the incremental cost per person tested positive and the dark blue line indicates the 

bootstrap confidence intervals using the bias-corrected percentile method.  
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