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Abstract

Community health worker (CHW)-led community delivery of HIV antiretroviral therapy (ART) could

increase ART coverage and decongest healthcare facilities. It is unknown how much patients would

be willing to pay to receive ART at home and, thus, whether ART community delivery could be self-

financing. Set in Dar es Salaam, this study aimed to determine patients’ willingness to pay (WTP)

for CHW-led ART community delivery. We sampled ART patients living in the neighbourhoods sur-

rounding each of 48 public-sector healthcare facilities in Dar es Salaam. We asked participants

(N¼1799) whether they (1) preferred ART community delivery over standard facility-based care,

(2) would be willing to pay for ART community delivery and (3) would be willing to pay each of an

incrementally increasing range of prices for the service. 45.0% (810/1799; 95% CI: 42.7—47.3) of

participants preferred ART community delivery over standard facility-based care and 51.5% (417/

810; 95% CI: 48.1—55.0) of these respondents were willing to pay for ART community delivery.

Among those willing to pay, the mean and median amount that participants were willing to pay for

one ART community delivery that provides a 2-months’ supply of antiretroviral drugs was 3.61

purchasing-power-parity-adjusted dollars (PPP$) (95% CI: 2.96–4.26) and 1.27 PPP$ (IQR: 1.27–

2.12), respectively. An important limitation of this study is that participants all resided in neighbour-

hoods within the catchment area of the healthcare facility at which they were interviewed and,

thus, may incur less costs to attend standard facility-based ART care than other ART patients in Dar

es Salaam. While there appears to be a substantial WTP, patient payments would only constitute a
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minority of the costs of implementing ART community delivery. Thus, major co-financing from

governments or donors would likely be required.

Keywords: Community health worker, differentiated antiretroviral therapy, HIV, willingness to pay, healthcare financing, Tanzania

Introduction

Largely as a result of the success of antiretroviral therapy (ART) in

reducing HIV-related mortality (Hontelez et al., 2012), the number

of people living with HIV (PLHIV) globally has been steadily

increasing from an estimated 28.0 million in 2000 to 38.8 million in

2015 (Wang et al., 2016). Approximately three-quarters (76%) of

the PLHIV globally reside in Sub-Saharan Africa, and less than half

(42.4%) of them are estimated to be on ART (Wang et al., 2016).

The number of ART patients in Sub-Saharan Africa is projected to

increase substantially over the coming years as a result of the rising

number of PLHIV and the expansion of ART eligibility (Wang

et al., 2016; World Health Organization, 2016).

The expected rise in demand for ART has led to calls for models

of ART care that reduce patient volumes at healthcare facilities

without adversely affecting quality of care (Lazarus et al., 2014;

Phillips et al., 2015; Geldsetzer et al., 2016; Waldrop et al., 2016;

World Health Organization, 2016). One care model that could

plausibly achieve this aim is community health worker (CHW)-led

delivery of ART to patients’ homes and other meeting points in the

community (henceforth referred to as ART community delivery). By

reducing the frequency with which patients need to attend the

healthcare facility for antiretroviral drug refills, CHW-led ART

community delivery has the potential to increase retention in ART

care, reduce patients’ out-of-pocket expenditures and time lost from

work to attend ART care, and increase the quality of facility-based

care by decongesting ART clinics. In a recent cluster-randomized

trial embedded in the routine health system in Dar es Salaam, we

have shown that ART community delivery resulted in a non-inferior

health outcome (as measured by virological suppression) compared

with standard facility-based care (Geldsetzer et al., 2017, 2018b).

Similarly, two further randomized trials of ART community delivery

in Sub-Saharan Africa—one conducted in rural Uganda (Jaffar et al.,

2009) and one in rural Kenya (Selke et al., 2010)—provide addition-

al evidence in support of CHW-led ART community delivery.

Even in countries in which ART community delivery is imple-

mented by an already-existing CHW cadre, the introduction of this

new healthcare delivery model will likely incur costs for additional

CHW training, as well as compensation for CHWs’ additional

workload and transport costs. Covering these costs would require

an investment by the government or donors because any savings to

the health system from ART community delivery would likely result

in higher productivity from existing resources rather than a

reduction in healthcare expenses to the government (Di Giorgio et

al., 2016; Geldsetzer et al., 2016). Specifically, ART community de-

livery may reduce total costs to the health system because care is

shifted from more highly paid healthcare worker cadres (nurses and

physicians) to a less highly paid cadre (CHWs). The costs saved

(through reduced salary expenses for nurses and physicians) for

ART care could be invested into other healthcare areas, such as by

nurses and physicians spending more time than they would other-

wise providing non-communicable disease care. However, these sav-

ings would only result in reduced expenses in the government

budget for health if the government lays off nurses or physicians in

response to the ART community delivery programme, which would

be undesirable (given the severe shortages in human resources for

health in Sub-Saharan Africa; World Health Organisation, 2018)

and may also be politically infeasible. Thus, in the face of plateauing

or decreasing donor investments into HIV care (Global Burden of

Disease Health Financing Collaborator Network, 2018), a crucial

question for the scale-up of ART community delivery is how such

programmes could be financed.

Many ART patients incur substantial costs from ART care at-

tendance, particularly from transport expenses and lost time from

work (Barennes et al., 2015; Chimbindi et al., 2015; Etiaba et al.,

2016). ART community delivery would likely lower ART patients’

expenses by reducing the frequency with which patients have to at-

tend the healthcare facility for antiretroviral drug refills. These

patients may, therefore, be willing to pay for ART community deliv-

ery, which would be a particularly attractive financing option be-

cause it does not require governments to raise additional funds and

would not be vulnerable to political changes. Using cross-sectional

data from a survey among ART patients in Dar es Salaam,

Tanzania, this study aimed to determine (1) whether and how much

ART patients are willing to pay for ART community delivery and

(2) willingness to pay (WTP) varies by socio-demographic and clin-

ical characteristics, which is an important consideration in deciding

how much different patients should pay for the service.

Methods

Study setting
This study took place at 48 public-sector healthcare facilities across

all municipalities of Dar es Salaam, Tanzania. Tanzania is thought

to have an HIV prevalence of around 5% among adults aged 15–

KEY MESSAGES

• Thus far, there have been no studies of willingness to pay for a chronic disease care service provided by community health workers in

a low- or middle-income country.
• In the context of plateauing or decreasing donor funds for HIV care, this study provides important willingness-to-pay data for an HIV

care model that could both decongest healthcare facilities and improve antiretroviral therapy (ART) care retention.
• While the funds that could be raised from patients for ART community delivery are considerable, they would only cover a minority of

the costs of implementing such a programme.
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49 years (UNAIDS, 2019). Dar es Salaam is a highly urbanized re-

gion in East Tanzania and the most populous city in Eastern Africa

(United Nations, 2016). With the exception of two large hospitals

(which were excluded due to an ongoing clinical trial among HIV

patients), the study facilities consisted of all facilities in Dar es

Salaam that had an affiliated team of public-sector CHWs. They

included 3 hospitals, 8 health centres and 37 dispensaries. All

public-sector healthcare facilities in Tanzania provide ART services

to patients at no cost, including the antiretroviral drugs.

Selection of survey participants
This study took place from 1 March 2017 to 27 October 2017. The

study was embedded in the study exit assessment of a cluster-

randomized trial of CHW-led ART community delivery, which has

been published separately (Geldsetzer et al., 2018b). In the trial,

ART patients in the 24 intervention clusters (a healthcare facility

with its catchment area) were eligible for CHW-led ART commu-

nity delivery if they were clinically stable on ART, which was

defined as (1) having taken antiretroviral drugs for at least 6

months prior to study enrolment, (2) having had a CD4 cell count

>350 cells/ll or a suppressed viral load at six or more months after

ART initiation and (3) the most recent viral load was taken

<12 months prior to study enrolment and showed virological

suppression.

A study team member was present at each healthcare facility

during the trial exit period (Temeke district: on each workday be-

tween 1 March 2017 to 31 April 2017 and 1 day a week thereafter;

Kinondoni district: on each workday between 1 May 2017 to 30

June 2017 and 1 day a week thereafter; Ilala district: on each work-

day between 1 July 2017 to 31 August 2017 and 1 day a week there-

after). Study team members interviewed trial participants and ART

patients who visited the healthcare facility on one of these data col-

lection days. ART patients who were eligible for the WTP study, but

were not participants in the cluster-randomized trial, were sampled

by selecting the next patient entering the consultation room. That is,

when an interviewer arrived at the healthcare facility or returned

from a previous interview, the interviewer would select the next pa-

tient who entered the consultation room as opposed to the next pa-

tient exiting the consultation room, because the latter tends to result

in a sample of participants in which those patients with longer con-

sultation are overrepresented (Geldsetzer et al., 2018a). Participants

for the cluster-randomized trial were selected at the same healthcare

facilities during the trial enrolment period (Temeke district: 1

March 2016 to 29 July 2016; Kinondoni district: 1 August 2016 to

31 October 2016; Ilala district: 1 November 2016 to 31 January

2017). During this trial enrolment period, the ART nurse at each of

the healthcare facilities enquired from all ART patients prior to or

during the consultation whether they resided within one of the

neighbourhoods that form part of the healthcare facility’s official

catchment area. Participants who reported to be living in the catch-

ment area were then referred to the interviewer for the written

informed consent procedure.

The study team member introduced the WTP study to the

selected patient, and, after obtaining verbal consent, guided the pa-

tient to a private area in (or adjacent to) the healthcare facility. The

study was then introduced in more depth and all patients signed an

informed consent form prior to the interview. The inclusion criteria

both for enrolling into the cluster-randomized trial and for partici-

pating in the WTP study only were (1) age �18 years, (2) having

attended one of the participating healthcare facilities for ART care

during the enrolment period of the trial or the study period for the

WTP study and (3) residing in the facility’s catchment area.

Pregnant women were not invited to participate in the study be-

cause pregnant women living with HIV were seen in a different sec-

tion of the healthcare facility at most facilities. We henceforth refer

to all respondents in the WTP study as participants, regardless of

whether they were participants in the cluster-randomized trial or

not.

Tanzania’s home-based carer programme
This study asked about participants’ WTP to pay for ART delivered

by one specific CHW cadre, namely Tanzania’s home-based carer

(HBCs). Having existed since 1996, the HBCs are a long-standing

national CHW cadre, which is part of Tanzania’s public-sector

health system. Each HBC is affiliated with a specific healthcare facil-

ity where their supervisor (a nurse) is based. There were �35 000

HBCs in Tanzania at the time of the study who were each paid a

monthly stipend of 80 000 Tanzanian Shilling [circa US$37 or 112

purchasing-power-parity-adjusted dollars (PPP$)]. HBCs work in

the neighbourhoods in which they live, with neighbourhoods having

one to three HBCs. HBCs in Dar es Salaam, and Tanzania more

broadly, conduct household visits at least every 3 months to HIV

patients in their assigned neighbourhood. Their activities during

these household visits are the provision of counselling on adherence

to ART, family planning, nutrition, promoting the uptake of pre-

ventive healthcare services and referring ill clients to a healthcare

facility.

Eliciting WTP for ART community delivery
We used a tablet-based format of the ‘payment card’ format to elicit

participants’ WTP, which is a method that was first developed by

Mitchell and Carson >30 years ago and has since then been widely

used in health-related research (Mitchell and Carson, 1984; Ryan

et al., 2001). Specifically, participants were first asked whether they

prefer (1) ART community delivery through HBCs every 2 months

with a facility-based check-up every 6 months or (2) attending the

healthcare facility every 2 months (which is the standard for most

ART patients in Dar es Salaam) without any ART community deliv-

ery. Those who preferred the first option were then asked whether

they would be willing to pay (regardless of how small the amount is)

their HBC to receive ART community delivery. Those who were

willing to pay some amount were then asked to respond with ‘yes’

or ‘no’ to a given payment range whereby the range increased incre-

mentally and the interviewer was instructed to stop whenever the

participant first said ‘no’ to a payment range. The payment range in

our questionnaire started with the category of 1–10 Tanzanian

Shillings (TSh) because 1 TSh is the lowest possible value and any

value below 10 TSh would not result in meaningful revenue gener-

ation. The highest payment range to which the participant

responded with ‘yes’ was considered the maximum amount that the

participant was willing to pay. The exact questions asked to partici-

pants to elicit WTP are shown in Supplementary Text S1.

Interviewers administered the questionnaire in Swahili using tablets.

Compared with the two main alternative methods to assess

WTP, the ‘take-it-or-leave-it’ approach and a bidding format, the

payment card method does not suffer from a starting-point bias and

is less vulnerable than the ‘take-it-or-leave-it’ approach to yes-saying

bias (Mitchell and Carson, 1993). While responses to the payment

card method could be influenced by the maximum monetary value

in the shown range, there is little empirical evidence for the existence

of this possible bias (Klose, 1999; Ryan et al., 2004).
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Statistical analysis
It is likely that in most settings, ART community delivery will only

be provided to those who prefer this service over the standard of

care. Our WTP calculations, thus, focussed on those participants

who stated that they prefer ART community delivery over standard

facility-based ART care. This study has three outcomes: (1) whether

a participant preferred ART community delivery over standard

facility-based care, (2) among patients who preferred ART commu-

nity delivery, whether the participant was willing to pay for the pro-

gramme and (3) among participants who were willing to pay, what

was the maximum amount that the participant was willing to pay.

We calculated the proportions for the first and second outcome. For

the third outcome, we computed both the mean and median amount

that participants were willing to pay. We also computed the price at

which the maximum revenue would be generated by multiplying the

proportion of participants who were willing to pay the given price

range by the mean of the price range.

Lastly, to investigate which patient characteristics predict each

of the outcomes, we regressed each outcome onto patients’ charac-

teristics using one patient characteristic at a time (with results from

a covariate-adjusted regression that includes all patient characteris-

tics as independent variables shown in the Supplementary

Appendix). For the first and second outcomes, which were both bin-

ary, we used Poisson regression with a robust error structure (Zou,

2004). We used Poisson rather than logistic regression because it is

also a valid model for binary outcome data but the resulting risk

ratio (RR) is more intuitively interpretable than an odds ratio (Gallis

and Turner, 2019). For the third outcome, we log-transformed the

monetary amount and then regressed it onto patients’ characteristics

using ordinary least squares regressions. We multiplied the coeffi-

cient of the ordinary least squares regression by 100 so that it can be

interpreted as an approximation of the relative change in per cent of

the WTP amount as the independent variable increases by one unit.

Our primary analysis used covariate-unadjusted models because the

aim of our regressions was to examine whether a given patient char-

acteristic predicts the outcome rather than to arrive at causal state-

ments regarding the relationship between the patient characteristic

and the outcome. In all regressions, we adjusted standard errors for

clustering (using the sandwich estimator) at the level of the health-

care facility.

All analyses were conducted among the sample that included

both those survey participants who were also part of the cluster-

randomized trial and those who were not. To investigate whether

those who have received ART community delivery as part of the

trial have a different WTP than those who did not, we included a

binary indicator variable for having received ART community deliv-

ery in our regression analyses.

All monetary amounts were converted to PPP$ using the PPP

conversion factor for the year of data collection (2017). R version

3.5.2 was used for the analyses.

Results

Sample characteristics
In total, 1799 ART patients were interviewed (Table 1). Most par-

ticipants (1464/1799) were women and 74.2% (1336/1799) were

aged between 29 and 48 years. Around three-quarters (1418/1799)

had attended primary school. Those preferring ART community de-

livery had similar characteristics as all participants with the excep-

tion of a higher proportion who received ART community delivery

as part of the cluster-randomized trial [44.7% (362/810) among

those preferring ART community delivery vs 21.6% (388/1799)

among all participants].

WTP for one community delivery of a 2-months’ supply

of antiretroviral drugs
45.0% (810/1799) of participants preferred ART community deliv-

ery over standard facility-based care. Among these 810 participants,

51.5% (417/810) were willing to pay for ART community delivery.

Among those willing to pay, the mean and median amount that par-

ticipants were willing to pay for one ART community delivery

(delivering a 2-months’ supply of antiretroviral drugs) was

PPP$3.61 and PPP$1.27, respectively. Among those preferring ART

community delivery and all ART patients who were interviewed, the

mean WTP was PPP$1.86 and PPP$0.84, respectively. WTP for

each patient group (all participants, those preferring ART commu-

nity delivery, and those willing to pay for ART community delivery)

is shown in Supplementary Table S1.

Figure 1 shows that, among those preferring ART community de-

livery, approximately half of participants were willing to pay all

amounts up until the range of PPP$0.57 to PPP$0.85, after which the

proportion willing to pay higher amounts decreased rapidly. Virtually

all participants’ maximum WTP was reached at the payment range of

PPP$14.12 to PPP$28.23. The differences in WTP between men and

women were small. However, those who attended secondary school or

tertiary education had a markedly higher WTP up until the payment

range of 2.82–5.65 PPP$ than those with lower educational attain-

ment. Supplementary Figure S1 disaggregates WTP by whether partici-

pants had ever received antiretroviral drugs at home through an HBC.

If everyone was charged the same price, the maximum revenue

for the programme would have been raised at a price of PPP$11.29

to PPP$14.12 for one community delivery of a 2-months’ supply of

ART (Figure 2). Taking the mean of that price range (i.e.

PPP$12.71), the total revenue generated under this price scheme for

the 810 participants who preferred ART community delivery over

standard facility-based care would have been PPP$520.70 (or

PPP$0.64 per person). However, assuming those not willing to pay

this price do not receive the service, the programme would only

reach 5.1% (41/810) of participants preferring ART community de-

livery over standard facility-based care. If everyone was instead

charged the maximum amount that they indicated they were willing

to pay, then the total revenue for one community delivery of a 2-

months’ supply of antiretroviral drugs for these 810 participants

would have been PPP$1506.68 (or PPP$1.86 per person).

Predictors of WTP for ART community delivery
Older individuals were more likely to prefer ART community delivery

(Table 2), but less likely to be willing to pay for the service if they did

prefer the service. In contrast, those with higher education were less

likely to prefer ART community delivery but more likely to be willing

to pay for the service if they did prefer the programme over standard

facility-based care. Those who had received ART community delivery

during the period of the cluster-randomized trial were more likely to

prefer ART community delivery but there was no significant differ-

ence in the WTP among those who preferred ART community deliv-

ery between those who did and did not receive ART community

delivery before. Not having disclosed one’s HIV status to at least one

person was associated with a lower probability of preferring ART

community delivery and, among those who preferred the programme,

a lower probability of being willing to pay for the service. The results

were similar when running covariate-adjusted instead of unadjusted

regressions (Supplementary Table S2).
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Discussion

Only around half of ART patients living in the neighbourhoods sur-

rounding the study facilities preferred ART community delivery

over standard facility-based care, and only approximately half of

these patients were willing to pay for ART community delivery.

With a mean of PPP$3.61 (�2557.43 Tanzanian Shilling or 1.14 US

dollar) for one ART community delivery visit that delivers a 2-

months’ supply of antiretroviral drugs, the WTP among those clients

Table 1 Sample characteristics

All participants, n (%) Preferring ART community delivery, n (%)

N 1799 810

Femalea,b 1464 (81.4) 643 (79.4)

Age (years)a

18–28 153 (8.5) 59 (7.3)

29–38 651 (36.2) 273 (33.7)

39–48 685 (38.1) 322 (39.8)

>48 304 (16.9) 154 (19)

Highest level of school attended

No schooling or preschool 87 (4.8) 57 (7)

Primary school 1418 (78.8) 638 (78.8)

Secondary school or above 285 (15.8) 113 (14)

Missing 9 (0.5) 2 (0.2)

Currently marriedb 755 (42.0) 354 (43.7)

Missing 21 (1.2) 4 (0.5)

Disclosed HIV status to at least one personb 1630 (90.6) 757 (93.5)

Missing 4 (0.2) 1 (0.1)

Received ART community deliverya,b 388 (21.6) 362 (44.7)

Mode of antiretroviral drug refills

Once a month at the facility 474 (26.3) 137 (16.9)

Every 2 months at the facility 1200 (66.7) 564 (69.6)

Brought to the patient by an HBCc 102 (5.7) 100 (12.3)

Missing 23 (1.3) 9 (1.1)

Total cost for today’s ART visit (PPP$)a

0.00 661 (36.7) 341 (42.1)

0.01–1.00 602 (33.5) 276 (34.1)

1.01–2.00 367 (20.4) 120 (14.8)

>2.00 169 (9.4) 73 (9.0)

Waiting time for today’s ART visit (min)

0 225 (12.5) 104 (12.8)

1–20 780 (43.4) 304 (37.5)

21–60 465 (25.8) 189 (23.3)

>60 271 (15.1) 179 (22.1)

Missing 58 (3.2) 34 (4.2)

Travel time to the ART clinic (min)

0–15 600 (33.4) 281 (34.7)

16–30 817 (45.4) 361 (44.6)

31–60 285 (15.8) 117 (14.4)

>60 93 (5.2) 49 (6.0)

Missing 4 (0.2) 2 (0.2)

Number of HBC visits during the study perioda

0 1400 (77.8) 450 (55.6)

1–3 205 (11.4) 171 (21.1)

>3 194 (10.8) 189 (23.3)

Years since initiation of ART

0–3 747 (41.5) 286 (35.3)

4–5 467 (26.0) 222 (27.4)

>5 489 (27.2) 248 (30.6)

Missing 96 (5.3) 54 (6.7)

aNo observations were missing for these variables.
bThese are binary variables. We show the number and per cent for participants who answered ‘yes’ to this variable (i.e. those who were

female rather than male, those who were currently married rather than currently not married, those who disclosed their HIV status to at

least one person rather than those who did not disclose their status to anyone, and those who received ART community delivery rather

than those who did not receive ART community delivery).
cWe suspect that fewer participants answered that they received their ARVs at home through an HBC for this question than for the

question on having received ART community delivery because they misunderstood the question to refer to the frequency of antiretroviral

drug refills rather than the mode of the refills (picking up antiretroviral drugs at the healthcare facility vs receiving them at home).

PPP$, purchasing-power-parity-adjusted dollars; ART, antiretroviral therapy; HBC, home-based carer.
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who were willing to pay for the service was relatively low, but not

negligible.

In our cluster-randomized trial of ART community delivery, the

only running cost of the programme was an additional payment of

PPP$14 (TSh 10 000) to an HBC per ART community delivery visit

(i.e. PPP$70 per client per year) to compensate them for the increased

workload. Using this value as the cost of delivering ART community

delivery and ignoring any cost savings to the health system from shift-

ing care from more highly paid to lower-paid healthcare workers, the

ART community delivery programme in Dar es Salaam cannot be

fully financed through client contributions. In fact, even if ART com-

munity delivery was only offered to those willing to pay for the ser-

vice and everyone was charged their maximum WTP, the programme

could only be financed by about a quarter [25.8% (PPP$3.61/

PPP$14.00)] from client contributions. To be financially viable, ART

community delivery would, therefore, need to, at least in part, be

financed through government or donor sources. The relatively low

WTP may be partially explained by an unfamiliarity with the pro-

gramme. Those who received ART community delivery in our trial

were substantially more likely to state that they preferred ART com-

munity delivery and were willing to pay for the service. However,

conditional on being willing to pay for the service, those who received

the service in the past were, on average, not willing to pay a higher

amount than those who had never received it.

Apart from full funding or subsidization through governmental

and donor sources, there are two broad types of financing models

for ART community delivery: one in which all patients pay the same

price and only those willing to pay that price receive the service, and

one in which some patients cross-subsidize the cost of the service for

other patients. Under the first model, using the price that maximizes

revenue for the programme, and assuming five HBC visits per year

plus one facility-based check-up per year (at which patients can pick

up a new 2-months’ supply of antiretroviral drugs), ART community

delivery would only reach 2.3% of all eligible ART patients but raise

PPP$63.55 per patient per year among this small minority of

patients. Under the second model, with all those preferring ART

community delivery over standard facility-based care receiving the

service, the programme would reach half (48.0%) of eligible ART

patients but only raise PPP$6.35 per patient per year. It could be

argued that from an equity perspective, the ideal financing mechan-

ism would demand a higher price from clients of a higher socioeco-

nomic status to cross-subsidize the cost of the service for poorer

clients. However, while they were more likely to be willing to pay

for the service, those with a higher level of education (and, thus,

likely a higher socioeconomic status) in our study were less likely to

prefer ART community delivery over standard facility-based care

and, conditional on being willing to pay for the service, there was no

significant difference in the amount that more educated patients

were willing to pay compared with less educated ones.

WTP can be studied from a social value (i.e. asking what is the

social value of the service for society?) or a marketing (i.e. asking

how much revenue can be generated from the service and what is

the revenue-maximizing price point?) perspective (Kanya et al.,

2019). We chose a marketing perspective for this study because our

research question was the degree to which ART community delivery

could be financed by the service recipients. However, regardless of

the WTP perspective used, this is the first study of WTP for a

Figure 1 WTP for one community delivery of a 2-months’ supply of antiretroviral drugs among participants preferring ART community delivery over standard fa-

cility-based care (n ¼ 810). The x-axis is on a logarithmic scale. PPP$, purchasing-power-parity-adjusted dollars.

Figure 2 Total revenue generated per person by one community delivery of a

2-months’ supply of antiretroviral drugs. This figure refers to total revenue

per person among those participants who preferred ART community delivery

over standard facility-based care. The x-axis is on a logarithmic scale. The

dashed line represents a LOESS regression with a bandwidth of 0.5. PPP$,

purchasing-power-parity-adjusted dollars.
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CHW-provided HIV care service. WTP studies have been used infre-

quently in healthcare research in low- and middle-income countries.

In the HIV field, several studies have examined WTP for receiving

ART vs not receiving ART (Muko et al., 2004; Mbachu et al., 2018;

Tran et al., 2018), one study investigated WTP for CD4-cell count

and viral load monitoring (Nguyen et al., 2017), and one study

reported WTP for mobile-phone-based ART adherence support

(Tran and Houston, 2012). The only two studies that we identified

as reporting WTP for a CHW-provided service were a WTP study

for a diabetes prevention programme in North Carolina (Alva et al.,

Table 2 Predictors of WTP and preferring ART community delivery over standard facility-based care

Preferring ART

community deliverya

Willing to pay for ART

community deliveryb

Amount willing to payc

RR (95% CI) P RR (95% CI) P % change (95% CI) P

Sex

Female 1.00 (Ref) 1.00 (Ref) 0.00 (Ref)

Male 1.14 (0.97–1.33) 0.122 1.07 (0.88–1.30) 0.506 �8.44 (�38.81–21.94) 0.586

Age (years)

[18,28] 1.00 (Ref) 1.00 (Ref) 0.00 (Ref)

(28,38] 1.09 (0.88–1.34) 0.433 0.98 (0.78–1.24) 0.895 �15.49 (�51.32–20.33) 0.397

(38,48] 1.22 (0.93–1.59) 0.144 0.78 (0.62–0.99) 0.042 �15.78 (�45.71–14.14) 0.301

>48 1.31 (0.97–1.77) 0.074 0.69 (0.51–0.93) 0.015 �33.65 (�77.38–10.09) 0.132

Education

None 1.00 (Ref) 1.00 (Ref) 0.00 (Ref)

Primary school 0.69 (0.56–0.85) <0.001 1.08 (0.77–1.53) 0.651 �21.14 (�74.38–32.10) 0.436

Secondary school or above 0.61 (0.43–0.86) 0.005 1.49 (1.00–2.22) 0.048 3.99 (�52.61–60.59) 0.890

Marital status

Not married 1.00 (Ref) 1.00 (Ref) 0.00 (Ref)

Married 1.06 (0.93–1.21) 0.370 1.19 (1.06–1.33) 0.003 4.87 (�24.41–34.14) 0.745

Years since initiation of ART

[0,3] 1.00 (Ref) 1.00 (Ref) 0.00 (Ref)

(3,5] 1.24 (1.04–1.49) 0.018 0.98 (0.81–1.19) 0.844 21.46 (�3.46–46.37) 0.091

>5 1.32 (1.02–1.72) 0.036 1.07 (0.85–1.35) 0.573 �10.79 (�36.90–15.33) 0.418

Mode of ART provision

Once a month 1.00 (Ref) 1.00 (Ref) 0.00 (Ref)

Every 2 months 1.63 (1.18–2.24) 0.003 1.22 (0.92–1.61) 0.160 �49.68 (�120.38–21.03) 0.168

Brought home 3.39 (2.53–4.55) <0.001 1.21 (0.75–1.94) 0.429 �61.70 (�134.42–11.02) 0.096

Disclosed HIV status

Yes 1.00 (Ref) 1.00 (Ref) 0.00 (Ref)

No 0.68 (0.52–0.89) 0.005 0.66 (0.43–1.00) 0.049 20.79 (�10.07–51.65) 0.187

Received ART community delivery

No 1.00 (Ref) 1.00 (Ref) 0.00 (Ref)

Yes 2.94 (2.21–3.91) <0.001 0.90 (0.69–1.17) 0.424 �28.77 (�72.36–14.82) 0.196

Total costs for today’s ART visit (PPP$)

0 1.00 (Ref) 1.00 (Ref) 0.00 (Ref)

(0,1] 0.89 (0.61–1.30) 0.545 1.27 (1.00–1.61) 0.050 26.99 (�2.66–56.64) 0.074

(1,2] 0.63 (0.45–0.89) 0.009 1.19 (0.91–1.56) 0.209 12.60 (�19.88–45.07) 0.447

>2 0.84 (0.62–1.13) 0.243 1.37 (1.03–1.83) 0.031 5.92 (�30.63–42.46) 0.751

Travel time to the ART clinic (min)

[0,15] 1.00 (Ref) 1.00 (Ref) 0.00 (Ref)

(15,30] 0.94 (0.77–1.15) 0.571 0.98 (0.84–1.14) 0.787 31.75 (5.67–57.82) 0.017

(30,60] 0.88 (0.65–1.18) 0.391 1.03 (0.77–1.38) 0.845 31.66 (6.21–57.12) 0.015

>60 1.13 (0.82–1.54) 0.463 0.86 (0.62–1.19) 0.365 31.44 (�0.87–63.75) 0.057

Waiting time for today’s ART visit (min)

0 1.00 (Ref) 1.00 (Ref) 0.00 (Ref)

(0,20] 0.84 (0.62–1.15) 0.281 1.69 (1.10–2.59) 0.016 119.47 (11.20–227.75) 0.031

(20,60] 0.88 (0.56–1.38) 0.577 1.60 (1.05–2.44) 0.028 95.81 (�7.46–199.09) 0.069

>60 1.43 (0.98–2.08) 0.061 1.74 (1.16–2.62) 0.007 93.57(�11.10–198.24) 0.080

aThis regression was run among all participants. The outcome was whether participants preferred ART community delivery over standard facility-based care.

We used Poisson regression with a robust error structure and adjusted standard errors for clustering at the level of the healthcare facility. Each regression only had

one independent variable.
bThis regression was run among those participants who stated that they preferred ART community delivery over standard facility-based care. The outcome was

whether participants were willing to pay for ART community delivery (regardless of the amount). We used Poisson regression with a robust error structure and

adjusted standard errors for clustering at the level of the healthcare facility. Each regression only had one independent variable.
cThis regression was run among those participants who stated that they preferred ART community delivery and were willing to pay for ART community deliv-

ery. The outcome was the natural logarithm of the maximum amount (in PPP$) that participants were willing to pay. We used an Ordinary Least Squares regres-

sion and adjusted standard errors for clustering at the level of the healthcare facility. Each regression only had one independent variable.
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2017), finding that participants were willing to pay more for pro-

grammes led by registered professionals than by CHWs, and WTP

for receiving injectable contraceptive depot-medroxyprogesterone

acetate in Mozambique (Jacinto et al., 2016), which found that

64% of women were willing to pay for the service.

This study has several limitations. First and foremost, the

amount that patients stated that they were willing to pay in the ques-

tionnaire may not be the amount that they would be willing to pay

if the programme was implemented in the future. It is unclear

whether this limitation resulted in this study overestimating or

underestimating WTP. On the one hand, participants may have

wanted to appear generous (or grateful if they have received ART

community delivery as part of the cluster-randomized trial and/or

interacted with their interviewer before the study exit questionnaire

as part of the cluster-randomized trial) to the interviewer and thus

overstated the amount that they were willing to pay. Participants

may also have been too optimistic in predicting future financial pres-

sures that they may face. On the other hand, they may also have

strategically under-reported their WTP anticipating that they may

be asked to pay the stated amount in the future. Second, we only

sampled ART patients who were residing in the neighbourhoods sur-

rounding the healthcare facility that they were attending for ART

care. It is possible that ART patients who reside further away from

the facility (presumably by choice because most neighbourhoods in

Dar es Salaam have an ART care facility in close proximity) had a

different WTP for ART community delivery. We restricted our study

to patients living in surrounding neighbourhoods because the HBCs

affiliated with a healthcare facility only work in the neighbourhoods

surrounding that facility. Third, our findings are specific to Dar es

Salaam and may not necessarily be generalizable to other settings.

Conclusion

It appears to be possible to raise a considerable amount of funds for

CHW-led ART community delivery in Dar es Salaam from patients

themselves. However, the revenue generated likely only covers a mi-

nority of the costs of such a programme and, thus, major co-

financing by governments or donors would still be required. In add-

ition, the opportunity for cross-subsidization by charging a higher

price to individuals with a higher socioeconomic status likely is lim-

ited. Further to the possibility of decongesting healthcare facilities,

improving adherence to antiretroviral drugs, and increasing reten-

tion in ART care, CHW-led ART community delivery offers an op-

portunity for cost savings for health systems because care is shifted

from more highly paid health worker cadres (nurses and physicians)

to a lower-paid one (CHWs). Given the rising number of individuals

eligible for ART in Tanzania (Wang et al., 2016), these cost savings

could be large and would likely increase over time as demand for

ART care increases. Along with involving patients themselves in the

financing of such programmes, governments should attempt to

translate these potential savings into additional funds that can be

used for financing ART community delivery.

Supplementary data

Supplementary data are available at Health Policy and Planning online.
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