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Background: As of June 2020, the World Bank had piloted or implemented results-based financing 
(RBF) in 27 countries; its cumulative investment in RBF was US$1.6 billion. Despite increasing evidence 
on the success of RBF on raising utilization and quality of key health care services in many settings, there is 
little information on the cost-effectiveness of such programs. As RBF competes for resources against other 
compelling programs, such evidence is critical. Zimbabwe piloted its RBF program from July 2011 through 
June 2014 to improve its maternal and child health (MCH) services through a controlled trial. To understand 
the usefulness of RBF in Zimbabwe and globally, this study assessed the cost-effectiveness of the country’s 
RBF program.
Methods: Using a pre-post design in 16 RBF and 16 matched control districts with 3.46 and 2.23 million 
inhabitants, respectively, the study’s impact evaluation found that RBF increased the share of institutional 
deliveries and post-partum tetanus vaccinations by 13.4 and 20.0 percentage points, respectively, compared 
to control districts (P<0.01). Extending the impact evaluation with data from household and facility surveys, 
this cost-effectiveness analysis used the Lives Saved Tool (LiST) and an expert panel to convert utilization 
and quality changes into lives saved and quality-adjusted life years (QALYs) gained in 2012 US dollars.
Results: The residents of RBF districts gained 658 lives and 15,498 QALYs annually, with quantity and 
quality improvements each contributing about half the gains. The net annual cost was $2.32 per capita. The 
incremental cost-effectiveness ratios (ICERs) were $636/QALY gained for Zimbabwe’s pilot RBF program 
and $479/QALY when projected to an ongoing program.
Conclusions: Both ICERs are below Zimbabwe’s per capita gross domestic product (GDP, $956 in 2012), 
making RBF a very cost-effective intervention for strengthening MCH services.
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Introduction

Once known for its high achievement of health outcomes 
in Sub-Saharan Africa between 1990 and 1995, Zimbabwe’s 
health sector declined in performance and coverage of 
health services during the decade between 2000 and 
2010. Fluctuations in Zimbabwe’s economy since 2000 
similarly affected the health status of its population. The 
maternal mortality ratio (MMR) declined from 695 deaths 
per 100,000 live births in 1999 to 555 in 2005, but then 
peaked at 960 in 2010–2011 (1). Although maternal and 
child health (MCH) indicators showed some subsequent 
signs of improvement, MMR still remained far short of 
the Millennium Development Goal (MDG) target of 174 
deaths per 100,000 live births. The high MMR in 2010-11 
was also accompanied by the high under-five [84] and infant 
[57] mortality rates per 1,000 live births in the country (1).

These high pre-2012 rates were likely due to low 
coverage and quality of key MCH services. According to 
the Demographic and Health Survey (DHS) in 2010–2011, 
skilled birth attendance was only 66.2% of deliveries and 
only 64.8% of pregnant women received four or more 
antenatal visits. Following delivery, only 27.1% of women 
received postnatal care in 2010 (2). Mothers with no formal 
education were further disadvantaged, with only 38% births 
with skilled attendants, compared to 95% for mothers with 
more than secondary education. Similar disparities existed 
across economic strata, with skilled birth attendance of 
47.5% in the poorest wealth quintile versus 90.6% in the 
wealthiest quintile. Financial barriers were regarded as one 
of the major reasons for not being able to access health care, 
followed by the distance to health facilities (1).

To some extent, low government health expenditures 
contributed to these problems. Zimbabwe devoted only 8% 
of central government expenditure on health in 2011 and 
10% in 2012 (2,3). The country faced financial constraints, 
which forced many poor households to forego necessary 
health care. The quality of Zimbabwe’s health services also 
presented challenges (1,4). Problems included understaffing 
and lack of up-to-date clinical knowledge and skills for 
providers. To address these problems, the Government 
of Zimbabwe pre-piloted a results-based financing (RBF) 
program in 2011 and initiated a full pilot with evaluation in 
2012 through the World Bank’s Health Sector Development 
Support Project (5).

Since 2006, the number of countries or organizations 
piloting or scaling up RBF approaches has increased steadily. 

As of June 2020, the Zimbabwe RBF program was one of 27 
implemented or piloted in low- and middle-income countries 
(LMICs) supported by US$1.6 billion from the Health 
Results Innovation Trust Fund (managed by the World 
Bank) and International Development Agency. RBF impact 
evaluations were publicly reported for 24 countries (6).  
Beginning with a seminal study from Rwanda (7), several 
country studies (8-10) and reviews (11-16) of RBF in LMICs 
have been reported in the scientific literature. While results 
vary by indicator and setting, the plurality are favorable, 
several neutral, and only one adverse (17).

Reviewers have pointed out, however, that even if 
RBF works, the resources spent measuring and rewarding 
performance detract from those available for service 
provision (7). Cost-effectiveness analyses of RBF in other 
countries (e.g., Haiti and Zambia) found RBF generally 
cost-effective (10,18). A further question concerns 
separating the value of additional resources provided to 
health facilities from their intended conditionality on 
performance. The Zimbabwe program, like previous 
RBF programs in Rwanda and Zambia, had a comparison 
arm with “input-based” financing. Beginning in month 6 
and continuing through the remainder of the 27-month 
study period, these facilities received funding through the 
UNICEF-operated Health Transitions Fund (HTF) on 
behalf of several donors. HTF payments, which were not 
tied to performance, were equivalent to the average for RBF 
facilities. User fees were removed in both RBF and control 
facilities.

Thus, this Zimbabwe cost-effectiveness evaluation 
mainly examines the pure incentive effect of RBF, 
separate from the additional resources that accompany it. 
Additionally, this study also helps examine the sustainability 
of RBF programs in a resource-limited setting. Its designers 
chose the 27-month period as long enough to separate start 
up from ongoing activities and impact maternal-child health 
outcomes, but short enough to provide timely results.

Finally, both the public and international partners had 
seen waning confidence in institutions due to Zimbabwe’s 
previous hyperinflation, defaults on international 
obligations, economic decline, and massive unemployment. 
This context thus tests RBF in an extremely challenging 
environment. This study seeks to inform decisions about 
RBF not only for Zimbabwe, but in applications worldwide. 
We present the following article in accordance with the 
CHEERS reporting checklist (available at http://dx.doi.
org/10.21037/jhmhp-20-84).

http://dx.doi.org/10.21037/jhmhp-20-84
http://dx.doi.org/10.21037/jhmhp-20-84
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Methods

Research design

The cost-effectiveness analysis followed a published 
protocol building on the impact evaluation of the RBF 
program (19) combining multiple sources of data (see 
Figure 1). The impact evaluation of Zimbabwe’s RBF 
program used a quasi-experimental research design to 
evaluate the program’s impact on utilization of key health 
services (20). The impact evaluation involved 32 districts 
in 16 representative pairs. To create these 16 pairs, first a 
principal components analysis was performed on all districts 
in the eligible provinces based on geographical accessibility, 
type of health facility, size of the catchment population, 
proportion of health facility staff in position, presence of 
key staff (e.g., District Medical Officer or District Health 
Officer), and historical utilization rates of key maternal child 
health services (antenatal and postnatal care, vaccinations, 
and institutional delivery).

Next, two districts from the upper quintile and two 
from the lower quintile in each province were randomly 
chosen. The Zimbabwe Ministry of Health and Child Care 
(MOHCC) then purposively selected one district in each 
pair to receive the RBF program, with the other district 
in each pair serving as a control district. The selection 

may have been an attempt to assign districts to RBF that 
the MOHCC felt needed more resources, as the RBF 
districts had 30% of households in Zimbabwe’s lowest 
wealth quintile compared to 23% in control districts (20). 
The baseline was built on the DHS survey, and thus it 
had benefit of decades of previous surveys with similar 
methodology across dozens of countries.

Consistent with impact evaluations in other RBF 
programs, both baseline and endline surveys interviewed 
substantial numbers of households (1,610 households 
in baseline and 1,830 in endline). The difference-in-
differences (DID) analysis, described below, controls for 
any differences in baseline levels between intervention and 
control districts. Altogether, the RBF and control districts 
contained 3.46 and 2.23 million people, respectively. Health 
facilities in the RBF group received incentives tied to 
performance on MCH care (quantity and quality of service 
delivery). Health facilities in the control districts received 
fixed subsidies unrelated to performance.

Quantity incentives

The quantity incentives were calculated as the sum of the 
products of the verified numbers of 17 target MCH services 
times the unit cost of each service set by the RBF program. 

Figure 1 Schema for this study. DALY, disability-adjusted life year; QALY, quality-adjusted life year.
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The unit prices at rural health centers, which approximated 
the relative importance of the services, ranged from $0.05 
for a curative visit to $12.50 for an institutional delivery. 
Table 1 shows the incentivized indicators and the incentive 
payment per visit at the health-center level. These payments 
were increased by a remoteness bonus, which paid remote 
facilities (e.g., having limited or no public transportation 
or located at a substantial distance from the nearest district 
hospital) up to 30% more per service. Some payment rates 
were reduced in 2013 to ensure that aggregate incentive 
payments remained within the project’s budget. Supplement 
I (Table S1) shows the corresponding payment schedule for 
district hospitals in the incentives arm.

Quality incentives

To assess the incentive payments for quality of care, the 
RBF program designed a “balanced score card” covering 
about 100 structural and process quality measures, as well 

as organization and management performance. Staff of 
Cordaid, the implementation agency of Zimbabwe’s RBF 
pilot program, scored each RBF health facility in an RBF 
district from 0% to 100%. This score could then add up to 
25% the payments to the facility based on its earnings for 
quantity and remoteness bonus. The structure and process 
measures broadly paralleled those of RBF programs in other 
countries (21).

Household survey and health facility survey

To assess the impact of RBF on services delivery, two rounds 
of household surveys were used. For the first round, the 
impact evaluation team did not collect original data. Instead, 
the baseline assessment used the 2010–2011 Zimbabwe 
DHS, conducted from Sep. 2010 to Mar. 2011, as its 
timing preceded the roll-out of the RBF pilot study in April  
2012 (1). The baseline 1,610 households with a pregnancy-
related outcome, i.e., live birth, stillbirth, abortion or 

Table 1 Incentivized services at health centers and their unit prices (incentive payments)

Indicator number Indicator Price since Sep. 2013 Price before Sep. 2013

1 OPD new consultations† $0.10/$0.05 $0.16

2 1st antenatal visit during first 16 weeks $3.00 $3.00

3 ANC: 4+ visits completed $3.00 $3.00

4 HIV VCT in ANC $1.00 $2.00

5 ARVs to HIV+ pregnant women (PMTCT) $2.50 $2.00

6 Tetanus TT2+ $0.45 $0.45

7 Syphilis RPR test $0.45 $0.45

8 IPT (for 2 doses completed) $0.45 $0.45

9 Normal deliveries $12.50 $12.50

10 High risk perinatal referrals $3.00 $3.00

11 Post-natal visits, two or more $4.50 $3.00

12a Family planning, short term methods $1.00 $2.50

12b Family planning, long term methods $5.00 $50.00

13 Primary series of immunisations completed $3.50 $3.50

14 Vitamin A supplementation $0.18 $0.18

15 Growth monitoring, children <5 years $0.18 $0.18

16 Acute malnutrition cured & discharged children <5 years NA $3.00
†, OPD new consultations: $0.05 for peri-urban/high volume; $0.10 for other facilities. OPD, outpatient department; ANC, antenatal care; 
HIV VCT, human immunodeficiency virus voluntary counselling and testing; ARV, antiretroviral; PMTCT, prevention of mother-to-child 
transmission; RPR, rapid plasma reagent; IPT, intermittent preventive treatment.

https://cdn.amegroups.cn/static/public/JHMHP-2020-IHSE-06-Supplementary.pdf
https://cdn.amegroups.cn/static/public/JHMHP-2020-IHSE-06-Supplementary.pdf
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miscarriage within the 2 years prior to the survey in the 
study area, were included in the analysis. The follow-up 
household survey, conducted from May through August 
2014, surveyed 1,836 households using a full community 
listing that identified households with a pregnancy-related 
outcome in the 2 years prior to survey. The follow-up survey 
covered socio-economic measures, general health-seeking 
behavior, use of MCH services and perceived quality. The 
household survey estimated coverage of antenatal care 
(ANC), post-partum and postnatal care (PNC), institutional 
delivery, immunizations, and intermittent preventive 
treatment in pregnancy (IPTp). Although coverage of 
family planning could have also been calculated from the 
household survey, results may not have been representative 
due to the sample selection of recently pregnant women.

In addition, two rounds of health facility surveys were 
conducted in the 32 districts covering both primary health 
centers and district hospitals. At baseline (Nov. 2011 to Feb. 
2012), 197 health facilities were surveyed while at follow up 
(May to Aug. 2014), 222 were surveyed. The health facility 
survey included a comprehensive review of health data, 
health worker interviews, health knowledge, patient exit 
interviews, and service delivery. The health facility survey 
provided information on utilization of family planning 
and HIV/AIDS services, including testing, counselling, 
and antiretroviral (ARV) treatment of pregnant women 
with HIV. The health facilities also provided information 
on general quality of care and service-specific quality 
measures, which we used to construct a quality index. Our 
effectiveness measures combined the two rounds of quality 
indexes and the two household surveys.

Cost components

Given that the cost-effectiveness analysis of RBF is 
primarily designed to inform the Ministry of Finance, the 
MOHCC, donors, and development partners about the 
continued implementation and potential extension of RBF, 
this cost-effectiveness analysis used a healthcare sector 
perspective (22). This perspective considers aspects that 
are the most relevant to decision makers: the costs to these 
funders in delivering services. This perspective excludes 
non-medical direct costs, such as household travel expenses. 
This perspective does not explicitly count indirect costs (e.g., 
the value of income or time lost due to illness or premature 
death), but does count these benefits through lives saved.

Similarly, to provide operational recommendations for 
decision making by key stakeholders, this study examined 

financial costs rather than economic costs, as donors and 
implementers are most interested in return from direct 
financial investments. The financial approach recognizes 
that many decisions must be made within a time-limited 
period. Within the relevant period, for government facilities 
most personnel, equipment, and building expenditures are 
fixed costs, while many consumables are variable costs. 
Therefore, for the cost analysis, we included all RBF 
program costs and costs of additional consumables (drugs 
and supplies) due to the increase of services resulting from 
the RBF program. Program costs, the most important 
component, comprised net results-based incentive 
payments to health facilities, in-country operational and 
administrative costs for running the RBF program, and 
costs incurred by the funder (World Bank) for supporting 
the designing, implementing and monitoring the RBF 
program.

Data sources for costs

We obtained program costs from Cordaid, the Ministry of 
Finance, the MOHCC, and the World Bank Zimbabwe 
office. World Bank staff allocated their time between impact 
evaluation activities (which served both RBF and control 
districts) and implementation oversight (dedicated entirely 
to RBF activities). We asked World Bank staff to estimate 
the cost for each type of activity and allocated the cost 
accordingly. For the cost incurred by the World Bank on 
the impact evaluation, we further allocated it to RBF and 
control districts based on the share of the operational costs 
between the two groups.

To capture the induced cost from the increased 
services due to the RBF program, we derived costs of 
all consumables, such as drugs and supplies, from a data 
set compiled by the National Pharmaceutical Company 
(NatPharm), the national pharmaceutical distribution 
center. We extracted all quantities and prices of all 
NatPharm products supplied to study districts from January 
2011 through March 2012 (the five quarters preceding 
the RBF pilot study) and from April 2012 through June 
2014 (the nine quarters during the RBF pilot study). We 
then calculated NatPharm costs per person per quarter 
in intervention and control districts and employed a DID 
analysis to determine the incremental costs of consumables. 
We collected data on disbursements of the HTF to control 
districts from the Crown Agents, the HTF’s implementing 
agency. We tallied costs over the RBF’s implementation 
from 2012 through 2014 and expressed them in 2012 US 
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dollars (the starting year for the intervention).

Quantity component of effectiveness

In view of the objectives of Zimbabwe’s RBF program, 
the measurement of effectiveness focused on assessing 
hypothesized improvements in both the utilization and 
quality of MCH services. To assess impact on utilization, 
we obtained the statistical results from both the household 
and health facility surveys on key MCH services (i.e., ANC, 
PNC, institutional delivery, and child immunizations). 
Our impact assessment built on the only evaluation of the 
Zimbabwe RBF program (20).

Using the DID approach, we first calculated quantity-
based change in each relevant indicator as the change 
in quantity in the RBF group less change in quantity in 
the control group. We added this change to the baseline 
coverage to derive the quantity-based endline coverage for 
each indicator.

Quality component of effectiveness

We assessed hypothesized improvements in quality of care 
from the two rounds of the health-facility survey, which 
measured general quality, clinical process, availability of 
drugs and supplies, availability of equipment, and availability 
of qualified human resources. We used the weights from 

a Delphi panel of 15 public health experts from a parallel 
program in Zambia to determine the relative importance of 
each of the quality components and generated a quality index 
(ranging from 0 to 1) for each service (18). We conducted 
two rounds of the Delphi survey and used the results from 
the second round (after experts had exchanged information 
with one another) for the analysis. The Delphi questionnaire 
used to estimate the relative importance of each quality 
component is provided in Supplements II and III.

We are unaware of any production function that directly 
assessed the impact of the quality indicators used in 
Zimbabwe on health outcomes. We therefore used the same 
expert panel to estimate the health impact of the quality of 
care to generate an impact index using a quadratic function 
(see Figure 2). The family of quadratic functions was used 
because of its flexibility to accommodate concave up, 
concave down, and linear relationships, including threshold 
and ceiling effects. Supplement IV (Figure S1) provides 
the Delphi questionnaire on the impact of quality of care 
on health and Supplement V (Figure S2) shows the relative 
importance of each component.

To incorporate quality of care in the analysis, we 
generated the quality adjusted coverage of each key 
indicator by multiplying its health-effect index times the 
coverage of corresponding service from the household or 
health facility survey. Finally, our quality-adjusted scenario 
used the Lives Saved Tool (LiST) to convert the increase in 

Figure 2 Family of functions showing alternative impacts of quality (label corresponds to effect of a quality index of 50%).
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quality-adjusted coverage of these relevant indicators into 
the number of lives saved (quality-adjusted scenario) (23).  
In our quantity only scenario, we used the coverage 
information from the impact evaluation directly in the 
LiST modelling, and estimated the number of lives saved 
under this scenario (quality unadjusted scenario). The 
LiST model estimated the efficacy of interventions from 
the international public health literature. Our application 
of this model to Zimbabwe implicitly assumes that the 
intervention would work comparably well in that country. 
As the country’s health workers are generally well trained, 
the assumption is plausible.

Cost-effectiveness analysis

We used key parameters from the Zimbabwe data preloaded 
in the LiST tool (e.g., the age structure of the population), 
and adjusted the population size to the size of the catchment 
population in the RBF group. With the estimated changes 
of the coverage of key MCH services (e.g., institutional 
delivery, ANC, PNC) from the DID analysis, the LiST 
tool produced the number of lives saved from each net 
change in each indicator under two scenarios: one without 
quality improvement adjustment and one with. As the lives 
saved were those of children and women of childbearing 
age, we assumed that the individuals were then healthy. 
We converted this into discounted quality-adjusted life 
years (QALYs) based on Zimbabwe’s 2012 age-specific life 
expectancy (24). We discounted both life years and costs at 
3% per year, as reaffirmed by recent guidelines (22).

To standardize the population size, we converted both 
incremental costs and effectiveness (measured in QALYs 

gained) to a per capita basis. We then calculated the 
incremental cost-effectiveness ratio (ICER) as follows:

    
 /

/s of RBF program capitaICER
QALYs

Incremental cost
gained capita

= 	 [1]

Sensitivity analyses

To construct sensitivity analyses for quantity and quality 
outcomes, we calculated the mean and standard deviation, 
fit a normal distribution, and calculated 95% confidence 
intervals (CIs) for key results. We selected institutional 
delivery as the bellwether outcome based on highest unit 
reimbursement rate, its importance to lives saved (23) and 
its significant outcomes in the impact evaluation (20). For 
this outcome, we calculated the ratios of its lower and upper 
CIs to the central estimate. We then applied these ratios to 
obtain the 95% CIs of impacts and ICERs on lives saved and 
QALYs gained both with and without quality adjustment.

This study did not collect nor access any human studies 
data (all human data were existing aggregate statistics) so 
that ethical approval was waived.

Results

Net costs

Table 2 shows costs of the RBF program in intervention 
and control districts, excluding research and evaluation 
costs. Aggregate costs managed by the purchasing agent 
(Cordaid), a Netherlands-based NGO, were $24.09 
million from April 2012 through June 2014 (2.25 years) 
or $3.09 per person per year (i.e., $2.04 plus $1.05). The 

Table 2 Cost per capita per year (US$) by funding agent and type of district

Funding agent
Intervention districts Control districts

Net cost
Description Amount Description Amount

Incentive 
payments

RBF payments to health centers 
and district hospitals

$2.04 None $0.00 $2.04

Cordaid RBF program operations $1.05 None $0.00 $1.05

Other donor None $0.00 Health Transition Fund support $0.81 –$0.81

NatPharm Drugs and medical supplies $3.79 Drugs and medical supplies $3.85 –$0.06

World Bank 
headquarters

RBF program development and 
supervision

$0.10 None $0.00 $0.10

Total $6.98 $4.66 $2.32

RBF, results-based financing; NatPharm, National Pharmaceutical Company.
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distribution of annual program costs per capita found that 
$2.04 (66%) went to RBF incentive payments to health 
facilities while $1.05 (34%) was the cost for the purchasing 
agent (Cordaid) to operate the RBF program. These annual 
per capita operating costs comprised staff ($0.41), general 
administration ($0.20), capacity building for health center 
personnel ($0.12), headquarters support costs ($0.11), 
transport ($0.09), Cordaid capital items ($0.09), and 
supplies and equipment for health facilities ($0.04).

The costs of consumables from January 2011 to March 
2012 from NatPharm before the RBF pilot study were  
$6.1 million in the intervention group and $6.8 million in 
the control group. During the pilot study (April 2012 to June 
2014) the costs of consumables increased to $29.5 million  
in the intervention group and $33.5 million in the control 
group (i.e., $13.1 million/year and $14.9 million/year, 
respectively). Due to the substantial increase in the cost of 
consumables in the post-period, we calculated predicted 
costs in the intervention group based on the ratio of pre-
period to post-period in the control group. We then 
computed the difference between actual costs and predicted 
costs in the intervention group, which was –$0.06/capita.

The estimated program costs at the World Bank 

headquarters was $752,821 over the 2.25 years, equivalent 
to $0.10 per capita per year. In addition, the intervention 
group facilities received no payments from the HTF, 
whereas the control group did. We computed the net cost 
of RBF for HTF payments per capita per year as –$0.81 
(intervention vs. control group). When considering all costs, 
the net costs of the intervention compared to the control 
group was $2.32 per capita per year.

Net impact on service utilization

Based on the impact evaluation, the major improvements in 
health services lay in more institutional deliveries, increased 
postpartum care, and post-partum tetanus vaccinations 
specifically. The net improvements were 13.4, 13.3, and 
20.0 percentage points, respectively. The impacts on key 
variables are shown in Table 3, and the detailed methods and 
full list of impacts were reported elsewhere (20).

Net impact on quality of care

Table 4 shows that RBF was associated with net improvements 
in quality of care for all major MCH services. It is noteworthy 

Table 3 Incentivized RBF services and subsidies in rural health centers

Quantitative indicators
Baseline Endline

DIDs (95% CI)
Relative DIDs, 

%RBF Control RBF Control

All vaccination 0.593 0.695 0.675 0.767 0.003 0.50

Institutional delivery 0.553 0.681 0.884 0.868 0.134*** (0.054–0.214) 24.23

Any ante-natal care 0.898 0.915 0.999 1.000 0.018 2.00

Post-partum care 0.424 0.551 0.929 0.882 0.133** (0.032–0.234) 31.37

**, P<0.01; ***, P<0.001. Source: World Bank, 2016 (20). DID, difference-in-differences; RBF, results-based financing, CI, confidence 
interval.

Table 4 Impact of RBF on quality indices at primary care facilities

Quality indicator
Baseline Endline

DIDs (95% CI)
Relative DIDs, 

%RBF Control RBF Control

Vaccination 0.87 0.89 0.87 0.86 0.05** (0.01–0.09) 5.7

Institutional delivery 0.77 0.83 0.78 0.71 0.13*** (0.05–0.21) 16.9

Ante-natal care 0.70 0.75 0.78 0.72 0.12*** (0.05–0.19) 17.1

Post-natal care 0.68 0.76 0.72 0.65 0.17*** (0.07–0.27) 25.0

**, P<0.01; ***, P<0.001. These estimates are based on data from 179 observations of primary health facilities, with additional controls for 
stratification by district-pair groupings. DID, difference-in-differences; RBF, results-based financing, CI, confidence interval.
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that these net improvements were the result of maintaining 
the baseline quality levels in the intervention group compared 
to declines for all services in the control group. The results 
from DIDs were all statistically significant. For example, 
compared to the control group, the quality of care for post-
natal care improved 25% more in the RBF group.

Impacts on lives saved and QALYs gained

Table 5 shows the number of deaths and lives saved from the 
improvements of these two major services. Without quality 
adjustment, the improvement in institutional delivery and 
postpartum care translated into 71 lives saved of pregnant 
women and 587 lives saved of children under five over the 
2.25 years in the RBF area. In total, 15,498 QALYs were 
gained. After we combined quality improvements for all 
services, such as ANC, vaccination, institutional delivery 
and PNC, and the utilization of services, the impact of 
RBF was even greater. The RBF program saved 147 lives 
of pregnant women and 1,060 lives of children under 5 
over the 2.25 years, saving 28,388 QALYs, suggesting that 
improving quality of care accounted for 45.4% of the QALY 
gains for institutional deliveries and increased postpartum 
care (i.e., 100% – 15,498/28,388).

Cost-effectiveness of RBF

Table 6 shows that the ICER was $1,166/QALY gained (or 

$27,457/life saved) without quality adjustment, with 95% 
CIs of $471–$1,861 and $11,103–$43,811, respectively. 
Adding the consideration of quality-of-care improved 
(lowered) the ICER to $636/QALYs gained (or $14,968/life 
saved), with 95% CIs of $257–$1,015 and $5,943–$23,453, 
respectively. The gross domestic product (GDP)/capita in 
Zimbabwe in 2012 (25) was $956. As the ICER was less 
than the GDP per capita, the RBF program was highly cost-
effective when quality improvements are included. Even the 
upper bounds of the CIs, being 1.96 and 1.06 times the per 
capita GNI, make the program at least cost-effective (26).

Discussion

In this pilot RBF program in Zimbabwe, RBF districts 
achieved significant increases in the coverage of institutional 
deliveries and postpartum care and in the quality of care 
compared to matched control districts. With a cost of $2.32 
per capita per year, RBF proved to be very cost-effective (i.e., 
$636/QALY) when projected to a mature program. The 
program’s design authorized the health facility’s committee 
to distribute some of the quarterly earnings as bonuses to 
the staff, thereby helping with critical alignments between 
institutional and individual incentives (27).

Ideally, the ICER of RBF in Zimbabwe should be judged 
against that of alternative programs within the country, 
but we could not identify any such examples. However, as 
another criterion for evaluating the cost-effectiveness of an 

Table 5 Number of deaths and lives saved between RBF and control group

Population

Quality unadjusted Quality adjusted

RBF 
deaths

Control 
deaths

Lives 
saved

QALYs 
gained

RBF 
deaths

Control 
deaths

Lives 
saved

QALYs 
gained

Children <5

2013 9,079 9,293 214 5,097 9,088 9,557 469 11,172

2014 8,208 8,581 373 8,885 8,322 8,913 591 14,078

Subtotal 17,287 17,874 587 13,982 17,410 18,470 1,060 25,249

Maternal

2013 728 754 26 555 694 782 88 1,879

2014 660 705 45 961 642 701 59 1,260

Subtotal 1,388 1,459 71 1,516 1,336 1,483 147 3,138

Total lives saved (point 
estimate)

658 15,498 1,207 28,388

RBF, results-based financing; QALY, quality-adjusted life years.
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intervention, the World Health Organization Commission 
on Macroeconomics and Health suggested that an 
intervention with a cost per QALY ratio to the country’s per 
capita GDP of one or less is very cost-effective (26,28,29).  
If the ratio is one to three times per capita GDP, then the 
intervention is cost-effective. As Zimbabwe’s 2012 per 
capita GDP (25) was $956, these central cost-effectiveness 
ratios ($1,166 and $637) represent 1.21 and 0.67 times 
the per capita GDP, respectively. Thus, RBF proved cost-
effective based on coverage improvements alone and very 
cost-effective combining quality and quantity effects.

Following this 2-year pilot study, Zimbabwe extended 
RBF to the rest of the country’s 62 rural districts. In 
an attempt to examine the long-term impact or cost-
effectiveness of RBF, we compared pre-RBF (2010-11) 
DHS with its post RBF (2015) counterpart (30). The 
comparison documents improvements in both incentivized 
indicators, such as facility-based deliveries (up from 65% to 
77%) and non-incentivized indicators, such as use of oral 
rehydration solution (up from 21% to 41%). As the DHS is 
not reported below the provincial level, however, it cannot 
be used to evaluate RBF.

As the initial program’s capital costs would not typically 
be included as an expense in the national program, national 

costs per capita would thus be 9% lower, or $2.11 per 
capita. Not being saddled with a start-up period, the mature 
national RBF program would probably have greater average 
annual benefits than the pilot program. The average benefit 
over the roughly 2-year pilot period was 3,650 QALYs 
per million population per year. As this benefit represents 
the net difference between the baseline and follow up 
surveys about 2 years later, a mature program (not needing 
a phase-in program) would be expected to have 33% 
greater benefits, or 4,850 QALYs per 100,000 population. 
This adjustment would occur because program impacts 
are phased in uniformly over the first 12 months. Thus, 
only half of a mature program’s annual benefits would be 
obtained in the first year, while the second year would 
realize all of the mature program’s annual benefits. The 
combined effects make the ICER of a mature program $479 
per QALY (0.49 times the per capita GDP)—even more 
cost-effective.

The pilot’s favorable ICER suggests that the RBF 
program could be further strengthened by targeting 
resources to services with high clinical impact, but with 
low utilization. Incentives to services that have had high 
coverage should be minimized or should be targeted to 
populations with low coverage. One example is the coverage 

Table 6 ICER of RBF

Parameters Quality unadjusted Quality adjusted

Impact on lives saved

Incremental costs (USD per year per capita) $2.32 $2.32

Lives saved from children under age 5 587 1,060

Lives saved from pregnant women 71 147

Incremental effectiveness (total lives saved) 658 1,207

Incremental effectiveness (lives saved per year per million 
population, 95% CI)

84 [34–134] 155 [63–247]

ICER (cost/life saved, 95% CI) $27,457 [$11,103–$43,811] $14,698 [$5,943–$23,453]

Impact on QALYs gained

QALYs gained from children under age 5 13,982 24,249

QALYs gained from pregnant women 1,516 3,138

Incremental effectiveness (total QALYs gained) 15,498 28,388

Incremental effectiveness (QALYs gained per year per million 
population, 95% CI)

1,990 (805–3,175) 3,650 (1,476–5,824)

ICER (cost/QALY gained, 95% CI) $1,166 ($471–$1,861) $636 ($257–$1,015)

ICER, incremental cost-effectiveness ratio; RBF, results-based financing; USD, US dollars; QALYs, quality-adjusted life years; CI, 
confidence interval.
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of ANC. It accounted for 7% of RBF’s incentive payments 
at health centers and ranked fifth among all incentivized 
indicators, and had high coverage in Zimbabwe prior to the 
implementation of the RBF program, with an average of 
90% in combined RBF and control areas (16), leaving little 
room for potential improvement from interventions.

Our inclusion of multi-dimensional measures of quality 
of care represents an advance over RBF evaluations based 
only on quantity or coverage. Our analysis of quality was 
guided by the principle that the delivery of each service with 
excellent quality would deliver health benefits equivalent 
to those in other carefully implemented settings—the 
effectiveness embodied in LiST. Extremely poor quality, on 
the other hand, was considered equivalent to not delivering 
the service at all. Adverse outcomes in such circumstances, if 
they occurred, were estimated to be balanced by occasional 
lucky good results. These principles meant that all the 
impact curves in Figure 2 were constrained to pass through 
the lower left and upper right corners.

A limitation of our approach was our need to rely on 
an expert Delphi panel, rather than objective evidence, to 
select the specific curve in Figure 2 to relate quality levels 
into health outcomes. Nevertheless, the effects on outcomes 
of possible misjudgment by our expert panelists were likely 
limited. For example, if the quality index were very low (i.e., 
under 10%) all of the impact curves are close to their lower 
left corners. Thus, the impact can be no more than 20% 
regardless of which impact curve were chosen. Similarly, if 
the quality index were very high (i.e., over 90%) all of the 
impact curves are close to their upper right corners and the 
impact is at least 80%, regardless of which impact curve 
were chosen.

The effect of moderate changes in quality is governed 
by the slope of the curve chosen in Figure 2. However, 
these curves all have an average slope of 45 degrees. If the 
misjudgments were random, a possible misjudgment by 
some experts resulting in their reliance on curve segments 
that were too flat being counterbalanced by reliance by 
other expert’s reliance on segments that were too steep. 
An alternate scenario, which excluded quality adjustments 
altogether, found that the program was cost-effective based 
on quantities alone.

Another potential limitation was fact that our healthcare 
perspective did not explicitly allocate additional personnel 
costs if volume increased. This perspective follows the 
actual budgeting of the MOHCC, which did not adjust 
personnel slots by service volume. However, the distribution 
of part of the facility’s earnings to staff did, in fact, pay 

existing staff for greater effort.
Even though Zimbabwe’s RBF program proved very 

cost-effective, a further policy question concerns RBF’s 
comparison against other reproductive and maternal child 
health (RMCH) interventions. Economic evaluations of 
many RMCH interventions in LMICs have found that most 
of these are also highly cost-effective or cost-beneficial. 
The ICERs for the RBF program in Zambia ($837 or 0.48 
times the per capita GDP) (18) and for reproductive health 
vouchers and modeled maternal community-based health 
insurance in Uganda, were $302 and $298, or 0.59 and 0.58 
times the per capita GDP, respectively (31). Systematic 
reviews have found many economically advantageous 
RMCH programs (32,33). As with RBF, the setting and 
implementation can dramatically affect results. For example, 
an economic evaluation found that the management of 
childbirth-related complications was 100 times more 
advantageous in Zimbabwe compared to Gabon (33). Thus, 
RBF should be not a competitor, but a complement to other 
RMCH interventions, working with them to strengthen 
health systems.

As with other RBF programs, context and implementation 
matter (11). Site visits and process evaluations documented 
inevitable shortcomings in program implementation, such 
as delays of up to 3 months in sending incentive payments 
to facilities due to national budget problems. Open 
communication from the purchasing agent to facility staff, 
however, minimized the adverse impact (34).

Bui lding on the experience in  this  s tudy with 
systematically measuring quality, Zimbabwe instituted 
initiatives with continuous quality improvements (35). 
Then, in 2018, reflecting the institutionalization of 
RBF, the Government of Zimbabwe took over program 
management from the World Bank (36). As Zimbabwe 
and other countries continue refining RBF programs, we 
suggest several potential improvements. First, for some 
services, such as vaccinations and prenatal care, coverage 
was virtually saturated so major improvements in quantity 
were not possible. Future incentive programs could drop 
incentivizing coverage of those services, shifting the 
incentive to quality or other indicators for under-utilized 
services. Second, it would be helpful to impose penalties for 
repeated declining performance to complement incentives 
for good performance, so that participants will work hard 
to avoid losses. Studies conducted in the US show that the 
combination of reward and penalties improves the efficiency 
of service delivery (37,38). Third, to motivate participants 
more intensively, the program may wish to set thresholds 
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for various services and institute higher rewards only for 
incremental performance above those thresholds. Fourth, 
to maximize the impact of RBF, it would be helpful for 
the MOHCC to consider integrating RBF with demand-
side interventions (e.g., voucher schemes or community 
RBF). Research in the US suggested that incentives 
shared between health workers and patients (also termed 
conditional cash transfers) would be more effective than 
rewards for providers alone (39).
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Supplementary 

Supplement I

Table S1 Services at hospitals for incentive payments and their unit prices

Indicator number Indicator
Current price  

(after Sep. 2013)
Price before Sep. 2013

1 Normal deliveries* $12.50/$25 $25

2 Deliveries with complications $50 $80

3 Caesarean sections $140 $140

4 Family planning tubal ligations $30 $30

5 High risk perinatal referrals $3 $3

6 Acute malnutrition cured & discharged children <5 years $3 NA

*, Normal deliveries are not supposed to be done at a hospital except for referred complicated deliveries. For Hybrid hospitals, normal 
deliveries are paid $12.50 for walk in and $25.00 for referred cases. Source: Washington DC: World Bank, 2016. Rewarding provider 
performance to improve quality and coverage of MCH outcome. MCH, maternal and child health.

Supplement II

Delphi questionnaire for quantifying the relative importance of generic vs. service-specific quality indicators

Factors contributing to quality of care and health outcomes potentially include not only service specific factors but also other 
factors in the facility, such as autonomy, leadership and management, infrastructure, and supportive supervision and technical 
support from higher levels.

Question: please assign a value between 0 and 100 for disease specific versus general factors that reflect the importance in 
overall quality of care for that specific disease. The sum of the two should be 100%.

Curative care Weight (sum =100%)

Service specific (clinical processes, drugs and supplies, equipment, staff)

General (autonomy, technical support & supervision, HRH, infrastructure)

Family planning Weight (sum =100%)

Service specific (clinical processes, drugs and supplies, equipment, staff)

General (autonomy, technical support & supervision, HRH, infrastructure)

Vaccination Weight (sum =100%)

Service specific (clinical processes, drugs and supplies, equipment, staff)

General (autonomy, technical support & supervision, HRH, infrastructure)

Institutional delivery Weight (sum =100%)

Service specific (clinical processes, drugs and supplies, equipment, staff)

General (autonomy, technical support & supervision, HRH, infrastructure)

Prenatal care Weight (sum =100%)

Service specific (clinical processes, drugs and supplies, equipment, staff)

General (autonomy, technical support & supervision, HRH, infrastructure)

Post-natal care Weight (sum =100%)

Service specific (clinical processes, drugs and supplies, equipment, staff)

General (autonomy, technical support & supervision, HRH, infrastructure)

HIV VCT and PMTCT Weight (sum =100%)

Service specific (clinical processes, drugs and supplies, equipment, staff)

General (autonomy, technical support & supervision, HRH, infrastructure)

Malaria treatment Weight (sum =100%)

Service specific (clinical processes, drugs and supplies, equipment, staff)

General (autonomy, technical support & supervision, HRH, infrastructure)

Individual background:

Organization:

Position:

Expertise:

Years of experience:

Having clinical or epidemiological background: Yes No

Note: HRH denotes human resources for health.
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Supplement III

Delphi questionnaire for quantifying the relative importance of components within a service-specific quality indicator (14 
November 2014)

Purpose
RBF has been implemented for more than 2 years. The design of the RBF program aims to enhance both quantity and 
quality of health care for targeted services, particularly for MCH services, including prenatal care, postnatal care, institutional 
delivery, vaccination, family planning, and curative care in health facilities.

The quality of care is measured with general quality and service-specific quality. As shown in Table S2, the potential 
dimensions of each type of the quality include:

Table S2 Components of general and service-specific quality indicators

General quality indicators Service-specific quality indicators

Infrastructure Clinical processes

Administration and management Drugs and supplies

Human resource for health Equipment

HMIS Staff with training

Leadership and autonomy

General equipment

HMIS, health management information systems.

Within the service-specific quality indicators, the relative importance of each component varies, depending on which 
service is evaluated. As an illustration, vaccination does not need high technical skills, and the supply of vaccine is an 
important factor for a successful vaccination program. In this case, a higher weight would be given to the component of “drugs 
and supplies” while “clinical processes” would receive a smaller weight. We would like the experts help estimate the relative 
weight among the components on the service-specific quality for eight services. We will provide components and their 
measures within each service. Please use your best judgment to determine the relative importance of each component. Thank 
you!

Individual background:

Organization:

Position:

Expertise:

Years of experience:

Having clinical or epidemiological background: Yes No

Questions: Please assign a value between 0 to 100 to each component in the tables below. Please note the sum of the total 
value of the all the components should be 100.

Curative care Weight (total 100)

Clinical processes

Vignette for child diarrhea, fever, cough,

Measure weight, height, and temperature

Prescribe medication, counselling

Drugs and supplies

Tetracycline ophthalmic ointment

Paracetamol (Panadol) tabs

Amoxicillin (tabs or capsule)

Amoxicillin (syrup)

Oral rehydration solution (ORS) packets

Cotrimoxazole

Equipment

Microscope

Centrifuge

Hemoglobinometer

Refrigerator for storing reagents

STAFF

Staff received recent training



© Journal of Hospital Management and Health Policy. All rights reserved. http://dx.doi.org/10.21037/jhmhp-20-84

Family planning Weight (total 100)

Drugs and supplies

Condoms (male and female)

Oral contraceptive tablets

Depo-medroxyprogesterone acetate (DMPA)

Implant jadelle

Intrauterine device (IUD)

Staff

Staff received recent training

Vaccination Weight (total 100)

Drugs and supplies

Bacille Calmette-Guérin (BCG)

Oral polio vaccine (OPV)

Tetanus toxoid (TT)

Diphtheria tetanus pertussis (DTP)

Hepatitis B vaccine (HBV) tetravalent

Measles vaccine

HiB vaccine

Pentavalent (DPT, hepatitis B, Hemophilus influenzae B)

Equipment

Main vaccine thermometer

Cold box/vaccine carrier

Ice packs

Refrigerator

Staff

Staff received recent training

Institutional delivery Weight (total 100)

Clinical processes

Vignette for prolonged labor

Drugs and supplies

Magnesium sulfate

Diazepam injection

Misoprostol

Oxytocin

Equipment

Delivery table/bed

Delivery light

Resuscitation bag, newborn

Eye drops or ointment for newborn

Intravenous fluids

Vacuum extractor

Vaginal retractor

Bag valve mask (Ambu bag)

Guedel airways-neonatal, child, and adult

Uterine dilator

Needles

Staff

Staff received recent training
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Prenatal care and postnatal care Weight (total 100)

Clinical processes

Vignette for ANC

Iron or folate routinely prescribed for ANC mothers

Reported having ITP for malaria

Measuring weight, height, blood pressure, pulse

Check for anemia, check fetal heart 

Counseling about warning sign, HIV, FP, etc.

Time of first ANC

Procedure done during an ANC visit

Time of PNC

Received iron supplement, vitamin A

Drugs and supplies

Pregnancy testing kit

Rapid plasma reagent (RPR) test for syphilis

Urine testing kit

Folic acid tabs

Vitamin A

Pregnancy testing

Iron tabs (with or without folic acid)

Staff

Staff received recent training

Postnatal care Weight (total 100)

Clinical processes

Vignette for PNC

Iron or folate routinely prescribed for ANC mothers

Reported having ITP for malaria

Measuring weight, height, blood pressure, pulse

Check for anemia, check fetal heart 

Counseling about warning sign, HIV, FP, etc.

Time of first ANC

Procedure done during an ANC visit

Time of PNC

Received iron supplement, vitamin A

Drugs and supplies

Pregnancy testing kit

Rapid plasma reagent (RPR) test for syphilis

Urine testing kit

Folic acid tabs

Vitamin A

Pregnancy testing

Iron tabs (with or without folic acid)

Staff

Staff received recent training
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HIV counseling and testing and treatment of HIV+ pregnant women Weight (total 100)

Drugs and supplies

HIV test kit

Staff

Staff received recent training

Malaria treatment Weight (total 100)

Clinical processes

Vignette for child diarrhea, fever, cough

Drugs and supplies

Chloroquine

Quinine

Fansidar/sulphadoxine-pyrimethamine (SP)

Artemisinin-based combination therapy ACT (fansidar + artesunate)/coartem

Malaria rapid diagnostic kits

Staff

Staff received recent training

Supplement IV

Delphi questionnaire for evaluating the impact of quality of care

Purpose
RBF has been implemented for more than 2 years. The design of the RBF program aims to enhance both quantity and 
quality of health care for targeted services, particularly for MCH services, including prenatal care, postnatal care, institutional 
delivery, vaccination, family planning, and curative care in health facilities. However, the quality of care on health outcomes 
(impact) is challenging to quantify. We would like to have your opinions to help quantify the relationship between quality of 
care and health impact. Potential relationships between quality and impact could be represented below, such as 50% of quality 
achieves only 25% of the impact on health outcome. For each service, use your best judgment to estimate the potential impact 
of a compromised quality. (Note that Figure S1, part of this questionnaire, is identical to Figure 1 in the main text.)

Figure S1 Quantify quality of care on health outcomes.
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Individual background:

Organization:

Position:

Expertise:

Years of experience:

Having clinical or epidemiological background: Yes No

Questions: Please estimate what share of the potential impact would be achieved for each intervention, if the quality score 
were 50%.

No. Questions Answer

1 For adult curative care (malaria, upper respiratory infection, and diarrhea), if the quality score is 50%, 
what is the share of the potential impact that the curative care treatment would be achieved? (Note 
that answer must be between 0% and 100%)

2 For child curative care?

3 For family planning?

4 For vaccination?

5 For institutional delivery?

6 For prenatal care?

7 For postnatal care?

8 For treatment of HIV+ pregnant women?

9 For pregnant women HIV/AIDS counseling?

Supplement V

Figure S2 Relative importance of quality components for generating quality index.
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