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Cost—effectiveness of results-based financing, Zambia: a cluster

randomized trial

Wu Zeng,? Donald S Shepard,? Ha Nguyen,® Collins Chansa,® Ashis Kumar Das,” Jumana Qamruddin® &
Jed Friedman®

Objective To evaluate the cost—effectiveness of results-based financing and input-based financing to increase use and quality of maternal
and child health services in rural areas of Zambia.

Methods In a cluster-randomized trial from April 2012 to June 2014, 30 districts were allocated to three groups: results-based financing
(increased funding tied to performance on pre-agreed indicators), input-based financing (increased funding not tied to performance) or
control (no additional funding), serving populations of 1.33, 1.26 and 1.40 million people, respectively. We assessed incremental financial
costs for programme implementation and verification, consumables and supervision. We evaluated coverage and quality effectiveness
of maternal and child health services before and after the trial, using data from household and facility surveys, and converted these to
quality-adjusted life years (QALYs) gained.

Findings Coverage and quality of care increased significantly more in results-based financing than control districts: difference in differences for
coverage were 12.8% for institutional deliveries, 8.2% postnatal care, 19.5% injectable contraceptives, 3.0% intermittent preventive treatment
in pregnancy and 6.1% to 29.4% vaccinations. In input-based financing districts, coverage increased significantly more versus the control
for institutional deliveries (17.5%) and postnatal care (13.2%). Compared with control districts, 641 more lives were saved (lower—upper
bounds: 580-700) in results-based financing districts and 362 lives (lower—upper bounds: 293-430) in input-based financing districts.
The corresponding incremental cost—effectiveness ratios were 809 United States dollars (USS) and USS$ 413 per QALY gained, respectively.
Conclusion Compared with the control, both results-based financing and input-based financing were cost—effective in Zambia.

Abstracts in S5 H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Over the last two decades, Zambia’s health indicators have
improved substantially. Between 1990 and 2013, the under-
five mortality rate dropped from 193 to 87 deaths per 1000
live births, and the maternal mortality rate fell from 580 to
280 deaths per 100000 births." There has been a substantial
reduction in mortality from human immunodeficiency virus
and acquired immune deficiency syndrome (HIV/AIDS) and
malaria.’?

Despite these improvements, the under-five mortality
rate and maternal mortality rate in Zambia (population 15.15
million in 2013) remain high by regional and international
standards. Furthermore, the use of key maternal and child
health services remains low and inequitable.” The country faces
great challenges in financing the health system, and delivering
quality and equitable health services.>*

Results-based financing, an approach to incentivize pro-
viders to improve the quality and quantity of health services,
has been implemented in many low- and middle-income
countries.” Despite mixed results,®” results-based financing
has generally shown promise as a way to address maternal
and child health concerns and catalyse health-care reforms.***
These findings prompted Zambia to initiate a results-based
financing programme. With partial funding from the World

Bank, Zambia implemented a project in 2008 in Katete district
as a pre-pilot site, trying to realign payment to outputs rather
than inputs.

Given the promising results from the pre-pilot project,
results-based financing in Zambia was expanded to 10 addi-
tional districts under the pilot phase in April 2012, covering
a population of 1.33 million. The programme design was a
contract-in model, whereby health centres were contracted
to deliver a specified package of essential maternal and child
health services. Once they fulfilled their obligation, payments
were made using predefined maternal and child health and
quality indicators."* The pilot programme ended in October
2014.

Although many results-based financing programmes have
incorporated impact evaluations, the majority of these have
focused on use of services. To our knowledge, few publications
have systematically combined the cost and health impact to
estimate the value for money of results-based financing.®'®
Given increasing demand for health services, governments face
financial constraints in funding programmes. This study aimed
to evaluate both the cost and health outcomes of Zambia’s
results-based financing programme against two counterfactual
policies: enhanced financing not explicitly tied to performance
(input-based financing) and the existing system of funding
without additional financing (control).
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Methods
Research design

The study used a triplet-matched clus-
ter randomized design to evaluate the
impact on health service delivery in a
total of 30 districts from eight provinces.
District-level data were collected and
scores were assigned to districts for
population health, socioeconomic con-
ditions and health governance capacity.
In most provinces, three districts at or
near the provincial median index score
in that province were selected and then
randomly allocated among the three
different groups: results-based financ-
ing, input-based financing or control.
Health facilities under results-based
financing received incentives tied to
performance on pre-agreed indicators
and were required to use at least 40% of
the incentive payment for operational
activities. A maximum of 60% of the
incentive payment could be used for staff
bonuses. Facilities under input-based
financing were intended to receive ap-
proximately the same amount of fund-
ing as those in results-based financing
districts, but their funding was not tied
to performance. The payment received
was used only for operational activi-
ties. Given this additional funding and
potential expectation of joining the
results-based financing programme in
the future, health facilities in the input-
based financing group could organize
themselves for better service provision.
Control facilities represented the exist-
ing financing method in Zambia, receiv-
ing no additional funds. There were
175, 173 and 175 primary health-care
facilities in the results-based financ-
ing, input-based financing and control
groups, serving populations of 1.33,1.26
and 1.40 million people, respectively.

Health facilities under results-based
financing received incentive payments
based on the quantity of nine health
services (Box 1) and the quality of 10
aspects of care. Fig. 1 shows the dis-
tribution of the incentive payments by
service.

Incremental cost assessment

To provide practical recommendations
for decision-making, we conducted
the cost-effectiveness analysis from a
health-system perspective and examined
financial costs rather than economic
costs that capture additional opportu-
nity costs. In this analysis, we focused
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Box 1.Incentivized services (indicators) and incentive payments per service in the
results-based financing programme in Zambia

- Curative consultation: US$ 0.20

+ Institutional delivery by skilled birth attendant: US$ 6.40
- Antenatal care, prenatal and follow-up visit: USS 1.60

- Postnatal care visit: USS$ 3.30

- Full immunization of child younger than 1 year: US$ 2.30

- Pregnant woman receiving three doses of malaria intermittent preventive treatment: US$ 1.60
- Family planning user of modern contraceptive method: US$ 0.60

« Pregnant woman counselled and tested for HIV: US$ 1.80

- HIV-positive pregnant woman given nevirapine and zidovudine: US$ 2.00

HIV: human immunodeficiency virus; USS: United States dollars.

Source: Government of Zambia, 2011."

Fig. 1. Distribution of payments for nine incentivized services during the
implementation period of the results-based financing programme in Zambia,

April 2012 to June 2014

Pregnant women counselled and
tested fot HIV, US$418 354

Modern family planning
methods, $1281577

Third dose of intermittent
preventive treatment of malaria in
pregnancy, US$168 843

Full vaccination, US$285 147

Pregnant women given
nevirapine and zidovudine,
US$9204

Curative consultations,
US$1349 849

Institutional deliveries,
US$631094

Antental care, US$60 966
Postnatal care, US$297 904

HIV: human immunodeficiency virus; USS: United States dollars.
Note: The denominator is US$ 4.50 million of incentive payments to the results-based financing facilities.

on the incremental cost (additional cost)
incurred in the results-based financ-
ing and input-based financing groups,
compared with the control. Thus, for the
cost analysis, the additional costs that we
included in the analysis were: the costs
of consumables (e.g. drugs and supplies)
due to increased services; the costs in-
curred at World Bank headquarters for
designing, implementing and monitor-
ing the programme; and the field costs of
implementing the programme in Zam-
bia. All costs were measured in United
States dollars (US$) over the period of
the programme’s implementation from
April 2012 through June 2014.

We obtained the costs of con-
sumables from a data set compiled by

Bull World Health Organ 2018;96:760-771 I doi: http://dx.doi.org/10.2471/BLT.17.207100

Medical Stores Limited, the national
pharmaceutical distribution hub, from
January 2011 through June 2014. The
cost of consumables for each health
facility was calculated as the cost per
capita per quarter and then a differ-
ence-in-differences approach, which
adjusted the baseline differences, was
used to determine the incremental
cost of consumables. We allocated the
World Bank headquarters’ costs to the
results-based financing and input-based
financing groups in proportion to the
implementation costs of each group.
We obtained the programme costs from
the World Bank Zambia office. Local
costs were primarily for administration
of the programme (e.g. costs of op-
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Fig. 2. Relative importance of quality components for generating the quality index for
each service in the results-based financing programme in Zambia, April 2012 to

June 2014
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HIV: human immunodeficiency virus.

Note: Data for some quality components were not available for some services.

erations, capacity-building, verification,
and monitoring and evaluation) and
incentive or facility payments for both
results-based financing and input-based
financing groups. We converted capital
costs (e.g. vehicles) to annual rates, as-
suming a useful life of 5 years. Given the
difference in population size covered by
health facilities among the three groups,
the programme costs and World Bank
headquarters’ costs were calculated as
costs per capita.

Incremental effectiveness
assessment

Use of health services

To assess the impact of results-based
financing on service delivery, the World
Bank conducted household surveys
before and after the implementation of
results-based financing in November
to December 2011 (baseline) and No-
vember 2014 to January 2015 (endline),
respectively. These surveys included
3064 and 3500 households, respectively,
with women who had had at least one
birth within 2 years before the survey.
The household survey results provided
estimates of coverage of services for
antenatal care, postnatal care, institu-
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tional delivery, immunization and use
of intermittent preventive treatment for
pregnant women.'®

An impact evaluation was con-
ducted by the World Bank, using the
household surveys and a difference-in-
differences approach, to examine the
effect of results-based financing on key
maternal and child health services.'®
Key advantages of using difference-in-
differences analysis are its adjustment
for the baseline differences among the
three groups, and robustness in estimat-
ing the impact.'”” From the household
survey, the following services were
included: antenatal care, postnatal care,
institutional delivery, intermittent pre-
ventive treatment for pregnant women
and immunizations.

At the same time as the household
surveys, the World Bank also made
health-facility surveys, each of which
covered 176 and 210 representative
health facilities at the baseline and end-
line and were verified by field supervi-
sors. For this study, the health-facility
survey provided information on use of
injectable contraceptives, the general
quality of care and service-specific qual-
ity measures for constructing quality
indexes. We used the use of injectable
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contraceptives for impact evaluation,
after converting the measure to popu-
lation coverage, as this was the only
family planning service showing any
statistically significant differences.
The calculated national coverage of
injectable contraceptives was 21.9%
(62439/285113) in 2014, similar to the
national estimate of 19.3% (1903/9859)
in 2013.> The quality measures used by
the programme for incentive payments
were not used for impact analysis, as
they were assessed only for facilities
receiving results-based financing.
Curative services and HIV/AIDS
services, not available in the household
survey, were not statistically significant
based on the data from the health-facili-
ty survey, and the Lives Saved Tool could
not handle the analysis of the curative
care. These two services were therefore
excluded from the analysis, but all other
incentivized services were included.

Quality of health services

The health-facility survey measured
(i) general quality, (ii) clinical process,
(iii) availability of drugs and supplies,
(iv) equipment and (v) qualified human
resources. We selected questions on
these five categories from the health-
facility survey. We convened a Delphi
panel with expertise in epidemiology
and clinical medicine in Zambia in No-
vember 2014 to determine the relative
importance of each quality component,
and generated a quality index (ranging
from 0 to 1) for each service. Fig. 2
shows the relative importance of each
quality component by service. The score
of the constructed quality index was
similar to that developed from items
measuring process quality for the incen-
tive payments in results-based financing
facilities.

Quality of care may not have a
linear relationship with health benefit
gained from the care (e.g. 80% quality
of care does not necessarily mean the
care will gain 80% of its full potential of
health benefits). To ascertain the impact
of quality of care on potential health
benefits from the care, we used the same
expert panel to generate a health-effect
index of quality of care using a quadratic
function. The health-effect index esti-
mated how much compromised quality
affected the health benefits of a service,
expressed as a percentage of the full
potential of health benefits when the
service was provided optimally. The
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quadratic function was used, because of
its flexibility to accommodate different
relationships between variables.

Modelling outcomes

We generated a measure of effective
coverage by multiplying the health-effect
index by the coverage of correspond-
ing services. The result was treated as
quality-adjusted coverage to feed into
the Lives Saved Tool.'®*! The tool is
widely used to estimate maternal and
child health outcomes (mortality), with
good validity.” However, it only handles
a set number of interventions. The tool
cannot deal with morbidity, nor can
it implement probabilistic sensitivity
analyses. We used key parameters from
the Zambia data preloaded in the tool
and adjusted the population size to that
covered by results-based financing. The
tool converts the coverage of health ser-
vices to the number of lives saved from
improved services. We converted lives
saved into quality-adjusted life years
(QALYs), applying the formula for fatal
cases” in Equation 1:

-r(L,)
1 —
QALYs gained = Q*; )
r

Where Q is average quality of life if one
survives, r is the annual discount rate
(we applied 3% in the analysis) and L,
is life expectancy at the age of death of
a, estimated from Zambiass life table.*
Q was estimated from the disease
burden in Zambia® by Equation 2 as:

d—a
h*p

1- ) )

Where d is disability, a is adjusted life
years due to morbidity,  is health life
expectancy and p is population size.
Years gained in early life play a more
important role in determining QALYs.
We estimated total QALYs gained by
multiplying the number of cases saved
by QALYs gained per case. The QA-
LYs gained were then rescaled by the
population covered by health facilities
to estimate QALYs gained per capita.

Cost-effectiveness analysis

Based on incremental costs and effec-
tiveness per capita, we estimated the
incremental cost-effectiveness ratio
under two scenarios: one without qual-
ity improvement and the other with it.
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Fig. 3. Distribution of costs in the results-based financing programme in Zambia, April

2012 to June 2014

Equipment,
US$2412 078

Operational costs,
US$ 1261 032

Monitoring and evaluation
Us$ 141411

Meetings and workshops,
US$365 762

Trainings,
US$1143 632

Consultancy costs,
US $2693 194

USS: United States dollars.

Incentive payments,
US$8 488 854

Notes: Incentive payments include payments for incentivized services in the results-based financing
group and payments to health facilities in the input-based financing group. The denominator is US$ 16.50
million of the overall implementation costs of results-based financing and input-based financing. This
number is different from the USS$ 13.26 million reported in the main text, because the latter number
considers the annualization of capital costs and removes the cost for the pre-pilot project.

To examine the uncertainty of
incremental cost-effectiveness ratios,
we focused on the uncertainty of the
impact of results-based financing on use
of health services. To be conservative
(i.e. having wider uncertainty intervals)
and for the ease of conducting sensitivity
analyses, we assumed the independence
of the eight indicators included in the
analysis. Thus, we used 31.2% confi-
dence intervals (CI) of each indicator
to estimate the 95% CI of incremental
cost—effectiveness ratios.

While thresholds of cost—effective-
ness analysis have been debated,* a
study evaluating returns on investment
specific to maternal and child health
valued a healthy life year as 1.5 times
gross domestic product (GDP) per
capita,’ which we used as the threshold
to interpret the results. In 2013, GDP
per capita was US$ 1759 in Zambia,”
and thus the threshold was estimated
at US$ 2639. Interventions with incre-
mental cost-effectiveness ratios smaller
than the threshold were regarded as
cost—effective.

Results

Over the 2.25 years of the programme,
costs after annualization were US$ 13.26
million in total, of which US$ 10.54
million (US$ 7.91 per capita) was used
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in the results-based financing districts,
while US$ 2.72 million (US$ 2.16 per
capita) was used in the input-based
financing districts. Fig. 3 presents the
distribution of non-annualized results-
based financing and input-based financ-
ing programme costs by function. About
half of the cost (US$ 8.49 million of the
US$16 505 963) was used to pay incen-
tives for results-based financing facilities
and to provide comparable funding to
input-based financing facilities. The
World Bank headquarters’ costs were
US$ 566 711, with US$ 450427 (i.e.
US$ 0.34 per capita) and US$ 116284
(i.e. US$ 0.09 per capita) for the results-
based financing and input-based financ-
ing groups, respectively.

The drug and supply costs per
capita per quarter in the period before
implementation of the programme were
estimated at US$ 0.26 for the results-
based financing group, US$ 0.50 for the
input-based financing and US$ 0.42 for
the control (Table 1). These numbers
increased to US$ 0.59, US$ 0.77 and
US$ 0.64 in the period after programme
implementation. Difference in differ-
ences estimated that costs of the results-
based financing group were US$ 0.57
and US$ 0.97 more than the input-based
financing and control groups, respec-
tively, over the implementation period
of the programme (9 quarters; Table 2).
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Table 1. Expenditure on consumables under three methods of health-care financing before and afterimplementation of the results-
based financing programme in Zambia, April 2012 to June 2014

Group Population in Expenditure, US$ Expenditure per quarter per capita, US$
millions Before After programme (9 Before After Difference
programme (5 quarters) programme programme
quarters)

Results-based 1.33 1694470 6991502 0.26 0.59 0.33
financing

Input-based 1.26 3097135 8489457 0.50 0.77 0.27
financing

Control 1.40 2924591 8062629 042 0.64 0.22

USS: United States dollars.

Notes: Results-based financing facilities received increased funding tied to performance on pre-agreed indicators; input-based financing facilities received increased
funding not tied to performance; control facilities were under the usual funding system without additional financing in Zambia. There were 175, 173 and 175 primary
health-care facilities in the results-based financing, input-based financing and control groups, respectively. Costs of consumables (e.g. drugs and supplies) were
obtained from a data set compiled by Medical Stores Limited, the national pharmaceutical distribution hub, from January 2011 through June 2014.

Fig. 4 summarizes the overall incre-
mental costs per capita during the pro-
gramme implementation period. Costs
in the results-based financing group
were US$ 6.56 and US$ 9.21 per capita
more than in the input-based financing
and the control groups, respectively. In
input-based financing group, costs were
US$ 2.66 per capita more than in the
control group.

Table 3 shows coverage of the key
maternal health services and quality of
care of services at baseline and endline
from the household or health-facility
surveys.'® A statistically significant dif-
ference was found in both Haemophilus
influenza type B vaccination and use
of injectable contraceptives, where
the results-based financing group had
higher use than the input-based financ-
ing group. The uptake of injectable con-
traceptives, for example, increased from
6.5% to 34.0% and from 9.9% to 15.6%
in the results-based financing and input-
based financing groups, respectively.
Compared with the control group, the
provision of services increased in the
results-based financing group by 12.8%
for institutional deliveries, 8.2% for
postnatal care, 19.5% for injectable con-
traceptives and from 3.0% to 20.4% for
vaccinations. The input-based financing
group had significantly greater improve-
ments in institutional deliveries and
postnatal care versus the control group.

Quality-of-care indices in the
results-based financing group increased
more than in the input-based financing
group for institutional deliveries (0.7%),
vaccinations (3.2%) and injectable con-
traceptives (4.9%; Table 3). Compared
with the control group, the results-based
financing group had greater improve-
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Table 2. Incremental costs of consumables under three methods of health-care
financing before and after implementation of the results-based financing
programme in Zambia, April 2012 to June 2014

Group comparisons Population in Difference in differences, US$
millions Per quarterper  Per capita over 9

capita quarters

Results-based financing versus 133 +0.11 +0.97

control

Results-based financing versus 1.26 +0.06 +0.57

input-based financing

Input-based financing versus 140 +0.04 +0.40

control

USS: United States dollars.

Notes: Results-based financing facilities received increased funding tied to performance on pre-agreed
indicators; input-based financing facilities received increased funding not tied to performance; control
facilities were under the usual funding system without additional financing in Zambia.

ments in quality of care: by 3.1% for
institutional deliveries, 2.9% for ante-
natal care, 2.3% for postnatal care, 3.8%
for vaccinations and 9.7% for injectable
contraceptives. The input-based financ-
ing group also had improved quality
of care in comparison with the control
group.

Among the total 1.33 million popu-
lation, 11 more lives were saved among
pregnant women and 214 more lives
among children younger than 5 years
in the results-based financing group
compared with the input-based financ-
ing group over the programme imple-
mentation period (without including
quality of care in the analysis; Table 4).
In the results-based financing group, 22
lives were saved among pregnant women
and 497 lives among children younger
than 5 years compared with the control
group. After adjustment for improved
quality of care, the estimated number of
lives saved in the results-based financ-
ing group doubled. Specifically, 279

more lives were saved among mothers
and children (lower-upper bounds:
214-324) in the results-based financing
group versus the input-based financing
group, and 641 more lives were saved
(lower—upper bounds: 580-700) versus
the control group.

When converting health benefits to
QALYs gained, 5325 QALY's were saved
(lower- upper bounds: 3948-6317) in
the results-based financing group versus
the input-based financing group, and
12291 QALYs (lower-upper bounds:
10905-13 639) versus the control group,
when quality was not adjusted (Table 5).
These were equivalent to gaining 0.0041
QALYs and 0.01 QALYs per capita. The
number of QALYs gained was doubled
when the improvement of quality of care
was considered.

The incremental cost-effectiveness
ratios of results-based financing were
US$ 1642 and US$ 999 per QALY gained
when compared with the input-based
financing and control groups, respec-
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tively, without adjustment for quality
of care (Table 6). These ratios fell to
US$ 1324 and US$ 809 per QALY gained
if quality of care was included. The incre-
mental cost—effectiveness ratios for the
input-based financing versus the control
group were US$ 508 and US$ 413 per
QALY gained, without and with quality
adjustment, respectively.

Discussion

This study was an attempt to estimate the
value of results-based financing on both
costs and effectiveness of maternal and
child care. The results showed that the
results-based financing programme in
Zambia, in comparison with the control
group, is a cost-effective approach to
improving maternal and child health.
The mid-point incremental cost-ef-
fectiveness ratios were US$ 999 and
US$ 809 per QALY gained, without and
with quality adjustment, respectively.
Both values were less than 1.5 times the
GDP per capita in 2013 in Zambia.”’ In
comparison with input-based financ-
ing, there were greater health benefits
in results-based financing districts, but
with higher costs. However, the results-
based financing programme remained
cost—effective using the same threshold,
and the mid-point incremental cost-ef-
fectiveness ratio was US$ 1324 per
QALY gained.

This study is consistent with many
studies showing a favourable impact of
results-based financing in improving
the uptake of maternal and child health
services.*” We found that the major
increases in quantities of health services
were institutional deliveries, postnatal
care visits, Haemophilus influenza type
B vaccination and family planning using
injectable contraceptives. The poten-
tial improved motivation among staff,
greater flexibility in managing financial
resources and strengthened supervi-
sion through results-based financing
may contribute to such improvements.
Concerns have been raised whether
results-based financing neglects non-in-
centivized services." The chance of such
an effect in our study seems slim given
that the incentivized indicators spanned
the majority of services provided in a
health facility. In Haiti, a study showed
no negative effect of results-based fi-
nancing on non-incentivized services."

Compared with the control dis-
tricts, facilities in results-based fi-
nancing districts showed substantial
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Fig. 4. Incremental costs per capita of three methods of health-care financing in

Zambia, April 2012 to June 2014
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Results-based financing Results-based financing Input-based financing
versus input financing versus control versus control
Consumables costs 0.57 097 0.40
Headquarters costs 0.25 034 0.09
Programme costs 575 791 2.16

USS: United States dollars.

Notes: Results-based financing facilities received increased funding tied to performance on pre-
agreed indicators; input-based financing facilities received increased funding not tied to performance;
control facilities were under the usual funding system without additional financing in Zambia. Costs
of consumables (e.g. drugs and supplies) were obtained from a data set compiled by Medical Stores
Limited, the national pharmaceutical distribution hub, from January 2011 through June 2014.

improvements in using injectable con-
traceptives for family planning. The im-
provement of injectable contraceptives
is an important factor in determining
the cost—effectiveness ratio. The results-
based financing programme spent about
29% of incentive payments on family
planning. Investment in family planning
is regarded as one of most cost—effective
approaches to reducing both maternal
and child mortality rates,'”**’' not only
avoiding unintended pregnancies, but
also reducing health risks for both preg-
nant women and infants themselves.
Few studies have examined in-
creased financing alone against the usual
financing method without additional
funding. Compared with control, the
input-based financing method was cost-
effective, with a lower incremental cost-
effectiveness ratio than results-based
financing. In health facilities where
resources are constrained, this suggests
that simply providing more financial
support would improve maternal and
child health substantially. However,
input-based financing also contained a
directive that these funds be spent on
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maternal and child health services. This
signalling may have played an important
role in coordinating efforts around the
additional resources for maternal and
child health at the district and facility
level. As none of the input-based financ-
ing resources were allowed to be spent
as staft bonuses, the amount of financing
available for facility investments was
similar to that with results-based financ-
ing after subtracting staft bonuses (47%
of results-based financing transfers to
facilities were allocated to staff bonuses).

We incorporated quality of care in
the results-based financing cost-effec-
tiveness modelling. Given that quality
of care is one of the major components
of the programme and a component of
the payment formula to health facilities,
an analytical model not incorporating
quality of care would underestimate
the cost-effectiveness of results-based
financing. Studies show that improving
quality of care is important for achieving
better health outcomes and could greatly
reduce mortality rates.””*

Services with high baseline cover-
age, such as antenatal care and vaccina-
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LiST: Lives Saved Tool; NA: not applicable.

Notes: Results-based financing facilities received increased funding tied to performance on pre-agreed indicators; input-based financing facilities received increased funding not tied to performance; control facilities were under the usual funding

system without additional financing in Zambia. The quality-adjusted results considered the impact of the programme on quality of care. All the calculations in this table used the standard baseline population of 1.33 million and baseline coverage of

health services of the quality-adjusted coverage in the results-based financing group.

Research
Results-based financing, Zambia

tion, showed the least improvement
under results-based and input-based
financing. Results-based financing con-
tinued incentivizing those services. As a
means to enhance the cost-effectiveness
of the programme, payments to services
with high coverage may need to be re-
duced. Reducing excessive verification
costs could be another approach to im-
prove the efficiency of the programme.
In Zimbabwe, for better efficiency, a
risk-based verification approach was
implemented.” Cost-effectiveness is not
the only criteria for decision-making. In
scaling up the results-based financing
programme, other aspects need to be
considered, such as affordability, spill-
over effects, sustainability, equity and
political factors.”

This study has several limitations.
First, the focus of the study was finan-
cial costs instead of economic costs.
Economic costs in the results-based
financing districts may be slightly higher
than those in other districts, as the staff
members tend to be more satisfied with
their jobs and work additional time. Sec-
ond, converting the coverage of health
services to health benefits relied on both
the international literature about the
effectiveness of the interventions and
the overall national statistics in Zam-
bia. These sources do not necessarily
represent the parameters in the results-
based financing intervention areas in
this study. Third, the CIs of incremental
cost-effectiveness ratios assumed that
the indicators analysed are statistically
independent; as costs and services are
often positively correlated, these Cls
should be regarded as the outer limits of
the true intervals. Fourth, payments to
input-based financing facilities deviated
from the original plan. Only 56% of the
results-based financing was transferred
to input-based financing districts, add-
ing complexity to the comparisons.
Fifth, the cost estimates may have
included certain cost categories such
as introductory training that are gener-
ally present in pilot programmes, but
not mature programmes. This element
would overstate the costs of results-
based financing against the alternatives.
Sixth, the baseline for some indicators is
not well-balanced. The control districts
had a relatively high coverage of some
maternal and child health services when
compared with input-based financing.
Lastly, the sample population for the
household survey was from households
with recent births, and some measures,
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Table 5. Quality-adjusted life years among mothers and children in the results-based financing programme in Zambia, April 2012 to June 2014

Population QALYs gained, mid-point (lower-upper bounds)
Results-based financing Results-based financing Input-based financing
versus input-based financing versus control versus control
Quality- Quality- Quality- Quality- Quality- Quality-
unadjusted adjusted unadjusted adjusted unadjusted adjusted

Children <5 years 5088 (3733-6015) 6300 (4826-7323) 11816 (10480-13100) 14574 (13195-15953) 6728 (5171-8131) 8274 (6704-9843)
Pregnant women 237 (216-302) 302 (237-345) 475 (425-539) 604 (539-626) 237 (176-302) 302 (237-345)
Al 5325(3948-6317) 6602 (5064-7688) 12291 (10905-13639) 15178 (13734-16579) 6966 (5347-8433) 8576 (6942-10188)

QALY: quality-adjusted life year.

Notes: Results-based financing facilities received increased funding tied to performance on pre-agreed indicators; input-based financing facilities received increased
funding not tied to performance; control facilities were under the usual funding system without additional financing in Zambia. The estimated bounds assume
independence of the eight maternal and child health indicators included in the analysis. The quality-adjusted results considered the impact of the programme on
quality of care. All the calculations in this table used the standard baseline population of 1.33 million and baseline coverage of health services of the quality-adjusted
coverage in the results-based financing group.

Table 6. Incremental cost—effectiveness ratios of three methods of health-care financing in the results-based financing programme,
Zambia, April 2012 to June 2014

Incremental cost-effectiveness ratios, mid-point (lower-upper bounds)

Cost per QALY gained,
quality adjusted, US$

1324 (1141-1727)

Group comparisons

Cost per QALY gained,
quality unadjusted, US$

1642 (1384-2214)

Cost per life saved,
quality adjusted, US$

31336 (26983-40853)

Cost per life saved,
quality unadjusted, US$

38857 (32744-52351)

Results-based financing
versus input-based financing
Results-based financing
versus control

Input-based financing
versus control

23666 (21324-26643) 999 (900-1126) 19161 (17546-21177) 809 (741-895)

12040 (9943-15663) 508 (419-662) 9999 (8232-12081) 413 (348-510)

QALY: quality-adjusted life year; USS$: United States dollars.

Notes: Results-based financing facilities received increased funding tied to performance on pre-agreed indicators; input-based financing facilities received increased
funding not tied to performance; control facilities were under the usual funding system without additional financing in Zambia. The quality-adjusted results considered
the impact of the programme on quality of care.
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such as family planning, were estimated
from health-facility data to mitigate the
potential bias.

This study provides empirical
evidence on cost-effectiveness of re-
sults-based financing using a rigorous
randomized trial. Both quantity and
quality improvements contributed to
the cost-effectiveness of incentivized fi-
nancing. The analysis compared results-
based financing with an input-based
financing method, demonstrating the

pure impact of incentives alongside as-
sociated activities while controlling for
total financial flows. Additionally, this
study presented an approach to model
the impact of quality improvement on
health outcomes through a Delphi panel
process. H
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Résumé

Rapport coiit-efficacité du financement axé sur les résultats en Zambie: un essai randomisé par grappes

Objectif Fvaluer le rapport colt-efficacité du financement axé sur les
résultats et dufinancement axé sur les apports pour accroitre I'utilisation
et la qualité des services de santé maternelle et infantile dans les zones
rurales de Zambie.

Méthodes Dans un essai randomisé par grappes mené d'avril 2012
a juin 2014, 30 districts ont été répartis en trois groupes: financement
axé sur les résultats (hausse du financement liée aux performances
vis-a-vis d'indicateurs préalablement définis), financement axé sur les
apports (hausse du financement non liée aux performances) et groupe
témoin (pas de financement supplémentaire), qui représentaient
respectivement une population de 1,33, 1,26 et 1,40 millions de
personnes. Nous avons estimé les colits financiers supplémentaires de la
mise en ceuvre et de la vérification des programmes, des consommables
et de la supervision. Nous avons évalué la couverture et la qualité
des services de santé maternelle et infantile avant et apres l'essai, a
I'aide de données provenant d'enquétes auprés des ménages et des
établissements, et les avons converties en années de vie ajustées par la
qualité (AVAQ) gagnées.

Résultats La couverture et la qualité des soins ont nettement plus
augmenté dans les districts recevant un financement axé sur les
résultats que dans les districts témoins: la différence des différences
en matiére de couverture était de 12,8% pour les accouchements

dans des structures médicales, de 8,2% pour les soins postnataux, de
19,5% pour les contraceptifs injectables, de 3,0% pour les traitements
préventifs intermittents pendant la grossesse et de 6,1% a 29,4%
pour les vaccinations. Dans les districts recevant un financement axé
sur les apports, la couverture a nettement plus augmenté que dans
les districts témoins pour ce qui est des accouchements dans des
structures médicales (17,5%) et des soins postnataux (13,2%). Par
rapport aux districts témoins, 641 vies supplémentaires ont été sauvées
(bornes inférieure-supérieure: 580-700) dans les districts recevant
un financement axé sur les résultats et 362 vies (bornes inférieure-
supérieure: 293-430) dans les districts recevant un financement
axé sur les apports. Les ratios colt-efficacité correspondants étaient
respectivement de 809 dollars des Etats-Unis (5 US) et 413 $ US en
plus par AVAQ gagnée.

Conclusion Comparés au groupe témoin, le financement axé sur les
résultats et le financement axé sur les apports présentaient tous deux
un rapport cott-efficacité positif en Zambie.

Bull World Health Organ 2018;96:760-771| doi: http://dx.doi.org/10.2471/BLT.17.207100 769
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Pesiome

PeHTa6enbHOCTb GUHAHCUPOBaAHNA Ha OCHOBE Pe3yNbTaToB B 3amMbuu: KnacTepHoe paHAOMU3MPOBaHHOE

nccnegoBaHue
Uenb OueHka peHTabenbHOCTM GUHAHCMPOBAHNA Ha OCHOBE
pe3ynbTaToB 1 3aTPATHOrO GUMHAHCUPOBAHUA ANA YNyudlleHns
MNCNONb30BaAHNA U MOBbILIEHNA KayeCcTBa MeAULMHCKOro
00CyKMBaHWA MaTepen 1 AeTei B CeNbCKOM MECTHOCTM 3aMOuK.
MeTtogbl B kKnactepHOM paHAOMK3MPOBAHHOM UCCeA0BaHMN,
nposoamelemca ¢ anpena 2012 r. no uoHb 2014 1, 30 panoHoB
6N noAeneHsl Ha TpW rpynnbl: dUHaHCMpPOBaHME MO
pe3ynbTaTam (yBennuyeHne GrHaHCMPOBaHMA MO pe3ynbTaTam
eATeNbHOCTU COMNacHO NpeaBapuTeNbHO COMMacoOBaHHbIM
nokasatenam), 3aTpaTHoe QUHAHCKMPOBaHWe (yBennueHune
GUHAHCMPOBaHNSA, He 3aBUCALLLEE OT Pe3yNbTaToB AeATEeNbHOCTM)
M KOHTPOAbHaA rpynna (OTCYTCTBME AOMOMHUTENBHOTO
GUHAHCMPOBaHNA). DTV rpynMbl NoAPa3yMeBany obcnyxmeaHve 1,33;
1,26 1 1,40 MTH YeNOBEK COOTBETCTBEHHO. bbina NpoBeaeHa OLeHKa
[IOMONHUTENbHbIX PUHAHCOBbIX PAaCXOA0B, CBA3AHHbIX C Peanv3aLimnel
N KOHTPONEM BbINOHEHVA MPOrPaMMbl, PACXOAHBIMI MaTepranamm
N HaA30pPOM. ABTOPbLI MPOaHaNM3MPOBaN OXBaT HaceneHuns, a
TaKXe KauecTBo 1 3GdeKTVBHOCTb MEANLMHCKOrO 0bCNyK1BaHWA
mateper 1 AeTen 40 1 Noc/e NPOBeAeHVA CCNeA0BaHNA, UCNONb3yA
[laHHble, NOMYYEHHbIE B XO4e OMPOCOB CEMENCTB N MEAMLIMHCKIAX
yUpexaeHnii, v noayumnnv nokasatenb MPOACIKUTENBHOCTY KIU3HW,
CKOPPEeKTPOBaHHbIM Mo kadecTsy (QALY).

Pe3synbratbhl OxBaT HaceneHWd U KayeCTBO MeAUUUNHCKOro
0OCNYKMBaHNUA 3HAUUTENBHO BO3POC/ B rpyrne GUHaHCKPOBaHNA
Mo pe3ynbTataM B CPaBHEHWUW C PaiOHaMKM KOHTPOMBHOW FpynMbi:
pasHMLA Pa3nUmn B OXBaTe HaceneHna coctasmnna 12,8% ana ponos 8
MeNLMHCKINX yupexaeHuax, 8,2% A1a nocnepofosoro yxoaa, 19,5%
1A VIHBEKLMOHHBIX KOHTPauenT1eos, 3,0% anA nepnogmyeckoro
NPOGUNAKTUYECKOro NeyeHna BO BpemMsa bepemMeHHOCTM 1 OT
6,1 0o 29,4% pna BakumMHaumn. B paioHax rpynnbl 3aTpaTHOro
dVHAHCVPOBaHWA OXBAT HAaCENeHWA MeANLIMHCKVIM OBCNYKMBaHVEM
3HAUMTENBHO YBENMYMACA B CPABHEHNM C KOHTPOSIbHOW MpYynmnomn
[N1A POLIOB B MEANLIMHCKIX yupexaeHuax (17,5%) 1 nocneponoBoro
yxofia (13,2%). B cpaBHeHWN C paioHammn KOHTPOMbHOW rpynnbl B
paroHax rpynnbl GUHaHCMPOBAHWA MO pPe3y/bTatam Oblo CrnaceHo
Ha 641 W3Hb 6onble (HUKHAA-BepXHAA rpaHnLbl: 580-700), a B
palioHax rpymnmbl 3aTPaTHOrO GUHAHCUPOBAHWA — Ha 362 KM3HM
6onblie (HWKHAR-BEPXHASA rpaHmLbl: 293-430). CooTBETCTBYIOLME
KO3OPULUMEHTb MPUPOCTa PeHTabenbHOCTN COCTaBUHU
cooTseTcTBEHHO 809 1 413 gonnapos CWA ana nonyyeHHbIx
rokasatenen NPOACIKUTENBHOCTH M3HW, CKOPPEKTUPOBAHHbBIX
no kauectsy (QALY).

BbiBog pynnbl GMHAHCMPOBAHWA MO pe3ybTaTam U rpynmbl
3aTPaTHOrO GUHAHCKMPOBaHYA OKa3aNvch bonee peHTabenbHbIMA B
CPaBHEHMW C KOHTPONBHOW rPYMMon B 3amOuK.

Resumen

La relacion entre el gasto y la efectividad del financiamiento basado en resultados, Zambia: un ensayo aleatorizado grupal

Objetivo Evaluar la relacién entre el gasto y la efectividad de la
financiacion basada en los resultados y la financiacién basada en
insumos para aumentar el uso y la calidad de los servicios de salud
materno-infantil en las zonas rurales de Zambia.

Métodos En un ensayo aleatorio por conglomerados de abril de 2012
ajunio de 2014, se asignaron 30 distritos a tres grupos: financiamiento
basado en resultados (aumento de fondos ligados al desempefio
en indicadores previamente acordados), financiamiento basado en
insumos (aumento de fondos no vinculados a rendimiento) o control
(sin financiacion adicional), atendiendo poblaciones de 1,33, 1,26 y
1,40 millones de personas, respectivamente. Evaluamos los gastos
financieros incrementales para la implementacién v verificacion del
programa, los consumibles y la supervision. Evaluamos la cobertura y
la efectividad de la calidad de los servicios de salud materno-infantil
antesy después del ensayo, utilizando datos de encuestas domiciliarias
y de establecimientos, y los convertimos en afos de vida ajustados por
calidad (QALY) obtenidos.

Resultados La cobertura y la calidad de la atencién aumentaron mds
significativamente en el financiamiento basado en resultados que en
los distritos de control: la diferencia de diferencias para la cobertura
fue 12,8% para partos institucionales, 8,2% para el cuidado postnatal,
19,5% para anticonceptivos inyectables, 3,0% para el tratamiento
preventivo intermitente en embarazo y de 6,1% a 29,4% para vacunas.
En los distritos de financiacion basados en insumos, la cobertura
aumento6 mas significativamente en comparacion con el control para
los partos institucionales (17,5%) y la atencién posnatal (13,2%). En
comparacion con los distritos de control, se salvaron 641 vidas mds
(limites inferiores-superiores: 580-700) en distritos de financiamiento
basado enresultadosy 362 vidas (limites inferiores-superiores: 293-430)
en distritos de financiamiento basados eninsumos. Las correspondientes
ratios incrementales entre gasto y efectividad fueron de 809 ddlares
estadounidenses (USD) y de 413 USD por AVA, respectivamente.
Conclusion En comparacion con el control, tanto el financiamiento
basado en resultados como el basado en insumos fueron rentables
en Zambia.
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