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Summary
Background Evidence about the best methods with which to accelerate progress towards achieving the Millennium 
Development Goals is urgently needed. We assessed the eff ect of performance-based payment of health-care providers 
(payment for performance; P4P) on use and quality of child and maternal care services in health-care facilities in 
Rwanda.

Methods 166 facilities were randomly assigned at the district level either to begin P4P funding between June, 2006, and 
October, 2006 (intervention group; n=80), or to continue with the traditional input-based funding until 23 months after 
study baseline (control group; n=86). Randomisation was done by coin toss. We surveyed facilities and 2158 households 
at baseline and after 23 months. The main outcome measures were prenatal care visits and institutional deliveries, 
quality of prenatal care, and child preventive care visits and immunisation. We isolated the incentive eff ect from the 
resource eff ect by increasing comparison facilities’ input-based budgets by the average P4P payments made to the 
treatment facilities. We estimated a multivariate regression specifi cation of the diff erence-in-diff erence model in which 
an individual’s outcome is regressed against a dummy variable, indicating whether the facility received P4P that year, a 
facility-fi xed eff ect, a year indicator, and a series of individual and household characteristics.

Findings Our model estimated that facilities in the intervention group had a 23% increase in the number of institutional 
deliveries and increases in the number of preventive care visits by children aged 23 months or younger (56%) and aged 
between 24 months and 59 months (132%). No improvements were seen in the number of women completing four 
prenatal care visits or of children receiving full immunisation schedules. We also estimate an increase of 0·157 standard 
deviations (95% CI 0·026–0·289) in prenatal quality as measured by compliance with Rwandan prenatal care clinical 
practice guidelines.

Interpretation The P4P scheme in Rwanda had the greatest eff ect on those services that had the highest payment rates 
and needed the least eff ort from the service provider. P4P fi nancial performance incentives can improve both the use and 
quality of maternal and child health services, and could be a useful intervention to accelerate progress towards Millennium 
Development Goals for maternal and child health.

Funding World Bank’s Bank-Netherlands Partnership Program and Spanish Impact Evaluation Fund, the British 
Economic and Social Research Council, Government of Rwanda, and Global Development Network.

Introduction
Despite a substantial increase in development assistance 
for health during the past decade, most low-income 
countries are unlikely to reach the health-related 
2015 Millennium Development Goals.1 Only ten of 
67 countries with high child mortality rates are on track 
to meet the fourth Millennium Development Goal—a 
two-thirds reduction of mortality in children younger 
than 5 years by 2015.2 And, in most developing countries, 
the rate of decrease in maternal mortality is much lower 
than the rate needed to achieve the fi fth Millennium 
Development Goal—a three-quarters reduction of 
maternal mortality rates by 2015. To accelerate progress 
towards meeting these goals, developing countries need 
to increase access to and quality of maternal and child 
health services.

An intervention that shows promise for improving 
access and quality of such health services is performance-

based payment of health-care providers (payment for 
performance; P4P).3 P4P schemes provide fi nancial 
incentives to health-care providers for improvements in 
utilisation and quality of specifi c care indicators, and can 
aff ect the provision of health care in two ways: by giving 
incentives for providers to put more eff ort into specifi c 
activities, and by increasing the amount of resources 
available to fi nance the delivery of services. However, P4P 
schemes could have a detrimental eff ect on a health 
service. For example, when P4P payments depend on 
completion of reports, providers might spend more time 
on administrative duties and less time ensuring that 
patients receive the best quality care.4

In this study we assessed the potential of a P4P scheme 
to increase use and quality of key maternal and child 
health services. The impact evaluation was done 
prospectively in parallel with the rollout of a national P4P 
programme in Rwanda.
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Methods
The Rwandan P4P scheme
In 2005, after encouraging reports from pilot P4P schemes 
run by non-governmental organisations, the Rwandan 
Government decided to implement a national P4P scheme 
to supplement primary health centres’ input-based 
budgets. In this P4P scheme, payments are made directly 
to facilities and are used at each facility’s discretion. The 
14 key maternal and child health-care output indicators for 
which P4P payments are given are listed in table 1. Some 
of these output indicators are reasons for a visit, such as 
prenatal care or delivery, whereas others are services 
provided during a visit, such as tetanus vaccination during 
prenatal care. The Rwandan Ministry of Health  defi ned 
the indicators and payments on the basis of national health 
priorities, available budget, and the experience of non-
governmental organisations with previous P4P schemes.5,6

Facilities submit monthly activity reports and quarterly 
requests for payment to the district steering committee, 
which is responsible for verifi cation of data and 
authorisation of payment. For referral indicators, a facility 
must provide verifi cation from the hospital to which a 
patient was referred, stating that the referral was 
appropriate and that the patient was treated. The 
committee verifi es all reports by sending auditors to 
facilities every 3 months on an unannounced, randomly 
chosen day to verify that the data reported are the same 
as those in the facility’s records. Between October, 2008, 
and November, 2008, the Ministry of Health did a one-off  
tracking survey and interviewed roughly 1000 patients to 
verify the accuracy of the records; it noted that false 
reporting was less than 5%.7 

A facility’s overall quality is measured as an index of 
both structural and process-related measures of quality 

of care for various types of services (table 2).8 Structural 
measures are the extent to which the facility has the 
equipment, drugs, medical supplies, and personnel 
necessary to deliver a specifi c medical service, whereas 
process measures rate the clinical content of care actually 
provided for services. The specifi c services and the 
structural and process indicators are based on the 
Rwandan clinical practice guidelines.9–12 

Data used to calculate each facility’s overall quality score 
are collected through the national monitoring system, in 
which district hospitals monitor and supervise the quality 
of health centres in their districts. Every 3 months, every 
facility is visited by a district hospital team on an 
unannounced, randomly chosen day, and assesses its 
quality through direct observation and a review of patients’ 
records with a standardised assessment method (table 2). 
At the end of each visit, the team discusses their fi ndings 
with the facility’s staff  and management, and provides 
recommendations to improve the quality of the facility. A 
total score—the quality index, which ranges from 0 to 1—is 
then generated for the overall quality of service provided by 
the facility each quarter. A facility’s quality index is used to 
calculate the amount of money it will receive through the 
P4P scheme. If a facility meets all of the quality criteria, the 
index equals one and the facility receives the full P4P 
payment, but if the facility does not meet all of the quality 
criteria, payment is reduced accordingly—eg, if a facility 
has a quality index of 0·80, it will receive 80% of the 
payment for the 14 output indicators. In this way, the P4P 
scheme pays for both facility output and facility quality.

Experimental design
80 health facilities were randomly assigned to start the 
P4P scheme between June, 2006, and October, 2006 

Amount paid per unit (US$)

Visit and outreach indicators

Number of curative care visits $0·18

Number of fi rst prenatal care visits $0·09

Number of women who had four prenatal care visits $0·37

Number of fi rst-time family planning visits (new contraceptive users) $1·83

Number of women who received 1-month resupply of contraceptives $0·18

Number of deliveries in the facility $4·59

Number of visits for child (aged <59 months) growth monitoring (preventive care) $0·18

Content of care indicators

Number of children who had a complete vaccination course* $0·92

Number of women who received appropriate† tetanus vaccination during prenatal care $0·46

Number of women who received a second dose of malaria prophylaxis during prenatal care $0·46

Number of high-risk pregnancies referred to district hospital for delivery during prenatal care $1·83

Number of emergency transfers to hospital for obstetric care during delivery $4·59

Number of malnourished children referred to district hospital for treatment during preventive care visit $1·83

Number of other emergency referrals to hospital during curative treatment $1·83

*BCG at month 0; poliomyelitis at months 0, 1·5, 2·5, and 3·5; pentavalent (diptheria, tetanus, pertussis, hepatitis b, and haemophilus infl uenzae type b) at months 1·5, 2·5, 
and 3·5; and measles at month 9. †A second, third, fourth, or fi fth tetanus shot. Data from reference 5.

Table 1: Output indicators and payments
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(intervention group), and 86 health facilities were assigned 
to be control facilities and would continue to receive 
traditional input-based fi nancing for an additional 
23 months until the rollout of the scheme was complete 
(control group). Rollout of the scheme was staggered for 
logistical reasons. Because the P4P scheme was introduced 
in treatment districts during a 5-month period, data for 
this assessment were available for between 23 months 
and 18 months of exposure, according to when a specifi c 
facility was switched to P4P-based funding.

Because our aim was to assess the eff ect of the 
incentive-based bonus (P4P) scheme separately from the 
eff ect of an increase in fi nancial resources, the amount of 
resources for the intervention and comparison facilities 
had to be held constant. Traditional input-based budgets 
allocated to the facilities in the control group were 
increased by the average amount of P4P payments that 
facilities in the intervention group received every 
3 months during the 23-month assessment window.

For each of the 166 facilities, we did two surveys: one at 
study baseline and one 25 months after study baseline. 
Surveys consisted of facility questionnaires and 
household questionnaires. For facility questionnaires, 
women attending each facility on the day of the interview, 
and who agreed to participate in the study, were 
questioned. For household questionnaires, 13 households 
with children younger than 5 years were randomly 
selected from each facility’s catchment area, giving a total 
of 2158 households. Maternal baseline characteristics 
data were taken from facility questionnaires and 
household questionnaires. Child baseline characteristics 
data were taken from household questionnaires.

For the household sample, we fi rst sampled 13 zones 
(each containing roughly 15–20 households) from each 
facility’s catchment area. We then listed all households in 
the sampled zones and selected one household with at 
least one child younger than 6 years from each zone. If the 
head of the household refused to participate in the study, 
the household was excluded from the sample and a second 
household was selected until the sample was fulfi lled.

All surveys were done by trained enumerators hired by 
external fi rms specialised in data collection who were 
masked to whether they were interviewing in an 
intervention or control area.13 In the end-of-study survey, 
households that could not be found or interviewed were 
replaced with randomly selected households from the 
same zones.

Outcome measures
This analysis focuses on the following outcome measures 
intended to measure a subset of the payment indicators 
in table 1 and table 2: prenatal care visits and institutional 
delivery, quality of prenatal care, and child preventive care 
visits and immunisation. Prenatal care quality is measured 
by compliance of data from the household questionnaires 
and facility questionnaires with Rwandan clinical practice 
guidelines. All outcome measures were assessed by use 

of data collected in baseline surveys and surveys at the 
end of the study, collected independently from the 

Weight of 
service in 
quality index

Share of weight 
allocated to 
structural 
measures*

Share of weight 
allocated to 
process 
measures†

Means of assessment

General administration 0·052 1·00 0·00 Direct observation

Cleanliness 0·028 1·00 0·00 Direct observation

Curative care 0·170 0·23 0·77 Medical record review

Delivery 0·130 0·40 0·60 Medical record review

Prenatal care 0·126 0·12 0·88 Direct observation

Family planning 0·114 0·22 0·78 Medical record review

Immunisation 0·070 0·40 0·60 Direct observation

Growth monitoring 0·052 0·15 0·85 Direct observation

HIV services 0·090 1·00 0·00 Direct observation

Tuberculosis services 0·028 0·28 0·72 Direct observation

Laboratory services 0·030 1·00 0·00 Direct observation

Pharmacy management 0·060 1·00 0·00 Direct observation

Financial management 0·050 1·00 0·00 Direct observation

Total 1·000 ·· ·· ··

*The extent to which a facility has the equipment, drugs, medical supplies, and personnel necessary to deliver the listed 
service. †The clinical content of care (appropriate delivery of services during consultation). Data from reference 5.

Table 2: Services and weights used to construct the quality score for P4P formula

Intervention 
(n=620)

Control 
(n=670)

Diff erence 
(p value)

Maternal characteristics

Age <20 years (%) 3% 2% 0·01 (0·322)

Age >35 years (%) 29% 31% –0·02 (0·573)

Primary education or higher (%) 10% 11% –0·02 (0·471)

Lives with partner (%) 94% 91% 0·04 (0·211)

Number of pregnancies (mean [SD]) 4·32 (4·58) 4·33 (5·24) –0·01 (0·969)

Household characteristics

Health insurance (%) 55% 52% 0·03 (0·668)

Number of people in household 
(mean [SD])

5·15 (2·76) 5·40 (3·08) –0·25 (0·145)

Distance between household and health 
facility (km; mean [SD])

3·21 (6·32) 3·39 (7·56) –0·18 (0·663)

Ownership of land (%) 93% 87% 0·06 (0·126)

Maternal care use

Any prenatal care (%)* 95% 96% –0·01 (0·774)

Four or more prenatal care visits (%)* 18% 11% 0·07 (0·029)

Number of prenatal care visits (mean [SD])* 2·76 (1·58) 2·62 (1·80) 0·14 (0·180)

First prenatal care visit in fi rst trimester (%) 11% 9% 0·02 (0·547)

Institutional delivery (%)* 35% 36% –0·01 (0·801)

Delivery attended by qualifi ed provider (%) 27% 28% –0·01 (0·729)

Quality of prenatal care

Tetanus vaccine during prenatal visit (%) 71% 67% 0·04 (0·331)

Total quality score (mean [SD])† 0·45 (0·45) 0·46 (0·49) –0·01 (0·616)

Standardised total quality score 
(mean [SD])†

–0·13 (1·68) –0·10 (1·83) –0·04 (0·681)

Sample sizes are given in the column heading unless otherwise indicated. *Intervention group sample size=617; 
control group sample size=658. †Intervention group sample size=931; control group sample size=987.

Table 3: Maternal sample baseline characteristics 
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operation of the P4P programme. Detailed information 
about the measurement of outcomes is provided in the 
webappendix (pp 1–2).

Written consent was obtained when possible; however 
verbal informed consent was accepted. For household 
questionnaires, both the head of the household and the 
women interviewed provided informed consent. The 
research protocol for this study was approved by the 
Rwanda National Ethics Committee.

Randomisation
Administrative districts with pre-existing P4P schemes 
managed by non-governmental organisations were 
excluded from this assessment.14 The remaining districts 
were then grouped into eight blocks based on rainfall, 
population density, and livelihood data from the 2002 
Census.15 Blocks covered between two and four districts, 
depending on district characteristics and size. The blocks 
were then divided into two sides, and one side of each 
block was randomly assigned to either the intervention 
or control group. Randomisation was done by coin toss.

Just before implementation of the baseline survey, the 
administrative district boundaries were redefi ned by the 
government in a decentralisation process.16 As a result, 
some of the districts selected for our assessment were 
combined with districts that already had the exisitng P4P 
schemes. Because P4P schemes could not be removed 
from health facilities in which they had already been 
implemented, and because P4P was managed at the 
district level, the government enrolled all facilities in 
newly formed districts that had existing P4P schemes 
into the fi rst phase of the rollout. As a result of this 
district reorganisation, we had to switch the assignment 
(intervention or control) for eight districts from four 
blocks, and add one block to the sample. In the end, the 
study’s nine blocks included 19 districts in total, of which 
12 were assigned to the treatment group and 7 were 
assigned to the comparison group. Of Rwanda’s 
401 primary care facilities, 80 were assigned to the 
intervention groups and 86 to the control group.

Statistical analysis
We estimate a multivariate regression specifi cation of the 
diff erence-in-diff erence model in which an individual’s 
outcome is regressed against a dummy variable, indicating 
whether the facility received P4P that year, a facility fi xed 
eff ect, a year indicator, and a series of individual and 
household characteristics described in table 3 and table 4. 
We calculated robust standard errors, clustered at the 
district by year level to correct for correlation of the error 
terms across facilities within districts. Detailed 
information about covariates and statistical power of the 
study is found in webappendix pp 2–3. All statistical 
analyses were done with STATA (version 10).

Role of the funding source
The sponsors of the study had no role in data analysis, 
data interpretation, or writing of the report. All authors 
had full access to all data in the study and take 
responsibility for the integrity of the data and the accuracy 
of data analysis. The corresponding author had full access 
to all the data in the study and had fi nal responsibility for 
the decision to submit for publication.

Results
The fi gure shows the study design. 2·1% of households 
in the intervention group and 1·9% of households in the 

Intervention 
(n=1242)

Control 
(n=1321)

Diff erence 
(p value)

Child characteristics

Age (months; mean [SD]) 25·86 (11·01) 26·64 (8·38) –0·78 (0·060)

Sex (female; %) 50% 50% 0 (0·872)

Parental characteristics

Mother’s height (cm; mean [SD]) 157·8 (14·4) 158·1 (16·4) –0·31 (0·631)

Mother’s age (years; mean [SD]) 31·07 (12·3) 31·28 (13·5) –0·22 (0·678)

Mother completed primary education (%) 9% 12% –0·03 (0·152)

Father lives in household (%) 91% 88% 0·03 (0·330)

Household characteristics

Health insurance (%) 55% 52% 0·02 (0·745)

Number of household members 
(mean [SD])

5·28 (3·01) 5·40 (3·36) –0·12 (0·355)

Number of household members younger 
than 5 years (mean [SD])

2·01 (1·05) 1·98 (1·15) 0·03 (0·457)

Landowners (%) 93% 88% 0·05 (0·131)

Child preventive care utilisation

Younger than 23 months—preventive visit 
in previous 4 weeks (%)

0·21% 0·24% –0·02 (0·556)

Aged 24–59 months—preventive visit in 
previous 4 weeks (%)

0·08% 0·14% –0·06 (0·116)

Aged 12–23 months—fully immunised (%) 0·68% 0·63% 0·05 (0·517)

Table 4: Child (0–59 months) sample baseline (2006) characteristics

Figure: Study design

80 health facilities
assigned to intervention
(in 12 districts) 

80 health facilities and 
1002 households in 
baseline survey 

86 health facilities and 
1114 households in 
baseline survey 

80 health facilities begin
P4P scheme

86 health facilities 
receive increased 
non-incentivised funding

80 health facilities and 
1007 households in 
end-of-study survey

86 health facilities and 
1115 households in 
end-of-study survey

19 districts randomly allocated 
(166 health facilities)

86 health facilities
assigned to control
(in 7 districts)

See Online for webappendix
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control group refused to participate in the interview. 
88% of the baseline households were re-interviewed at 
the end of the trial. Slight diff erences exist in sample 
sizes between baseline and follow-up because incomplete 
household surveys were dropped from the sample in 
each round. The rate of attrition in the number of 
households available for a second interview was not 
statistically diff erent between the treatment group 
(11·8%) and control group (12·1%; p<0·0001).

Baseline characteristics were not statistically diff erent 
between facilities in the intervention group and 
facilities in the control group (table 5). Log total 
expenditures in 2006 (study baseline) and 2008 (at the 
end of the study) were also much the same between 
facilities in the two groups (table 5). Data from the 
maternal baseline survey showed that a larger 
proportion of women who gave birth at facilities in the 
intervention group had had four or more prenatal care 
visits than had women who gave birth at facilities in 
the control group; all other baseline characteristics not 
statistically diff erent (table 3).

We estimated no change with the P4P intervention in 
the probability that women received any prenatal care or 
in the probability that they had more than four prenatal 
care visits (table 6). However, we estimated a signifi cant 
increase in the probability of institutional delivery, the 
probability of a woman being given a tetanus vaccination 
during a prenatal visit, and in standardised total quality 
scores (table 6).

Baseline characteristics were not statistically diff erent 
between children in the catchment area of facilities in the 
treatment group and those in the catchment area of 
facilities in the control group (table 4). Among facilities 
in the treatment group, we estimated signifi cant increases 
with the intervention in the probability that a child aged 
23 months or younger visited a health facility for 
preventive care and in the probability that a child aged 
24–59 months had a preventive visit (table 6). No 
diff erence was recorded in the probability that a child 
aged 12–23 months was fully immunised (table 6).

On average, facilities in the intervention group allocated 
77% of the P4P funds to increase personnel compensation, 
amounting to a 38% increase in staff  salaries; facilities in 
the control group allocated 73% of the additional input-
based funds to increase personnel compensation (data 
not shown).

Discussion
In this assessment of the P4P programme in Rwanda, 
our estimates suggest that P4P led to increased use and 
quality of several crucial maternal and child health care 
services, but had no eff ect on use of prenatal care or on 
the timely completion of child immunisation schedules. 
The estimates showed larger eff ects on services for which 
facilities receive larger fi nancial incentives and those over 
which the provider has greater control  (eg, prenatal care 
quality and tetanus vaccination during a prenatal care 

visit) and are less dependent on patients’ health-seeking 
behaviour (eg, timely prenatal care visits).

In the Rwandan P4P scheme, the highest per-unit 
payment rate, at US$4·59, is given for institutional 
deliveries. Anecdotal evidence17 suggests that because of 
this substantial per-unit payment, providers not only 
encouraged women to deliver in facilities during prenatal 
care encounters, but some also partnered with community 
health workers to promote institutional delivery. The 

Intervention 
group (mean [SD]; 
n=80)

Control group 
(mean [SD]; 
n=86)

Diff erence p value*

Expenditures and budget shares

Log total expenditures (RWFR) (2006) 15·81 (1·04) 15·61 (1·01) 0·20 0·418

Log total expenditures (RWFR) (2008) 16·91 (0·71) 16·99 (1·08) 0·08 0·568

Medical personnel budget share 0·46% (0·23%) 0·49% (0·26%) 0·03 0·555

Medical supplies budget share 0·22% (0·19%) 0·20% (0·19%) 0·01 0·705

Non-medical budget share 0·32% (0·25%) 0·30% (0·22%) 0·02 0·726

Staffi  ng

Medical doctors 0·05 (0·23) 0·05 (0·27) 0·00 0·940

Nurses (n) 6·31 (6·90) 5·48 (3·30) 0·83 0·409

Other clinical staff  (n) 4·13 (3·09) 4·47 (4·05) 0·34 0·554

Non-clinical staff  (n) 5·25 (3·56) 5·33 (5·09) 0·08 0·901

All expenditures are in Rwandan francs. *p values are for cluster-adjusted t test (continuous variables).

Table 5: Baseline characteristics of health facilities

N β (95% CI) p value % D*

Maternal care use†

Any prenatal care 2309 0·002 (–0·021 to 0·025) 0·875 0·2%

Four or more prenatal care visits 2223 0·008 (–0·063 to 0·079) 0·825 4·4%

Institutional delivery 2108 0·081¶ (0·015 to 0·146) 0·017 23·2%

Quality of prenatal care‡

Tetanus vaccine during prenatal visit 2856 0·051|| (–0·002 to 0·103) 0·057 7·2%

Standardised total quality score 3826 0·157¶ (0·026 to 0·289) 0·020 N/A

Child preventive care use§

Younger than 23 months preventive visit, 
previous 4 weeks

1971 0·119** (0·041 to 0·198) 0·004 55·9%

24–59 months preventive visit, previous 
4 weeks

2902 0·111** (0·059 to 0·162) 0·000 131·6%

12–23 months fully immunised 872 –0·055 (–0·184 to 0·074 ) 0·390 –8·1%

N/A=not applicable. *The % D = (β / baseline mean) × 100, where the baseline mean of the dependent variable is the 
2006 mean of the treatment group from tables 2 and 3. †The β is the estimated intervention eff ect controlling for a 
year dummy, facility-fi xed eff ects, individual-level characteristics (age, education, partner lives in household, and 
number of pregnancies) and household characteristics (health insurance, number of household members, distance 
from the facility, land ownership, and assets value quartile). SEs were adjusted for clustering at the district-year level. 
‡The β is the estimated treatment eff ect controlling for a year dummy, facility fi xed eff ects, patient-level characteristics 
(age, education, partner lives in household, and insurance enrolment), and the source of the information (patient exit 
interview or household survey). SEs were adjusted for clustering at the district-year level. The number of observations 
in the tetanus model is less than in the quality score model because tetanus is only given to women with 
fi ve or fewer previous pregnancies. SEs were adjusted for clustering at the district-year level. §The β is the estimated 
treatment eff ect, controlling for a year dummy, facility-fi xed eff ects, individual-level characteristics (age, sex), 
parental-level characteristics (height, age and education of mother, father lives in household) and household 
characteristics (health insurance, number of household members, number of household members younger than 
6 years, land ownership, assets value quartile). SEs were adjusted for clustering at the district-year level. ¶p<0·05. 
||p<0·1. **p<0·01. 

Table 6: Estimated eff ect of P4P schemes on maternal and child health-care services
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large estimated increase in visits for preventive care of 
children can also be attributed to the per-unit payment 
rates. Although the payment rate per child for a preventive 
visit is low at $0·18, payment for referral of a 
malnourished child to hospital for treatment is high 
at $1·83. Because, at the time of this study, almost 50% 
of children in Rwanda had stunted growth and could be 
appropriately referred to hospital for treatment,18 roughly 
half of the child preventive growth monitoring visits 
yielded $0·18 each, but the other half yielded $2·01 each 
(payment for the visit plus payment for a referral). The 
strongest monetary payoff  of the scheme is for prenatal 
care quality. Specifi cally, every tetanus vaccination and 
malaria prophylaxis course yields $0·92, whereas 
improved compliance with prenatal care clinical practice 
guidelines raises a facility’s overall quality score and 
thereby the amount of P4P payments actually received.

Despite the promise of P4P schemes, little evidence 
based on credible comparison groups is available on its 
eff ects, and no evidence has been obtained that isolates 
the eff ect of incentive-based payment from increased 
funding that is independent of incentives (panel).19–22 In 
fact, a review of published studies23 noted major 
methodological fl aws that limit the ability to interpret the 
results as causal eff ects of P4P schemes. A study of 
primary care facilities in Haiti, which did not have a 
comparison group, showed increases in immunisation 
coverage and the number of attended deliveries after the 
introduction of performance-based bonus payments.24 

Similarly, studies of early Rwandan P4P pilot programmes 
(also without comparison groups) recorded large 
increases in the number of curative consultations and 
institutional deliveries, but no increase in measles 
vaccination or the number of people enrolling in family 
planning programmes.19–21 A quasi-experimental study in 
Cambodia, which had a comparison group, showed that 
PSP schemes increased immunisation rates, but facilities 
in the intervention group received  substantially more 
resources than did those in the control groups, suggesting 
that resources rather than the P4P mechanism could 

explain the positive outcome.25 Our study is one of few 
rigorous assessments of P4P schemes in a low-income 
setting, and the fi rst to isolate the eff ect of P4P incentives 
from eff ects associated with increase in resources. This 
distinction is important because if P4P achieves its 
results from increased fi nancial resources rather than 
incentives, the same results could be achieved from an 
increase in traditional input-based budgets and there 
would be no reason to incur the administrative costs 
associated with P4P (an estimated US$0·3 per head26). In 
Rwanda, such administrative costs are 0·8% of total 
health expenditures per head and 1·2% of public and 
donor expenditures combined.27

The absence of eff ect of the P4P scheme on prenatal 
care use is also explained by poor fi nancial incentives. 
The payment rate for an initial prenatal visit is only 
$0·09. Because more than 95% of women at baseline 
made at least one visit, the $0·09 payment provides little 
incentive for a facility to locate and give care to the few 
women who did not attend for prenatal care. Furthermore, 
the payment rate for completion of at least four prenatal 
visits is only $0·37. Rwandan women tend to start 
prenatal care late in pregnancy (in most cases in the fi fth 
or sixth month of pregnancy)  and have between two and 
three visits on average; therefore, providers who want to 
achieve at least four visits for every woman would have to 
attract women to the facility earlier in pregnancy, and 
ensure that they attend more frequently than they do at 
present. Our fi ndings suggest that providers chose not to 
expend the eff ort necessary to achieve such attendance 
for the $0·37 per-unit payment.

We found no eff ect of P4P schemes on child vaccination 
rates; however, at baseline immunisation rates were close 
to 65%, and the government implemented an intensive 
national vaccination campaign in 2006 that raised 
immunisation rates to 78% by the end of our study.28 An 
increase beyond the baseline would have needed 
substantial eff ort on the part of the providers to enter the 
community, identify unvaccinated children, and vaccinate 
them. Moreover, completion of a full immunisation 
programme for a child takes a lot of eff ort, with many 
clinic visits over the course of a year and complex 
administrative procedures.

One possible alternative explanation for our fi ndings is 
that increased monitoring and supervision led to increased 
provider eff ort. However, monitoring and supervision of 
facilities is done nationally by district hospitals, 
independently of the P4P scheme. Moreover, we recorded 
improvements in only some indicators—if the recorded 
eff ects of P4P were attributable simply to monitoring we 
would expect to see increases in both low-priced and high-
priced services. Another possible concern is that the P4P 
scheme was implemented in the context of a larger health 
sector reform. From 2001 to 2008, Rwanda implemented 
several other programmes to address major bottlenecks in 
the health service delivery system. In 2005, the government 
implemented a programme (Imihigo) to improve a set of 

Panel: Research in context

Systematic review
We searched Medline and Google scholar for articles with the 
key words “pay for performance” and “performance based 
fi nancing”. We included any article that had quantitative 
estimates of programme eff ect, but excluded those that were 
purely descriptive or qualitative. 

Interpretation
Our study is one of few rigorous assessments of a P4P 
scheme in a low-income setting, and is the fi rst to isolate the 
eff ect of P4P incentives from eff ects associated with increase 
in resources. We report a statistically signifi cant increase in 
utilisation of institutional delivery and child preventive care 
services, and improvements in prenatal care quality.
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overall development indicators, including family planning, 
institutional delivery, and enrolment in health insurance 
plans.29 Furthermore, in 2006 the government began a 
national campaign to rapidly increase coverage of child 
immunisation, vitamin A supplementation, and 
insecticide-treated bednets. However, our fi ndings are 
unlikely to be biased by these programmes because they 
were implemented nationally and the districts assigned 
the intervention were mostly chosen randomly. Moreover, 
we controlled for the enrolment of households in health 
insurance plans in the analyses.

Our study had several possible limitations. First, the 
original randomised design was compromised by the 
decentralisation process, which could have inadvertently 
caused some confounding bias in the estimates. However, 
because baseline characteristics were much the same 
between the individuals and facilities in the two groups, 
we can be confi dent that results were not biased. Second, 
whether the incentive eff ects for prenatal care quality 
extend to other services is not clear. Third, as in any 
observational study, recall errors by individuals who were 
interviewed could aff ect the accuracy of our estimates. 
However, we believe such errors would aff ect both the 
intervention and control groups equally. Fourth, the 
Rwandan P4P programme paid facilities rather than 
individual practitioners. Because we have no rigorous 
evidence on the eff ect of individual incentive payments 
in a similar context, we cannot assess the relative 
effi  ciency of those two options. Finally, the analysis 
presented here does not include evidence of the eff ect of 
P4P schemes on health outcomes.

Our fi ndings show that P4P can increase the utilisation 
and quality of maternal and child health services and thus 
accelerate progress towards the Millennium Development 
Goals for maternal and child health. The analysis also 
sheds light on the debate about some of the benefi ts and 
shortfalls of P4P. Several specifi c lessons emerge from this 
study. First, higher payments provide stronger incentives. 
Second, incentives have a larger eff ect on services in which 
providers have more control over delivery, such as prenatal 
care quality. Therefore, larger incentive payments are 
warranted not only for services that are more important for 
the improvement of health outcomes, but also for those in 
which more provider eff ort is needed. Third, programmes 
should pay more for verifi able clinical content indicators. 
Such indicators are closely related to outcomes, are 
measurable, and are within the control of the provider. For 
services that depend more on patients’ care-seeking 
behaviour, the programme could provide fi nancial 
incentives directly to the patient rather than to the provider. 
Indeed, substantial evidence exists that conditional cash 
transfers to families increase preventive care use and 
improve health outcomes.30–37 Fourth, another feasible 
option is to give community health workers an incentive to 
identify patients and encourage them to visit clinics.

One of the more important fi ndings of this analysis is 
that the P4P scheme led to increased quality of prenatal 

care. Although health workers might be able to do a 
medical procedure or give a consultation (ie, prenatal 
care), they might not always be willing or motivated to 
expend the eff ort to do the procedure fully.38,39 Evidence 
from this assessment suggests that, by conditioning the 
Rwandan P4P scheme on a quality index score, the 
incentive payment gave providers the motivation to 
translate their knowledge about prenatal care into better 
practice. These results are important because better 
quality care improves health outcomes, and in the case of 
prenatal care this aff ects both women and their 
children.40–43 Indeed, mothers and children must have the 
best possible access to care, but the quality of the care 
they receive is also important.
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