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By Winnie Yip, Timothy Powell-Jackson, Wen Chen, Min Hu, Eduardo Fe, Mu Hu, Weiyan Jian, Ming Lu,
Wei Han, and William C. Hsiao

Capitation Combined With
Pay-For-Performance Improves
Antibiotic Prescribing Practices
In Rural China

ABSTRACT Pay-for-performance in health care holds promise as a policy
lever to improve the quality and efficiency of care. Although the approach
has become increasingly popular in developing countries in recent years,
most policy designs do not permit the rigorous evaluation of its impact.
Thus, evidence of its effect is limited. In collaboration with the
government of Ningxia Province, a predominantly rural area in
northwest China, we conducted a matched-pair cluster-randomized
experiment between 2009 and 2012 to evaluate the effects of capitation
with pay-for-performance on primary care providers’ antibiotic
prescribing practices, health spending, outpatient visit volume, and
patient satisfaction. We found that the intervention led to a reduction of
approximately 15 percent in antibiotic prescriptions and a small
reduction in total spending per visit to village posts—essentially,
community health clinics. We found no effect on other outcomes. Our
results suggest that capitation with pay-for-performance can improve
drug prescribing practices by reducing overprescribing and inappropriate
prescribing. Our study also shows that rigorous evaluations of health
system interventions are feasible when conducted in close collaboration
with the government.

T
here have been substantial in-
creases in health spending world-
wide in recent decades. Yet it is
not clear how much the quality of
care and health outcomes have im-

proved as a result. Many health systems could
make much better use of their resources than
they do now: The World Health Organization
estimates that waste through inefficiency ac-
counts for 20–40 percent of spending on health
care.1 A key challenge attracting significant poli-
cy attention is how to align providers’ incentives
with societal goals of improving quality and effi-
ciency.
Paying providers based on their performance

as a way to improve quality and efficiency has

become a major part of reforms in the United
States andUnited Kingdom,2–4 as well as inmany
other advanced economies. More recently, pay-
for-performancehas also been introduced in var-
ious forms in developing countries, often direct-
ed at maternal and child health care and specific
public health interventions.5

Evidence on the effectiveness of pay-for-
performance is very limited because many stud-
ies donothave adesign that permits the rigorous
evaluation of causal impacts. A 2012 Cochrane
review on pay-for-performance in low- and
middle-income countries found that the evi-
dence base was too weak to draw general con-
clusions: The vast majority of studies were iden-
tified as having a high risk of bias.6
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Only two studies—one in the Philippines7 and
the other in Rwanda8—have used rigorous de-
signs, and their results were mixed. The re-
searchers in the Philippines reported improve-
ments in quality of care, measured through
clinical vignettes. Unpublished data also showed
improvements in some health outcomes (wast-
ing due to undernutrition and self-reported
health status) but not in others (levels of C-reac-
tive protein—a marker for inflammation in the
body—and hemoglobin).6 The intervention in
the Rwanda study improved the quality of ante-
natal care and increased the number of child
preventive care visits and facility-based deliver-
ies, but it had no impact on antenatal care visits
or immunization rates.8

This article contributes to the literature on
payment reform by evaluating a pay-for-perfor-
mance program through a social experiment in
rural China.We examined the effect on prescrib-
ing practices, spending on care, outpatient visit
volume, and patient satisfaction of changing the
payment method for primary health care pro-
viders from traditional fee-for-service to capita-
tion with pay-for-performance. In collaboration
with the local government, we designed the poli-
cy evaluation as amatched-pair randomized con-
trol study in which the focus was on primary
health care providers, since they are a pillar of
China’s health reform plan that was announced
in 2009.9

Approval for the study was obtained from the
University ofOxford’sEthicalReviewCommittee
and Ningxia Medical University’s Ethical Re-
view Board.

The Policy Context In China
In April 2009 the Chinese government launched
a national program of health care reform. The
government doubled its health spending, with
the goal of providing affordable, equitable, and
effective health care for everyone by 2020.9 By
2012, as a result of substantial government sub-
sidies, 95 percent of the country’s population
had health insurance.10,11

However, costs have escalated.10,11 As a result,
the expansion of coverage and corresponding
increases in reimbursement rates have not re-
sulted in reductions in users’ out-of-pocket
spending.10,11 At the same time, there has been
no evidence of improvement in the quality of the
care provided.10–12

Key concerns in China are the overprescribing
of antibiotics—they are prescribed far in excess
of levels recommended by the World Health Or-
ganization13,14—and antibiotics’ use for inappro-
priate purposes, such as to treat the common
cold.12,15 Although the government has issued

numerous guidelines on the appropriate use
of antibiotics, the guidelines’ effect has been
limited.16

Not only is overprescription costly and ineffi-
cient, but it also has long-term negative health
effects because it produces drug resistance.17

There are multiple causes of antibiotic over-
prescription. However, perverse financial incen-
tives faced by health care providers are a major
culprit.18

Since the 1980s China’s health care providers
have been paid by fee-for-service. They are also
reimbursed according to a distorted govern-
ment-set fee schedule that includes a profit mar-
gin for diagnostic tests and examinations. Final-
ly, government policy allows providers to charge
a 15 percentmarkup ondrugs that they prescribe
and dispense to patients. These factors have led
to the excessive prescription of drugs and the
orderingof diagnostic tests that arenot clinically
necessary.18

Primary health care providers have limited
training in performing diagnostic tests and ex-
aminations, and also limited capacity to perform
tests and exams. Thus, their treatment behavior
has been shaped by the desire to maximize reve-
nue from selling drugs.18

China has recently announced various reforms
that are designed to increase providers’ incen-
tives to reduce unnecessary care and deliver
high-quality services. In its latest Five-Year Plan
(covering the period 2012–16), the Chinese gov-
ernment made provider payment reform a top
priority as a way to achieve its goal of affordable,
equitable, and effective health care for everyone.
Notably, the central government has urged local
governments to pilot provider paymentmethods
other than fee-for-service, especially innovative
methods aimed at both improving quality and
controlling spending growth.19,20

There have been a limited number of studies
on payment reform in China. Although the re-
sults of these studies are encouraging, they may
be affected by selection bias.21,22

Study Data And Methods
Setting Ningxia Province is in the northwest of
China. The province has a population of 6.3 mil-
lion, and its per capita income is third from the
lowest in the country.23 The most prevalent in-
fectious diseases in Ningxia are viral hepatitis,
tuberculosis, syphilis, dysentery, and scarlet fe-
ver.24 As is the case in other parts of China, cir-
culatory system diseases and cancer are the lead-
ing causes of death.25

In China the central government sets broad
policy directions and leaves decisions about pol-
icy details to local governments. In the case of the

William C. Hsiao is the K.T. Li
Professor of Economics in the
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New Cooperative Medical Scheme (NCMS), the
national public health insurance program for
rural areas, local governmentshave theauthority
to determine the design of the benefit package
and how providers are paid. With the goal of
improving the quality and efficiency of health
care in Ningxia, the leaders of the province’s
government invited us to help design alternative
NCMSpolicy options and conduct evaluations of
the options before possibly scaling them up for
use in the whole province.
Ningxia has twenty-two counties, about half of

which are mountainous and half of which are in
the plains.We selected for our study two moun-
tainous counties in which there had been no
recent pilot projects of health reforms. In 2009,
when we began our study, there were 28 towns,
266 villages, and about 600,000 people in the
two counties combined. Our study population
consisted of all NCMS enrollees in the counties.
The NCMS enrollment rate in the counties was
more than 97 percent in 2009.
In Ningxia and the rest of China, the NCMS

paidprimaryhealth careproviders—either town-
ship health centers or village posts, the equiva-
lent of community health clinics—on a fee-for-
service basis. In 2006 Ningxia’s government
introduced a policy of no drug profits for the
township health centers and village posts under
the centers’ supervision (the policy was imple-
mented nationwide in the period 2009–11).
Thismeant thatproviders couldno longerearn

money by selling drugs, although they could still
charge separate fees for specific services such as
injections.Despite thepolicy change, at thebase-
line of our study antibiotics were still prescribed
frequently—in 49 percent of the visits to town-
ship health centers and 38 percent of the visits to
village posts.
Policy Intervention This study’s policy

intervention changed NCMS payments to town-
ship health centers and village posts from fee-
for-service to a capitated budget with pay-for-
performance. The capitation rate was estimated
to cover the cost of outpatient services perNCMS
enrollee at each township health center and all
the village posts under its supervision. The capi-
tated budget for each center was based on the
number of NCMS enrollees in the relevant town
and the villages whose posts the center super-
vised.
At the beginning of every year, the NCMS dis-

bursed 70 percent of the budget to the township
health centers, withholding the balance until
after performance assessments of both the cen-
ters and the village posts at themiddle and endof
the year (each center in turn disbursed a share of
the 70 percent to the village posts under its su-
pervision). Performance assessments of town-

ship health centers were conducted by a commit-
tee whose members represented the provincial
and countydepartments of health and the county
NCMS office. Assessments of village posts were
performed by representatives of the supervising
township health center, the county department
of health, and the county NCMS office.
After eachassessment, the countyNCMSoffice

compared the performance score for each town-
ship health center to the average score in the
county. Each center that scored above the aver-
age received more than the 30 percent of the
budget that had been withheld, in proportion
to how much above the county average its score
was. Each center that scored below the average
received less than the 30 percent, in proportion
to how much lower than average its score was.
Performance scores of the village posts formed

part of the township health centers’ scores. This
gave each center an incentive to improve the
quality of care at the village posts it supervised.
Each center gave those village posts a share of its
performance payment, based on the score each
post received in comparison to the average of all
the posts supervised by the center.
We designed performance indicators to be

used during the study period, which began in
July 2010.The indicators includedantibiotic pre-
scription rates (oral and by injection) and mea-
sures of patient satisfaction (see online Appen-
dix Exhibit A1).26 To prevent providers from
reducing service volume under a capitation bud-
get, the NCMS specified quantity thresholds.
Providers who did not meet the threshold had
to return prepaid funds to the NCMS.
Data The main outcome measures were the

proportion of patient visits that included one or
more prescriptions for antibiotics, total health
care expenditure per visit, drug expenditure per
visit, thenumberofpatient consultationsperday
in a facility, andpatient satisfaction.Weanalyzed
each outcome by township health center and
village post.We also examined the results by oral
or injectable antibiotics separately. We did this
because under the fee-for-service system and the
provincewidepolicy of nodrugprofits, providers
had greater incentives to prescribe injectable
antibiotics than oral ones: They earned a profit
by charging a fee for administering an injection
but no profit for selling oral antibiotics.
Data were mostly drawn from an electronic

management information system that was set
up for the purposes of the study. It recorded
every outpatient visit to township health centers
and village posts for all NCMS enrollees. Each
record included the patient’s characteristics
(age, sex, and residence) and diagnoses, details
of drugs prescribed and tests and examinations
ordered, and expenditure.
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We used deidentified data for visits from Jan-
uary 1, 2011, through June 30, 2012, because the
data input process was not standardized before
this period. Data on drugs prescribed and expen-
ditures were validated by the provincial and
county NCMS offices as part of their routine
audits of services eligible for payment by the
NCMS.
Data on patient satisfaction were taken from a

household survey conducted in 2009 and 2012
whose respondents were representative of peo-
ple in the study area. Respondents were asked to
rate their satisfaction with health services pro-
vided by township health centers and village
posts on a scale of one (least satisfied) to five
(most satisfied).We aggregated the scores across
seven different dimensions of service quality
(see Appendix Exhibit A2).26

To compare the characteristics of intervention
and control clusters (described below) at base-
line in 2009, we used data from a survey of town-
ship health centers and village posts and from
the survey of households. (Appendix Exhibit A2
describes each data source.)26

Experimental Design We used matched-pair
cluster randomization to assign the twenty-eight
towns in the study area to intervention and con-
trol groups. Each cluster consisted of one of the
twenty-eight township health centers, the village
posts under that center’s supervision, and the
population in its catchment area. On average,
each cluster included eleven village posts, and
each post served 1,500 people. The majority of
village posts had only one doctor on staff.
We paired clusters before randomly assigning

them to the two groups, ensuring that the clus-
ters in each pair were as similar as possible on
a range of baseline characteristics (see the
Appendix).26,27 We flipped a coin to randomly
assign one cluster from each pair to receive
the policy intervention described above, starting

in July 2010. The other cluster in the pair was
assigned to the control group.
All towns agreed to their assignment. How-

ever, a small township health center in the con-
trol group lost itsmanager after the intervention
began. The county health bureau requested that
one of the intervention township health centers
(not in the samematched pair) assumemanage-
ment responsibility for the center that had lost
its manager. As a result, the center in the control
group was subjected to capitation plus pay-for-
performance incentives. We therefore dropped
fromour analysis the paired cluster towhich this
control center belonged. These events could not
have been anticipated, and they serve to illus-
trate the “politically robust” usefulness of the
pair-cluster randomized design in this setting.27

Identical training on appropriate drug pre-
scription was provided to both intervention
and control township health centers and village
posts. At the time of writing, the intervention is
ongoing in the intervention clusters.
In the Appendix we present evidence to show

that there was no patient sorting, which occurs
when patients with different health conditions
or severity of illness systematically choose pro-
viders in the intervention or control group. We
also present evidence that there was little con-
tamination—which occurs when a control group
adopts incentives similar to those of the inter-
vention group—across clusters.26

Statistical Analysis We examined the effect
of the intervention by estimating regressions of
each outcome on a binary indicator of treatment
status. We used a logistic regression and least
squares regressions for binary and continuous
outcomes, respectively.We report both unadjust-
ed estimates and those adjusted for patients’ sex,
patients’ age, and a dummy variable for cluster-
pair fixed effects. Robust standard errors were
clustered at the town level.
For all outcomes except patient satisfaction,

we conducted a subgroup analysis by sex. For
antibiotic use, we report results for a sample
of patientsdiagnosedwitha cold toprovidemore
clear-cut evidence on the extent of unnecessary
prescribing practices. See the Appendix for
details.26

Limitations Our study has a few limitations.
First, our study design did not allow us to isolate
the separate effects of capitation and pay-for-
performance. In the policy evaluation we con-
ducted in close collaboration with the provincial
government, we did not have the opportunity to
test multiple intervention arms.
Second, we examined only one measure of

quality: antibiotic prescriptions. Scientific and
rigorous evidence is urgently needed on the im-
pact of pay-for-performance on primary health

The intervention
appears to have
reduced the rate of
antibiotic use across
the entire distribution
in both the centers
and the posts.

March 2014 33:3 Health Affairs 505

at WORLD BANK
 on February 10, 2015Health Affairs by content.healthaffairs.orgDownloaded from 

http://content.healthaffairs.org/


care providers’ success in preventing and man-
aging noncommunicable diseases, given the
growing burden of such diseases in both urban
and rural China. The next few phases of the in-
tervention we studied, which will reward pro-
viders who do well at preventing and managing
tuberculosis and hypertension, are designed to
shed light on this point.
Third, we were not able to test whether the

impact of the intervention would vary with dif-
ferent study designs. For example, we could not
assess the amount of performance-based income
needed to elicit changes in providers’ behavior,
the relative effectiveness of using rewards versus
penalties, or the impact of relative versus abso-
lute performance standards.
Fourth, our study took place in two poor coun-

ties in northwestern China. To what extent the
results are replicable in areas with different
socioeconomic characteristics should be tested.
Heterogeneity in the management and imple-
mentation of a complex intervention is likely
to be a key determinant of its effectiveness.

Study Results
The characteristics of people living in the study
clusters assessed at baseline in the household
survey were found to be similar in the interven-
tion and control groups, with the exception of
ethnicity: The intervention groupwas 61 percent
Han and 39 percent Hui, whereas the control
group was 47 percent Han and 53 percent Hui.

Educational attainment andper capita consump-
tion expenditure in the study population were
low by Chinese standards.
Township health center and village post char-

acteristics in the two groups also appeared to be
similar (see Appendix Exhibits A3 and A4).26

There were no notable differences on a wide
range of variables measured at baseline in the
health care provider survey.
The primary purpose of the studywas to assess

the causal effect of capitation with pay-for-
performance (relative to fee-for-service) on anti-
biotic prescribing practices. Exhibits 1 and 2
show the distribution of daily rates of visits to
a center or post in which the provider prescribed
one or more antibiotics. They show that visits to
intervention facilities were less likely than visits
to control facilities were to include an antibiotic
prescription. The intervention appears to have
reduced the rate of antibiotic use across the en-
tire distribution in both the centers and the
posts.
Antibiotic use in the study area was high. In

the control group, antibiotics were prescribed in
44 percent of patient visits at the town level and
34percent of visits at the village level (Exhibit 3).
The intervention of capitation with pay-for-
performance led to a reduction in the use of anti-
biotics of 6.6 percentage points at the township
health centers (an adjusted risk ratio of 15 per-
cent) and 6.0 percentage points at the village
posts (an adjusted risk ratio of 16 percent).
At both the centers and the posts, the effect

Exhibit 1

Frequency Distribution Of The Percentage Of Visits In A Day To ATownship Health Center In Which The Provider Prescribed
One Or More Antibiotics, In Two Study Counties In Ningxia Province, China, January 2011–June 2012

Fr
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Intervention Control

Daily rates of the percentage of visits to a township health center
with one or more antibiotics prescribed

SOURCE Authors’ analysis of study data. NOTE The probability density functions show the probabilities over ranges of daily rates of the
percentage of visits to a center resulting in one or more antibiotics’ being prescribed.
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was driven largely by a reduction in the use of
injectable antibiotics (Exhibit 3), although the
result for the centers was not significant if it was
subjected to a multiple outcome comparison
test. The intervention also led to a reduction in
the use of oral antibiotics, but that was insig-
nificant.
When we considered only patients diagnosed

with a cold, a self-limiting condition for which
antibiotics are unequivocally unnecessary, the
adjusted estimates for the treatment effect were
large (Exhibit 3). This suggests that the interven-
tion led to a reduction in the inappropriate use of
antibiotics. The treatment effect in the subgroup
of patientswith a coldwas considerably different
from that in the subgroup of patients without a
cold at both township health centers and village
posts (data not shown).
At both the township and village levels, the

change in the payment system had comparable
effects on male and female patients (Exhibit 3).
The total expenditure per visit in the control

group was 20.9 yuan at the township health cen-
ters and 16.6 yuanat the villageposts (Exhibit 4).
The intervention had no effect on total expendi-
ture or the expenditure for drugs alone at the
township level, regardless of patients’ sex. The
distribution of expenditures per visit in the con-
trol and intervention groups lends further sup-
port to this finding (see Appendix Exhibits A7
and A8).26

However, at the village level, adjusted esti-
mates show that the intervention led to a signifi-

cant reduction in total expenditures: 1.04 yuan
per visit, equivalent to a 6 percent decrease
(Exhibit 4). With respect to drug expenditures
alone, the treatment effect at the village levelwas
close to zero.

Exhibit 2

Frequency Distribution Of The Percentage Of Visits In A Day To A Village Post In Which The Provider Prescribed One Or
More Antibiotics, In Two Study Counties In Ningxia Province, China, January 2011–June 2012

Fr
eq

ue
nc

y 

Intervention

Control

Daily rates of the percentage of visits to a village post
with one or more antibiotics prescribed

SOURCE Authors’ analysis of study data. NOTE The probability density functions show the probabilities over ranges of daily rates of the
percentage of visits to a village post resulting in one or more antibiotics’ being prescribed.

Exhibit 3

Visits With Antibiotic Prescription To Township Health Centers And Village Posts In Two
Study Counties In Ningxia Province, China, January 2011–June 2012

Treatment effect
(percentage points)

Visits with antibiotic
prescription, control
group (%) Unadjusted Adjusteda

Antibiotic use in township health centers

All antibiotics 44.2 −10.7** −6.6**
Oral antibiotics 27.9 −4.2 −1.4
Injectable antibiotics 20.8 −7.8* −5.1*

For patients diagnosed with a cold 50.6 −4.9 −9.3**
For male patients 43.6 −9.7* −6.3**
For female patients 44.7 −11.8** −6.8**

Antibiotic use in village posts

All antibiotics 34.2 −5.2 −6.0**
Oral antibiotics 27.5 −2.5 −2.7
Injectable antibiotics 12.3 −3.9** −4.1***

For patients diagnosed with a cold 38.4 −12.9* −16.0****
For male patients 33.0 −6.0 −6.8**
For female patients 35.4 −4.4 −5.2*

SOURCE Authors’ analysis of study data. NOTES There were 440,473 patient visits (208,482 in the
treatment group and 231,991 in the control group) in the township health center analysis and
714,661 patient visits (338,185 in the treatment group and 376,476 in control group) in the
village post analysis. aAdjusted for cluster-pair fixed effects and patients’ sex and age. *p < 0:10
**p < 0:05 ***p < 0:01 ****p < 0:001
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In theory, capitation could provide incentives
to underprovide health care. Thus, we examined
the effect of the intervention on patient volume.
We did not find any substantial effect at either
the township health centers or the village posts
(see Appendix Exhibit A9).26 The estimated
treatment effects were negative but insignifi-
cant, possibly because of the volume-threshold
requirement (described above) that was built
into the intervention.
Finally, we found no evidence that the inter-

vention had an impact on patients’ satisfaction
with the health care services provided by town-
ship health centers or village posts (Appendix
Exhibit A9).26

In Appendix Exhibits A11 and A12,26 we ex-
plore household data to test whether providers
“task shifted”—that is, reduced the time they
devoted to tasks that were not incentivized by
the intervention, suchasprovidingmaternal and
child health services, and increased the time de-
voted to tasks that were incentivized. These re-
sults reveal no evidence of task shifting. How-
ever, given the small sample sizes, these results
should be interpreted with caution.

Discussion
This study provides new evidence on the impact

of using capitation with pay-for-performance on
antibiotic prescribing practices and other out-
comes in a developing country. Rigorous policy
evaluations of performance-based incentives are
difficult to conduct because the incentives usu-
ally have to be embedded in complex health sys-
tem reforms, in which assignment of the inter-
vention is done in a nonrandom way. In our
collaboration with the Ningxia Province govern-
ment, we were able to implement an experimen-
tal design and contribute to the small but grow-
ing body of evidence on pay-for-performance in
developing countries.6

We found that the interventionhad amoderate
but demonstrable effect in reducing primary
health care providers’ prescriptions of anti-
biotics, especially injectable antibiotics. We did
not analyze whether this change in prescribing
behavior was appropriate or not from a clinical
perspective. However, these results are encour-
aging, given China’s overuse of antibiotics and
the drug resistance associated with that overuse.
A reduction in the use of injectable antibiotics
could also reduce the risks of spreading blood-
borne viruses and infusion site infections.28

The effect of the intervention on prescriptions
for oral antibiotics was smaller (and statistically
insignificant), compared to the effect on pre-
scriptions for injectable antibiotics. This was
the case in spite of the fact that oral and in-
jectable antibiotic prescriptions carried equal
weight (25 percent each) in the total perfor-
mance scores of the centers and posts. The dif-
ference is probably because capitation with pay-
for-performance not only provided rewards for
giving fewer injections, such as oral antibiotics,
but it also eliminated the service fee of 5 yuanper
injection that existed under fee-for-service.
These findings have important implications

beyond China, given the widespread overuse
and inappropriate use of antibiotics worldwide.
One study estimated that the overuse of anti-
biotics to treat acute respiratory tract infections
in low- andmiddle-income countries contributes
an additional 36 percent to the average cost of
care.29 If the overuse of antibiotics were reduced,
the savings could be spent on interventions that
are more cost-effective than unnecessary anti-
biotics.
Our studydidnot find that capitationwithpay-

for-performance had significant effects on visit
spending, except for total spending at the village
level—and even there themagnitude of the effect
was small. One plausible explanation of this re-
sult is that the effects on spendingweremutedby
other ongoing policies.
Health spending is determined by the price,

quantity and intensity of the services provided.
Towns in both the intervention and control

Exhibit 4

Expenditures Per Visit To Township Health Centers And Village Posts In Two Study Counties
In Ningxia Province, China, January 2011–June 2012

Treatment effect (yuan)

Patients
Expenditure, control
group (yuan)a Unadjusted Adjustedb

Total expenditure per visit, township health centers

All 20.91 −0.45 0.02
Male 20.25 −0.46 −0.04
Female 21.56 −0.40 0.12

Total expenditure per visit, village posts

All 16.57 −0.47 −1.04***
Male 15.95 −0.41 −1.01***
Female 16.81 −0.51 −1.07***

Drug expenditure per visit, township health centers

All 18.55 −1.07 −0.88
Male 18.31 −1.05 −0.79
Female 18.78 −1.07 −0.97

Drug expenditure per visit, village posts

All 11.41 0.10 −0.24
Male 11.07 0.15 −0.22
Female 11.78 0.06 −0.27

SOURCE Authors’ analysis of study data. NOTES Total expenditures and drug expenditures were
trimmed at the 99.95 percentile. There were 440,144 observations (208,300 in the treatment
group and 231,844 in the control group) in the township health center trimmed sample and
714,304 observations (338,031 in the treatment group and 376,273 in the control group) in the
village post trimmed sample. Total expenditure is visit fee and spending on drugs, tests, and
diagnostics. aIn 2011, $1 equaled 6.4614 yuan. bAdjusted for cluster-pair fixed effects and patients’
sex and age. ***p < 0:01
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groups in our study were subject to various prov-
incewidepolicies intended to reduce drugprices,
including centralized competitive tendering and
purchasing, theuseof anessential drugs list, and
a policy of no profits for providers from selling
drugs. If the policies had already reduced drug
prices by a substantial amount, the effect of our
intervention on expenditures would have been
diluted. Unfortunately, we cannot know for cer-
tain if that happened, since there is no rigorous
evidence on the impact of the other policies.

Policy Lessons
Fromapolicy perspective, our study showed that
capitation combined with pay-for-performance
offers a promising way to improve specific di-
mensions of the quality of primary care—an im-
provement that is a pillar of China’s health care
reform.The government ofNingxia Provincehas
decided to scale the intervention up to the entire
province. Our study offers a few additional
lessons.

Prevalence Of Antibiotic Prescribing
First, despite the implementation of the policy
of noprofits for providers fromsellingdrugs, the
prescribingof antibiotics remains prevalent. The
policy of zero drug profits needs to be accompa-

nied by appropriate financial incentives to moti-
vate providers to adopt clinical practices thatwill
improve the quality of care.
Effect Of Financial Incentives Alone Sec-

ond, financial incentives may not be able to im-
prove clinical practices on their own—although
theymight succeed in doing so if they are aligned
with quality improvement goals. The persistent-
ly high rates of use of oral and injectable anti-
biotics even after the intervention probably re-
flect both inertia in physicians’ practice patterns
and continued demand from patients, for whom
antibiotics and injections are synonymous with
high-quality care. Provider payment reform
probably needs to be accompanied by training
for providers and health education for patients.
Time Horizon For Payment System Effects

Third, a new payment system may not have im-
mediate effects. Providers’ behavior cannot be
changed overnight. It took almost a year for pro-
viders at the township health centers and village
posts to understand the incentives embedded in
the new payment system and to change their
management and clinical practices accordingly.
Any provider payment reform should be com-
bined with training for managers on financial,
human resource, and quality issues to maximize
the reform’s benefits. A management informa-
tion system and an organizational structure that
make it possible to assess providers’ perfor-
mance objectively are also necessary for pay-
for-performance to work.

Conclusion
China and other countries often introduce a set
of reforms simultaneously and across the board,
without building into the reforms’ design the
collection of data needed to evaluate the relative
contribution of each reform individually and to
permit midcourse corrections before the large-
scale adoption of a given policy or the making of
future policy.Our study shows that collaborating
with local governments to conduct policy evalu-
ations of health system interventions is a power-
ful way to generate scientifically rigorous evi-
dence on health system policies. ▪
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