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By Hongmei Yi, Grant Miller, Linxiu Zhang, Shaoping Li, and Scott Rozelle

Intended And Unintended
Consequences Of China’s
Zero Markup Drug Policy

ABSTRACT Since economic liberalization in the late 1970s, China’s health
care providers have grown heavily reliant on revenue from drugs, which
they both prescribe and sell. To curb abuse and to promote the
availability, safety, and appropriate use of essential drugs, China
introduced its national essential drug list in 2009 and implemented a
zero markup policy designed to decouple provider compensation from
drug prescription and sales. We collected and analyzed representative
data from China’s township health centers and their catchment-area
populations both before and after the reform.We found large reductions
in drug revenue, as intended by policy makers. However, we also found a
doubling of inpatient care that appeared to be driven by supply, instead
of demand. Thus, the reform had an important unintended consequence:
China’s health care providers have sought new, potentially inappropriate,
forms of revenue.

D
uring the late 1970s and early
1980s, a variety of factors led to
large reductions in revenue for
China’s rural health providers1,2—
and, as a result, encouraged their

increasing reliance on drug revenue.3 Because
clinicians both prescribe and sell drugs, they
have financial incentives to recommend drug
therapies to their patients, even when not clini-
cally appropriate.4–6 Moreover, because patients
are generally unable to judge the clinical neces-
sity of drugs recommended to them, providers
are able to prescribe—and profit from—unneces-
sary medications.
As a result, the appropriate provision of essen-

tial medicines has given way to unwarranted
prescription and overuse of drugs sold by pro-
viders at high markups.7–9 By the mid-1990s,
drug sales in China accounted for about 70 per-
cent of outpatient revenue and 55 percent of
inpatient revenue, with average provider whole-
sale-to-retail markups estimated to be nearly
50 percent (some markups were as high as
150 percent).10–12

The average number of prescriptions per en-
counter at township health centers has been
reported to be 43–150 percent more than the
standard recommended by the World Health Or-
ganization for outpatients in developing coun-
tries and could contribute to antibiotic resis-
tance.13,14 Moreover, insurance rates have risen
over thepast decade,15 andpeoplewith insurance
are more likely than others to receive inappro-
priate prescriptions.16

To address these problems, in April 2009
China introduced its national essential drug list,
with the goal of promoting the availability, safe-
ty, and appropriate use of essential drugs while
reducing excessive household spending on clin-
ically unnecessary medicines.17,18 A central com-
ponent of the essential drug list is its zero mark-
up policy, which focuses on decoupling provider
compensation from the prescription and sale of
drugs. The policy mandates that state-owned
medical facilities stock all drugs on national
and provincial essential drug lists; that drugs
not on essential drug lists not be sold; and, im-
portantly, that all essential drugs be sold with no
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markup from wholesale to retail price.
Because rural health facilities relied so heavily

on drug revenue before the implementation of
the zero markup policy, there was also concern
that the policy might have unintended conse-
quences as providers sought to make up for lost
drug revenue fromother sources. To address this
concern, the Chinese government began provid-
ing subsidies to health facilities (which are
calculated as a function of service provision in-
dicators) to help offset losses.19 Despite these
subsidies, however, health facilities still con-
fronted substantial reductions in revenue under
the zero markup policy.20,21

There is little empirical evidence on the distor-
tionary or unintended consequences of the poli-
cy. Previous studies of China’s national and pro-
vincial essential drug lists and the zero markup
policy have instead focused largely on the poli-
cy’s intended effects.20–30 These studies have re-
ported varying and sometimes conflicting re-
sults, perhaps in part because of their reliance
on cross-sectional and before-after study de-
signs. Some report reductions in clinicians’ in-
come under the policy.20,21 These findings under-
score the importance of research on possible
unintended consequences if providers seek
new sources of revenue.
This article presents new empirical analyses of

both direct effects and unintended distortionary
effects of the zero markup policy. Given the ob-
jectives of the policy, we investigated whether
township health centers with more revenue at
risk under the policy had greater reductions in
revenue share from drug sales (intended conse-
quences) and greater (potentially distortionary)
increases in the supply of services other than
drug sales (unintended consequences), com-
pared to centers with less revenue at risk. We
used new primary data collected nationwide
from rural health facilities and households in
their catchment areas, both before (2007) and
after (2011) the introduction of the zeromarkup
policy.
The study focused on township health centers,

which are the backbone and the middle tier of
China’s three-tier rural health system, between
village clinics and county hospitals.31 Exploiting
the fact that the impact of the zeromarkuppolicy
should vary with each facility’s reliance on drug
revenue before the policy’s implementation, we
conducted a difference-in-differences analysis of
how outcomes that reflect both intended and
unintended consequences of the new policy
changed differentially across townships with
varyingpolicy intensity (that is, varyingamounts
of revenue at risk) during the policy’s implemen-
tation.

Study Data And Methods
Sampling And Data Collection We used data
that we collected through the China Public
Goods and Public Service Survey, the product
of a collaboration between the Chinese Academy
of Sciences and Stanford University. Given our
focus on the zero markup policy, we used data
from the second and third waves of the survey,
whichweconducted inApril 2008andApril 2012
(collecting data from 2007 and 2011). This al-
lowed us to study township health center pro-
viders and the local populations that they serve
both before and after implementation of the pol-
icy.We also used the first wave of data, collected
in 2004, to assess our “parallel trends” assump-
tion, which we describe below.
The China Public Goods and Public Service

Survey uses a multistage stratified cluster sam-
pling procedure (stratifying by China’s agricul-
tural and ecological zones; then sequentially
selecting provinces, counties, townships, and
villages using random sampling; and finally se-
lecting facilities and households within villages,
also by random sampling). More details about
the sampling procedure are available in online
Appendix 1 and Appendix Exhibit A1.32 In addi-
tion, Appendix Exhibit A2 shows the geography
of our sample areas, and Appendix Exhibit A3
shows the representativeness of our sample.32

Our full sample consisted of forty-three town-
ship health centers33 in forty-three randomly
selected townships and 1,761 households in
eighty-six villages (two randomly selected vil-
lages within each township) across twenty-five
counties. Appendix Exhibit A4 provides summa-
ry statistics for our sample by module and wave,
and Appendix 1 provides details on data col-
lection.32

Measurement Of Zero Markup Policy In-
tensity To measure intensity of the zero mark-
up policy in each township, we exploited the fact
that the policy’s impact should vary with each
township health center’s reliance on drug reve-
nue before implementation. Specifically, we con-
structed a measure of revenue at stake under the
policy, representing each center’s revenue from
drug sales as a share of gross revenue in2007. An
important advantage of this approach is that us-
ing 2007 data (collected before implementation
of the policy) allowed us to measure the relative
importance of drug sales for each center before
the essential drug list reforms—and therefore to
capture how much revenue each center stood to
lose under the zero markup policy.
Weused two versions of thismeasure: a dichot-

omous indicator variable for whether a center’s
2007 drug revenue as a share of gross revenue
fell above or below the median in our sample,
and a continuous measure of drug revenue as a
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share of gross revenue in 2007. To probe the
sensitivity of our results, we used both versions
(our results using both measures generally
agree). We present results using the dichoto-
mous indicator in the article; for results using
the continuous measure, see the Appendix.32

Statistical Analysis To estimate the rela-
tionship between the zero markup policy and
the behavior of Chinese health providers (in-
tended and unintended), we analyzed primary
outcomes at both the level of the townshiphealth
center and the level of the individual. Our prima-
ry outcome variablesmeasuring intended conse-
quences at the center level were the number of
drugs stocked at the end of the year, value of
drugs stocked at the end of the year, revenue
from drug sales, share of revenue from drug
sales, and share of revenue from government
subsidies. Our primary outcome variables mea-
suring potentially unintended consequences at
the center level were the number of annual out-
patient visits, number of annual inpatient visits,
and gross revenue.
At the individual level, our primary outcome

variables (among individuals not referred else-
where for care) were the use of township health
center outpatient services (for the most recent
episode of illness), individual spending for this
outpatient care, use of center inpatient services
(for the most recent episode of illness), and in-
dividual spending for this inpatient care. Addi-
tionally, we studiedwhether or not an individual
was referred to other health facilities by the
health facility from which he or she first sought
care for the most recent episode of illness.
To isolate differential changes in these prima-

ry outcomes associatedwith intensity of the zero
markuppolicy,weusedadifference-in-differenc-
es study design implemented at both the town-
ship health center level and the individual level.
We used ordinary least squares regression for
continuous dependent variables andprobitmod-
els fit by maximum likelihood estimation for
dichotomous dependent variables.
Specifically, we regressed each primary out-

come on our measure of zero markup policy in-
tensity, accounting both for unobserved differ-
ences across counties that did not vary over time
and for common changes across sample counties
over time by including province and year fixed
effects, respectively. Our regressions at the
township health center level also included
time-varying characteristics of the New Cooper-
ative Medical Scheme, China’s rural health in-
surance program; of the center; and of the
township.
Our individual-level regressions also included

time-varying individual characteristics, attri-
butes of the centers, and attributes of local

New Cooperative Medical Scheme programs.
In all of our analyses (at both the center and
individual levels), we clustered our standard er-
rors at the township level, relaxing the assump-
tion that observations within townships were
independent and identically distributed.
Appendix Exhibit A532 provides evidence con-

sistent with the “parallel trends” assumption
made by our difference-in-differences approach.
Using data from the first two survey waves, we
found no differential trends before implementa-
tion of the zero markup policy (between 2004
and 2007) in our primary outcomes that were
correlated with future (2007) policy intensity at
the township health center level.
Limitations Our study had both important

strengths and limitations. Its strengths include
its use of unique data from both health facilities
and the individuals they serve; its approach to
measuring the impact of the zero markup policy
by using revenue at risk under the reform; and its
use of panel data methods (instead of cross-sec-
tional or before-after study designs) to overcome
some of the limitations of previous studies.
Nonetheless, given its observational design
and use of survey data, the possibility of con-
founding influences and measurement error
due to recall inaccuracies cannot be ruled out.

Study Results
We present results at the township health center
and individual levels.We focus on results using
our dichotomous measure of intensity of the ze-
ro markup policy (described above). For results
using our continuous intensity measure, see Ap-
pendix Exhibit A6.32 Our results were generally
insensitive to the choice of intensity measures.
We summarize results from our analysis at the

center and individual levels using figures based
on our multiple regression models. Specifically,
we show point estimates and p values for the
association between intensity of the zero mark-
up policy and key outcomes. For corresponding
tables of our regression results, see Appendix
Exhibit A7.32

Estimates from specifications with natural log
transformed dependent variables can roughly be
interpreted as percentage changes (or relative
changes). Estimates from linear probability
models with dichotomous outcomes can be in-
terpreted as percentage-point changes (or abso-
lute changes).
Results At The Township Health Center

Level Changes in the number and value of drugs
stocked at township health centers were not sig-
nificantly associated with intensity of the zero
markup policy (Exhibit 1). This lack of a signifi-
cant effect may reflect a move away from drugs

August 2015 34:8 Health Affairs 1393

at ZheJiang University
 on August 4, 2015Health Affairs by content.healthaffairs.orgDownloaded from 

http://content.healthaffairs.org/


commonly prescribed prior to 2009 and to low-
er-price drugs on the essential drug list.20,23,34

However, the results from our examination of
changes in center revenue suggest that centers
that had been more reliant on drug revenue ex-
perienced larger declines in both their revenue
from drug sales and their share of gross revenue
from drug sales. Specifically, annual revenue
from drug sales in centers with above-median
reliance on drug revenue before implementation
of the zeromarkup policy declined by 47 percent
more than revenue in centerswith below-median
reliance (Exhibit 1). This estimate falls just shyof
significance at conventional levels (p ¼ 0:14).
However, Appendix Exhibit A5 shows that the
estimate for change in annual revenue fromdrug
sales was significant (a reduction of 176 percent;
p ¼ 0:05; baseline mean: 700,000 yuan [1 yuan
equals about $0.16]) whenwe used a continuous
measure of drug revenue reliance.32

Centers more reliant on drug revenue before
the reform also experienced a 76 percent in-

crease in revenue from direct government subsi-
dies (an increase of 14 percentage points; base-
line mean: 19 percent) (Exhibit 2).35 However,
this increase was insufficient to offset losses in
drug revenue.
We also assessed the possibility that the zero

markup policy had indirect distortionary
effects—if township health centers responded
to the policy by seeking new sources of revenue,
for example.We found no significant change in
the number of annual outpatient visits (Exhib-
it 1). However, centers previously more reliant
on drug revenue experienced a significant in-
crease in the number of annual inpatient visits
(an increase of 127 percent; baselinemean: 758).
There was no significant decline in gross center
revenue, which suggests that centers with great-
er reliance on drug revenue before the reform
were able to offset reductions in drug revenue
through increases from other sources.
Results At The Individual Level In contrast

to our findings using center-level data, when we
used individual-level data, we found no signifi-
cant associations between township health cen-
ters’ pre-reform reliance on drug revenue and
individuals’ use of either outpatient or inpatient
services (Exhibit 3).36 We also did not find a
significant association between centers’ pre-
reformreliance ondrug revenue and individuals’
reported medical expenditures for either outpa-
tient or inpatient care (Exhibit 4). We discuss
possible explanations for this incongruence be-
tween center- and individual-level results below.

Discussion
Incongruence Between Center- And Individ-
ual-Level Results Our results suggest that
while township health centers with greater reli-
ance on drug revenue before implementation of
the zero markup policy reported a significant
increase in inpatient admissions, individual vil-
lagers did not report commensurate changes in
inpatient care.We note several possible explan-
ations for this discrepancy. First, because our
household survey asks only about inpatient ser-
vice use for the most recent episode of illness
(instead of for the entire year), the individual-
level analyses might simply have less ability to
detect a true effect.
Second, individual-level responses might be

measured with greater error (because of recall
error or inability to correctly distinguish be-
tween inpatient and outpatient services, for ex-
ample) thanourcenter-level data. In contrast,we
collected township health center data directly
fromthe center registries, focusingon indicators
that are required for government financial re-
porting and that are based on administrative

Exhibit 1

Difference-In-Differences Estimates For Outcomes At Township Health Centers (THCs) In
China (Township Health Center Sample)

SOURCE Authors’ statistical analysis of study data. NOTES The point estimates for natural log trans-
formed dependent variables can roughly be interpreted as percentage changes between the second
and third waves of the China Public Goods and Public Service Survey (before and after implementa-
tion of the zero markup policy, respectively), as shown in the exhibit. The results are also shown in
Appendix Exhibit A7 (see Note 32 in text). The means of the outcome variables shown at baseline
(from the second wave of the survey) are as follows: number of drugs stocked at the THC at the end
of the year, 666; value of drugs stocked at the THC at the end of the year, 180,000 yuan (1 yuan
equals about $0.16); revenue from drug sales, 700,000 yuan; number of annual outpatient visits,
17,950; number of annual inpatient visits, 758; gross revenue, 1,470,000 yuan. All results were ob-
tained as described in the “Study Data And Methods” section and were adjusted for characteristics of
the New Cooperative Medical Scheme (degree of the scheme’s coverage at the township level, re-
imbursement rate for inpatient expenditures at the THC, and reimbursement rate for inpatient ex-
penditures at the county hospital), the township (population, per capita net income, square of per
capita net income, and number of village clinics [for more details about village clinics, see Babiarz KS
et al. New evidence on the impact of China’s New Rural Cooperative Medical Scheme and its impli-
cations for rural primary healthcare (Note 15 in text)]), the THC (fixed assets, share of fixed assets
represented by medical equipment, number of medical staff, share of medical staff who were senior
medical staff), and province dummies. p values for differences exceeded 0.10 except where indicat-
ed. * p < 0:10
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records maintained by center personnel.
A third possible explanation is that centers

might have falsified inpatient service records—
for reimbursement reasons, for example, record-
ing services not actually provided. Centers more
reliant on drug revenue before the reform would
have stronger incentives to do so. We note that
there have been independent reports of fake
patients.37 In addition, results from follow-up
household phone interviews that we conducted
to investigate this possibility were consistent
with having at least some portion of our findings
explained by this phenomenon (for details on
the phone interviews, see Appendix 2).32

Ultimately, we cannot determine which of
these three explanations is themost likely. How-
ever, we emphasize that all three would imply
unintended consequences (regardless of wheth-
er the increase in inpatient care is real or the
result of intentional misreporting) of the zero
markup policy.
Wealsonote that changes in individuals’use of

health services at facilities other than township
health centers areunlikely to explain thediscrep-
ancy. We found little evidence that individuals
in the catchment areas of centers with more
drug revenue at risk sought less inpatient care
from county hospitals or that referral patterns
changed under the zero markup policy38 (see
Appendix Exhibits A8 and A9).32

Demand- And Supply-Side Explanations If
inpatient service use at township health centers
really did increase under the zeromarkuppolicy,
there are at least three major possible explana-
tions. First, on thedemand side, relianceondrug
revenue before implementation of the policy
could be correlated with the degree of New Co-
operative Medical Scheme coverage.15,39 In other
words, our estimates might reflect increases in
service use as a result of reductions in effective
out-of-pocket prices through insurance. Second,
the zero markup policy might also have made
center inpatient services relatively more attrac-
tive to individuals in other ways (for example,
reduced drug charges could have resulted in low-
er total inpatient care charges at centers). Third,
on the supply side, centers confronting reduc-
tions in revenue under the policy might have
increased their provision of other lucrative ser-
vices, such as inpatient care.
To the extent possible, we used our data to

investigate these explanations. First, using data
from the second survey wave, we examined the
relationship between intensity of the zero mark-
uppolicy anddegreeofNewCooperativeMedical
Scheme coverage at the township level. The pair-
wise correlation coefficient between policy in-
tensity and degree of coverage was −0.08 and
was insignificant (p ¼ 0:44), suggesting little re-

lationship between the two. (We also controlled
for this coverage inourmain statistical analysis.)
Second, if the zero markup policy made town-

shiphealth center inpatient servicesmore attrac-

Exhibit 2

Difference-In-Differences Estimates For Revenue Sources At Township Health Centers
(THCs) In China (Township Health Center Sample)

SOURCE: Authors’ statistical analysis of study data. NOTES The point estimates for continuous de-
pendent variables can be interpreted as percentage-point changes between the second and third waves
of the China Public Goods and Public Service Survey (before and after implementation of the zero markup
policy, respectively), as shown in the exhibit. The results also shown in Appendix Exhibit A7 (see Note 32 in
text). The means of the outcome variables shown at baseline (from the second wave of the survey) are as
follows: share of revenue from drug sales, 47; and share of revenue from government subsidies, 19. All
results were obtained as described in the “Study Data And Methods” section and were adjusted for char-
acteristics of the New Cooperative Medical Scheme, the township, the THC, and province dummies (see
notes to Exhibit 1 for details). * p < 0:10 **** p < 0:001

Exhibit 3

Difference-In-Differences Estimates For Patients’ Use Of Outpatient And Inpatient Medical
Services At Township Health Centers (THCs) In China (Individual Sample)

SOURCE: Authors’ statistical analysis of study data. NOTES The point estimates reported for dichot-
omous dependent variables can be interpreted as percentage-point changes between the second and
third waves of the China Public Goods and Public Service Survey (before and after implementation of
the zero markup policy, respectively), as shown in the exhibit. The results are also shown in Appendix
Exhibit A7 (see Note 32 in text). The means of the outcome variables shown at baseline are as fol-
lows: probability of seeking outpatient services at the THC for most recent episode of illness, 14 per-
cent; and probability of seeking inpatient services at the THC for most recent episode of illness,
2 percent. All results were obtained as described in the “Study Data And Methods” section and were
adjusted for characteristics of the New Cooperative Medical Scheme (reimbursement rate for inpa-
tient expenditures at the THC and reimbursement rate for inpatient expenditures at the county hos-
pital), the THC (fixed assets, share of fixed assets represented by medical equipment, number of
medical staff, and share of medical staff who were senior medical staff), and individuals (age, square
of age, male, whether received any education, enrollment in the New Cooperative Medical Scheme,
value of family house, dummies for type of diseases, and self-reported severity of illness), and prov-
ince dummies. p values for differences exceeded 0.10.
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tive to individuals in surrounding catchment
areas, this should be evident as a change in in-
patient composition (because new inpatients at-
tracted by changes under the zeromarkup policy
would likely be different from the average in-
patient before implementation of the policy).
Appendix Exhibit A10 shows estimates using
as dependent variables both inpatient demo-
graphic characteristics and the types of diseases
for which inpatient care was sought.32 Although
we do not consider this to be a definitive test, the
estimates suggest no significant changes in in-
patient composition correlated with policy in-
tensity.
Taken together, these results offer little evi-

dence that the observed increase in township
health center inpatient service use was driven
by demand. Alternatively, we highlight the fact
that supply-side explanations for the increase in
inpatient care at township health centers are
consistent with evidence from case studies. For
example, one case study found that under the
zero markup policy, centers developed adaptive
strategies to address reductions in revenue by
providing financial incentives for doctors to ad-
mit outpatients as inpatients.20

Conclusion
This article presents new evidence on the
intended—and unintended—consequences of
China’s zero markup policy for drugs under its
essential drug list reform. The policy was in-

tended to decouple provider compensation from
the prescription and sale of drugs.We found that
the share of gross revenue from drug sales de-
clined by 43 percent at township health centers
with greater pre-reform reliance on drug reve-
nue. Noting the strong incentives created for
centers to offset these reductions in drug reve-
nue, we also found evidence of unintended re-
sponses to the zero markup policy.
Facility-level analyses showed that the number

of inpatients treated at township health centers
previously more reliant on drug sales rose by
127 percent, a change that we believe appears
to be driven by supply instead of demand. Our
individual-level analyses revealedno commensu-
rate increase in self-reported inpatient service
use or spending (and no change in inpatient
service use at county hospitals, which are substi-
tute sources of inpatient care). This discrepancy
could be explained by recall difficulty among
individual respondents, differences in reporting
periods (individual respondents report on the
last episode of illness during the previous calen-
dar year, while township health centers report
on all services during the same period), or by
centers’ reporting data about fake patients (a
phenomenon documented by other studies).40

Although we were ultimately unable to deter-
mine which of these explanations was the most
likely, any of them implies unintended behavior-
al responses among providers seeking to offset
lost drug revenue under the zero markup policy
(the first two imply true increases in inpatient
care, and the last implies inappropriate billing).
Further research is needed to confirmour results
and to further investigate the underlying behav-
ioral responses that led to them.
We conclude by noting potential policy ap-

proaches to address any distortionary responses
among health providers to the zero markup pol-
icy. Given the well-known difficulties of simple
provider monitoring strategies, one approach
would be to fully decouple health provider sala-
ries from township health center profits. Al-
though this decoupling has already occurred
for the administrative directors of primary
health facilities in China, provider bonuses are
still a function of facility profits (other than
those linked to drug sales or diagnostics).41 Of
course, this decoupling might have unintended
consequences of its own, such as reducing over-
all provider effort.
When viewed from a broader perspective, pol-

icy approaches to addressing unintended conse-
quences of the zeromarkup policymight be con-
sidered a subset of more comprehensive quality
improvement efforts. These efforts could empha-
size improving provider accountability to pa-
tients and administrators through either mar-

Exhibit 4

Difference-In-Differences Estimates For Patients’ Medical Outpatient And Inpatient
Expenditures At Township Health Centers (THCs) In China (Individual Sample)

SOURCE: Authors’ statistical analysis of study data. NOTES The point estimates reported for natural
log transformed dependent variables can roughly be interpreted as percentage changes between the
second and third waves of the China Public Goods and Public Service Survey (before and after im-
plementation of the zero markup policy, respectively), as shown in the exhibit. The results also shown
in Appendix Exhibit A7 (see Note 32 in text). The means of the outcome variables shown at baseline
are as follows: medical outpatient expenditure at the THC for those not referred elsewhere, 227 yuan
(1 yuan equals about $0.16); and medical inpatient expenditure at the THC for those not referred
elsewhere, 1,726 yuan. All results were obtained as described in “Study Data And Methods” section
and were adjusted for characteristics of the New Cooperative Medical Scheme, the THC, individuals),
and province dummies (see notes to Exhibit 3 for details). p values for differences exceeded 0.10.
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ket-based or social accountability approaches.
Such approaches might include provider pay-
ment reform using high-powered incentives
(such as capitation and performance pay, which
could include specific components for appropri-

ate drug prescription) as well as the provision of
health facility quality “report cards” and social
accountability interventions.4,42,43 The role of
these quality improvement mechanisms in rural
China remains underexplored. ▪
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