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The impact of China’s national essential medicine
system on improving rational drug use in primary
health care facilities: an empirical study in four
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Abstract

Background: The National Essential Medicine System (NEMS) is a new policy in China launched in 2009 to improve
the appropriate use of medications. This study aims to examine the outcomes of the NEMS objectives in terms of
the rational use of medicines in primary health care facilities in China.

Methods: A total of 28,651 prescriptions were collected from 146 township health centers in four provinces of
China by means of a field survey conducted in 2010–2011. Indicators of rational drug use were extracted and
compared using a pre/post design and then evaluated with regard to the World Health Organization (WHO)
Standard Guidelines and data from previous research.

Results: The average number of drugs per prescription decreased from 3.64 to 3.46 (p < 0.01) between 2009 and
2010. Little effect was found for the NEMS on the average number of antibiotics per prescription, but the percentage of
prescriptions including antibiotics decreased from 60.26 to 58.48% (p < 0.01). Prescriptions for injections or adrenal
corticosteroids also decreased, to 40.31 and 11.16% of all prescriptions, respectively. All these positive issues were also
recorded in 2011. However, each of the above values remained higher than WHO standards. The percentage of drugs
prescribed from the Essential Drug List increased after the implementation of the NEMS (p < 0.01). Where the available
data allowed changes in costs to be assessed, the average expense per prescription increased significantly, from 25.77
to 27.09 yuan (p < 0.01).

Conclusions: The NEMS effectively improved rational medicine use in China. However, polypharmacy and the over-
prescription of antibiotics and injections remain common. There is still a large unfinished agenda requiring policy
improvements. Treatment guidelines, intensive support supervision, and continuing training for both professionals
and consumers are the essential actions that need to be taken.
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Background
Rational drug use (RDU) requires that patients receive
medications appropriate to their clinical needs, in doses
that meet their own individual requirements, for an ad-
equate period of time, and at the lowest cost to them and
their community [1]. However, all countries, both rich and
poor, have encountered problems with the insufficient use
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of beneficial, cost-effective drugs and the over use of
unnecessary drugs. According to a World Health
Organization (WHO) report, more than 50% of all medi-
cines were prescribed, dispensed, or sold inappropriately
worldwide, and 50% of patients failed to take their medi-
cines correctly [2]. The medically inappropriate and eco-
nomically inefficient use of drugs also occurs frequently in
China. The consumption of intravenous fluids was esti-
mated at eight bottles per person in China in 2009, a
figure much higher than the overall global level (2.5–3.3
bottles). The overuse of antibiotics is another common
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form of medicine abuse in China. China is one of the
heaviest users of antibiotics, with 70% of prescriptions
containing antibiotics [3].
In China, hospitals can charge 15% over the wholesale

price for drugs. This drug mark-up was initially intro-
duced to compensate facilities for providing services below
cost, as stipulated in the required fee schedule set by the
government. However, this compensatory practice induced
serious health hazards and encouraged physicians to
over-prescribe unnecessary medicines, especially those
that were more expensive or profitable. In 2009, the cost
of drugs in China was 766 billion yuan, accounting for
41% of the total medical cost, and the cost of drugs per
capita was 574 yuan [4]. The irrational use of medicines
has resulted in not only a waste of resources but also
adverse drug reactions (ADRs), drug resistance and in-
creased drug-related morbidity and mortality [5]. It was
estimated that about 2.5 million patients each year were
admitted to the hospital owing to serious ADRs, and
60% of cases of acquired deafness in children were caused
by irrational use of ototoxic drugs [6].
In 2009, increasing concerns regarding the appropriate-

ness of medicinal drug use and access to safe and effective
essential medicines led the Chinese government to intro-
duce the National Essential Medicine System (NEMS) for
public primary health care facilities, with the intention of
extending it to private providers and hospitals. This pro-
gram was a new policy in China and advocated prioritizing
the use of essential medicines and the rational use of essen-
tial medicines. The program’s key objectives included re-
moving the profit link between health institutions, doctors,
and medicines and the improvement of medicine use.
The core of the program was the Essential Drug List (EDL),
which included selected low-cost medicines for common
treatable diseases affecting vast numbers of people. The
list for primary health care facilities contained 307 generic
medicines (205 Western medicines and 102 traditional
Chinese medicines). All public primary health care set-
tings were required to stock and prescribe only drugs
from the EDL and to sell them at cost (zero-profit drug
policy). Clinical treatment guidelines and formulas for
the administration of essential medicines were developed
to regulate the behavior of health workers. Local social
health insurance programs (including the New Rural
Cooperative Medical Scheme) covered all essential medi-
cines and provided a higher reimbursement for listed drugs
than for non-listed drugs. However, different provinces var-
ied in terms of the reimbursement rate.
To date, the initial three-year implementation plan has

been realized. Clearly, there is a need to investigate the
outcomes of the NEMS objectives with the further aim
of contributing to the continued improvement of the
system. Consequently, the purpose of this study was to
examine the outcomes resulting from NEMS in terms of
rational drug use in primary health care facilities and to
provide up-to-date evidence and policy implications for
the way forward.

Methods
Data collection
This was an ex post facto comparative study. Indicators of
RDU in rural township health centers (THCs), a primary
health care level in China, were compared before and after
the implementation of the NEMS, and discussed with
regard to WHO Standard Guidelines and data from other
researches. Four provinces (Shandong, Zhejiang, Anhui,
and Ningxia) representing contexts with varying levels
of socioeconomic status (SES) were purposively selected
as research areas. Shandong and Zhejiang are located in
Eastern China and represent the developed parts of China.
Anhui is part of the central region of China and an ex-
ample of a moderately developed region. Ningxia is in the
northwest part of China and is an undeveloped region.
The New Rural Cooperative Medical Scheme covered over
95% of the rural population in each of the selected prov-
inces until 2011 [7].
The survey in Zhejiang and Anhui was conducted in

2010. It was designed to reflect changes in the rational use
of medicine between 2009 and 2010. Quota sampling was
used to select two cities in each selected province (one with
high SES and one with low SES). From each of the four
selected cities, three counties were randomly chosen. All
public THCs in the 12 chosen counties were investigated,
resulting in a total of 113 THCs. In each THC, outpatient
prescriptions from August 21 to August 30 in 2009 and
2010 were collected, and 200 prescriptions were selected
using systematic random sampling (ten prescriptions per
day). Generally, each consultation resulted in one prescrip-
tion for drugs, treatments, or other recommendations.
The survey in Shandong and Ningxia was conducted

in 2011. It was designed to reflect changes in the rational
use of medicine during 2009–2011. A county of medium
size and middle development level in Shandong was se-
lected for sampling. All 17 THCs in this county were in-
vestigated. In Ningxia, 16 THCs were selected with quota
sampling, drawing upon divisions previously made by local
officials dividing the province into low, middle, and high
SES levels. One county was randomly selected from each
of the three SES strata. The counties selected were Xiji,
Tongxin and Qingtongxia. Based on size of the selected
county, eight THCs were randomly selected from Xiji, and
four were randomly chosen from each of the other two
selected counties. In each THC, outpatient prescriptions
issued between January 1 and June 30 in 2009, 2010, and
2011 were collected, and a sample of 180 prescriptions
was drawn using systematic random sampling (at least ten
prescriptions per month). The sampling method is differ-
ent in the two surveys. During the first stage of research,
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in Zhejiang and Anhui, we encountered a few unexpected
problems in carrying out the sampling plan. Based on this
experience, we made some adjustments in the sampling in
Shandong and Ningxia.
All parts of the present study were approved by the eth-

ics committee of Institute of Chinese Medical Sciences at
the University of Macau. Data collection was anonymous
(name or identifying information of the patients, general
practitioners, and pharmacists were not obtained). The
final data available for analysis in this study consist of
28,651 prescriptions, described in Table 1.
Indicators
Drug use indicators for primary health care facilities from
the WHO/International Network for the Rational Use of
Drugs have a central place in assessing drug use practices,
as they have been shown to be both feasibly measured and
informative as first level indicators [8,9]. The final versions
of the pretested indicators in this study were derived by
taking these indicators as a reference and combining them
with information about the specific situation in China. Six
indicators were pretested in this study:

1. Average number of drugs per prescription (ANDPP)
2. Percentage of drugs prescribed from the EDL (PED)
3. Average number of antibiotics per prescription

(ANAPP)
4. Percentage of prescriptions including an antibiotic

(PPA)
5. Percentage of prescriptions including an injection

(PPI)
6. Percentage of prescriptions including adrenal

corticosteroid (PPC)
Data analysis
We extracted the data from each prescription, including
number of medicines, number of essential medicines, num-
ber of antibiotics, use of injections, and use of adrenal corti-
costeroids. In Shandong and Ningxia, the total medical cost
per prescription was also accessible. The drug use indi-
cators were computed as follows:
Table 1 Numbers of township health centers and
prescriptions selected in four Chinese provinces

THCs Prescriptions

2009 2010 2011

Anhui 26 2575 2570 0

Zhejiang 87 8408 8700 0

Shandong 17 1046 1009 982

Ningxia 16 1033 1219 1109

Total 146 13062 13498 2091

Note: THCs = township health centers.
ANDPP ¼ total number of drugs prescribed
total number of prescriptions surveyed

PED ¼ total number of essential medicines prescribed � 100%
total number of drugs prescribed

ANAPP ¼ total number of antibiotics prescribed
total number of prescriptions surveyed

PPA ¼ number of prescripitons including an antibiotic � 100%
total number of prescriptions surveyed

PPI ¼ number of prescriptions including an injection � 100%
total number of prescriptions surveyed

PPC ¼ number of prescriptions including adrenal corticosteroid � 100%
total number of prescriptions surveyed

Data analyses were performed with IBM SPSS Statistics
Version 19.0 (Armonk, New York, USA). The 2009 data
were considered to be in the pre-reform period, and the
2010 and 2011 data were considered to be in the post-
reform period. Descriptive analyses of variables were
carried out on the basis of means and corresponding
percentages. Student’s t-test was performed to compare
the means, and Fisher’s exact test was used to compare
the percentage distributions between the two periods.
Additionally, during the analysis, the consumer price index
was used to correct the total medical cost per prescription
for inflation or deflation between the survey year and the
base year (2009), and the values of this variable were trans-
formed into natural logarithms of the observed value to
address the positive skew of the expenditure data.

Results
General situation
Table 2 shows the indicators and corresponding changes
in the use of essential medicines, antibiotics, injections,
and adrenal corticosteroids for outpatient visits in 146 fa-
cilities from the four selected provinces between 2009 and
2010.
The mean number of drugs prescribed per prescription

decreased from 3.64 to 3.46 between 2009 and 2010. Sig-
nificantly fewer drugs were prescribed per prescription after
the NEMS (p < 0.01). In 2010, 15.06% of outpatient pre-
scriptions included one drug, 23.02% included two drugs,
20.98% included three drugs, and 40.91% included four
or more (Table 3). The prescriptions where four or more
drugs were prescribed decreased compared with 2009
(p < 0.05).
Moreover, overall, 79.89% of drugs prescribed were from

the EDL in 2010, compared with 63.33% in 2009. Of all
outpatient prescriptions in 2009, 60.26% included one or
more antibiotics. This percentage decreased to 58.48%
in 2010 (p < 0.01). The mean number of antibiotics per
prescription was 0.8 in 2010, almost equal to the mean
of 0.81 in 2009. However, the number of antibiotics per



Table 2 Drug use indicators at 146 township health centers in four Chinese provinces, 2009–2010

Anhui Zhejiang Shandong Ningxia Total

2009 2010 2009 2010 2009 2010 2009 2010 2009 2010

ANDPP 4.17 4.25 ↑ 3.57 3.3 ↓* 3.37 3.28 ↓ 3.23 3.12 ↓ 3.64 3.46 ↓*

PED, % 75.62 86.88 ↑* 61.31 83.29 ↑* 50.65 49.41 ↓ 55.35 60.59 ↑ 63.33 79.89 ↑*

ANAPP 0.96 1 ↑ 0.79 0.75 ↓* 0.73 0.71 ↓* 0.72 0.81 ↑* 0.81 0.8 ↓

PPA, % 67.81 70.35 ↑* 59.92 55.52 ↓* 51.43 51.54 ↑ 53.15 60.38 ↑* 60.26 58.48 ↓*

PPI, % 51.11 50.43 ↓ 43.74 40.35 ↓* 30.59 29.04 ↓ 28.36 27.97 ↓ 42.93 40.31 ↓*

PPC, % 22.68 22.10 ↓ 11.91 9.22 ↓* 11.09 10.70 ↓ 1.65 2.30 ↑ 13.15 11.16 ↓*

Note: ↑ = 2010 − 2009 > 0; ↓ = 2010 − 2009 < 0.
ANDPP = average number of drugs per prescription; PED = percentage of drugs prescribed from the Essential Drug List; ANAPP = average number of antibiotics
per prescription; PPA = percentage of prescriptions including an antibiotic; PPI = percentage of prescriptions including an injection; PPC = percentage of
prescriptions including adrenal corticosteroid.
*= p < 0.05, p-value refers to t-test to compare means or exact test to compare proportion distributions between the two periods.
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prescription decreased in Zhejiang and Shandong. The
absence of an overall reduction was entirely because of
more antibiotics per prescription in Anhui and Ningxia.
Additionally, in 2009, 2.08% of all prescriptions contained
three or more antibiotics; this proportion increased to
2.26% in 2010 (p < 0.05) (see Table 4).
The rates of prescriptions containing injections de-

creased in all selected provinces between 2009 and 2010.
On average, 40.31% of consultations resulted in an injec-
tion in 2010. The use of adrenal corticosteroids was also
improved significantly. The percentage of prescriptions that
included adrenal corticosteroids decreased to 11.16% in
2010.

Further investigation in Shandong and Ningxia
The situation of rational drug use in 2011 was further in-
vestigated in Shandong and Ningxia. As is shown in Table 5,
results of this additional investigation revealed that the rate
of medicines prescribed from the EDL increased each year
after the implementation of the NEMS (p < 0.01). There
were significantly fewer prescriptions with an antibiotic in
2011, and the average number of antibiotics per prescrip-
tion was also significantly lower (p < 0.01). Additionally, the
Table 3 Prescriptions by number of drugs per prescription,
2009 and 2010

No. of drugs
per prescription

Prescriptions, N (%)Δ RD (95% CI)

2009 2010

0 2 (0.02) 4 (0.03) +0.01 (−0.02, +0.05)

1 1745 (13.36) 2036 (15.06) +1.70 (+0.87, +2.54)

2 2653 (20.31) 3111 (23.02) +2.71 (+1.72, +3.70)

3 2657 (20.34) 2836 (20.98) +0.64 (−0.33, +1.61)

4 2028 (15.53) 1847 (13.67) −1.86 (−2.71, −1.01)

5 1796 (13.75) 1660 (12.28) −1.47 (−2.28, −0.66)

≥ 6 2181 (16.70) 2022 (14.96) −1.74 (−2.62, −0.86)

Note: RD = the difference of proportion between the years; CI=confidence
interval.
Δ= There is statistically significant difference (p < 0.05) in proportion
distributions of prescriptions by number of drugs between 2009 and 2010.
analysis indicated that fewer outpatient prescriptions in-
cluded injections (p < 0.01). Frequently-prescribed injections
(excluding traditional Chinese medicine injections) included
solutions correcting water, electrolyte, and acid–base distur-
bances (35.21%); antibiotics (23.12%); vitamins and minerals
(9.66%); antiviral medicines (7.33%); and adrenal corticoste-
roids (5.08%). However, the available data do not dem-
onstrate a clear improvement in ANDPP or PPC in 2011,
compared with 2009.
The total medical cost per prescription significantly in-

creased between 2009 and 2011, from 25.77 to 27.09 yuan
(p < 0.01). Furthermore, the cost of prescriptions contain-
ing antibiotics were higher than the cost of those without
antibiotics (p < 0.01). Similarly, the cost of prescriptions
where an injection was prescribed was significantly higher
than that where no injection was prescribed (p < 0.01).
Discussion
The township health center plays an important role in
providing primary health care services to the large popu-
lation in rural China. The findings of this study may provide
quantitative baseline data for monitoring and improving
prescribing processes and rational drug use in China.
Table 4 Prescriptions by number of antibiotics per
prescription, 2009 and 2010

No. of antibiotics
per prescription

Prescriptions, N (%)Δ RD (95% CI)

2009 2010

No antibiotics 5191(39.74) 5612(41.52) +1.78 (+0.60, +2.96)

With antibiotics 7871(60.26) 7904(58.48) −1.78 (−2.96, −0.60)

1 5450(41.72) 5403(39.97) −1.75 (−3.28, −0.22)

2 2149(16.45) 2195(16.24) −0.21 (−1.36, +0.94)

≥3 272(2.08) 306(2.26) +0.18 (−0.27, +0.63)

Note: RD = the difference of proportion between the years; CI=confidence
interval.
Δ= There is statistically significant difference (p < 0.05) in proportion
distributions of prescriptions by number of antibiotics between 2009 and
2010.



Table 5 Drug use indicators at 33 township health
centers in Shandong and Ningxia, China, 2009–2011

Shandong Ningxia Total

2009 2010 2011 2009 2010 2011 2009 2010 2011

ANDPP 3.37 3.28 3.36 3.23 3.12 3.15 3.30 3.19 3.25

PED, % 50.65 49.41 65.67 55.35 60.59 70.64 53.03 55.49 68.31

ANAPP 0.73 0.71 0.66 0.72 0.81 0.70 0.73 0.77 0.68

PPA, % 51.43 51.54 47.15 53.15 60.38 54.19 52.28 56.37 50.88

PPI, % 30.59 29.04 26.68 28.36 27.97 22.36 29.50 28.50 24.40

PPC, % 11.09 10.70 11.20 1.65 2.30 1.89 6.40 6.10 6.30

Note: ANDPP = average number of drugs per prescription; PED = percentage
of drugs prescribed from the Essential Drug List; ANAPP = average number of
antibiotics per prescription; PPA = percentage of prescriptions including an
antibiotic; PPI = percentage of prescriptions including an injection;
PPC = percentage of prescriptions including adrenal corticosteroid.
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First, our study revealed that significantly fewer drugs
were prescribed per prescription after China’s implemen-
tation of the NEMS (p < 0.01). In 2010, patients were pre-
scribed an average of 3.46 drugs per prescription, which
was however still double the derived WHO standard value
of 1.6–1.8 [10]. It was also higher than the average of 2.2
drugs prescribed per patient visit found in a study of 17
developing countries, where the highest national average
was 3.8, found in Indonesia and Nigeria [11]. Thus, our
study indicates that the trend towards polypharmacy per-
sisting in China was among the world’s most severe cases.
Furthermore, we found that about 27.24% prescriptions
contained five or more different kinds of drugs in 2010;
the highest number was 32 drugs for a single prescription.
Multi-drug use may increase the risk of undesirable drug
interactions and needs more attention.
Following the implementation of the NEMS, all THCs

were required to stock and prescribe drugs solely from the
EDL and to sell them at cost, a policy aimed at ending the
interest link between physicians and drugs and reducing
incentives for health care providers to over-prescribe. The
current trend towards polypharmacy may be attributed to
patients’ demands; patients believe that prescribing more
drugs will ensure improvement and facilitate the cure of
their conditions more quickly [12]. Another contributing
factor could be that the treatment is based purely on
symptoms instead of a full diagnosis. Though clinical
treatment guidelines and formulas for essential medicines
have been developed, they have not yet been fully accepted
or followed by physicians in THCs. Another possible fac-
tor could be that “bargain mentality” encourages irrational
use. For example, in Ningxia, there is an annual medical
compensation for outpatient services (about 30 yuan per
person). Patients prefer to get medicines for free and
always pressure prescribers to prescribe medicines within
the quota, especially at the end of the fiscal year, regardless
of whether they need these drugs or not. Thus, RDU
education for both health care providers and consumers
should be further promoted.
Second, analysis of the data revealed that essential medi-

cines constitute a reasonably high proportion of all medi-
cines prescribed in THCs after the implementation of the
NEMS. On average, 80% of the drugs prescribed appeared
on the EDL in 2010. The priority use of essential medi-
cines is worth advocating. However, doctors in primary
health care facilities should not be limited to prescribing
only essential medicines and should have some scope for
autonomy within a certain range. It is rare for a country to
reduce medicine costs and promote rational medication
by controlling the prescription practices of doctors with
an EDL covering a few medicine categories. This rarity is
because of the specificity of the medical industry and the
individual variations within it across contexts [13].
Third, our study showed that the number of prescriptions

where one or more antibiotics were prescribed decreased
to 58.48% in 2010 (p < 0.01), whereas the WHO rec-
ommendation is 20.0–26.8% [8]. Moreover, the propor-
tion containing more antibiotics increased somewhat,
and the mean number of antibiotics per prescription has
not changed. Antibiotics are essential, but their overuse
can increase antibiotic resistance, which will endanger their
therapeutic effectiveness, increase treatment failure, and, as
a result, lead to longer and more severe illness episodes as-
sociated with higher costs and an increased mortality rate
[14]. The major factors reported to influence the high per-
centage of antibiotics prescribed elsewhere are physicians’
lack of knowledge about appropriate antibiotic use, includ-
ing the overestimation of the severity of the illness to
justify prescribing an antibiotic, and pressure from pa-
tients who believe that antibiotics provide rapid symp-
tomatic relief from disease [15,16]. The same factors may
play a role in China. Hence, follow-up research should focus
on the improvement of the use and management of antibi-
otics. There is also an urgent need for public education.
Fourth, our results showed that the use of injections and

adrenal corticosteroids improved significantly after the im-
plementation of the NEMS. However, the overall percent-
age of prescriptions containing injections in Shandong and
Ningxia in 2011 was 24.4%, still higher than the percentage
reported previously in 35 developing countries (22.8%)
[17]. In China, the mistaken belief that “Injections mean
you will get well sooner” has always caused patients to re-
quest injections [18]. Compared with oral drug therapy, in-
jections are more expensive because of the additional cost
of syringes, sterilization control, and well-trained personnel.
In addition to increasing the economic burden of patients,
overuse of injections brings risks of unsafe needles that can
increase the transmission of AIDS, hepatitis B and C, and
other blood-borne diseases [19]. Most notably in our sur-
vey, 23.12% of injections prescribed were antibiotics, poten-
tially increasing the risk of antibiotic resistance.
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Finally, the cost analysis in Shandong and Ningxia re-
vealed that the total medical cost per prescription signifi-
cantly increased between 2009 and 2011. With the price
control policy of the NEMS, medicine prices in 2011 were
reduced by 25% from 2009 prices [20]. However, medical
costs did not fall correspondingly. The poor outcome
might be partly caused by patients being treated with too
many medicines, especially antibiotics. The results con-
firmed that the medical cost per prescription was higher
with antibiotics or injections than that without, a finding
that is consistent with other research [21]. Furthermore, a
report from three Chinese provinces previously revealed
that certain manufacturers ceased production of some
essential drugs because the price controls and recom-
mended procurement procedures in the NEMS severely
curtailed their profits. The report also revealed that many
health care providers complained that the prices they were
paying for some drugs under the NEMS were higher than
those they had paid before the NEMS was introduced in
their facility [22]. These factors could be a contributor to
rising medical costs. Additionally, the financial incentives
that manufacturers provide to hospitals and doctors might
also lead to the frequent use of medicines with higher
prices due to the persistence of widespread corruption
in the procurement process [23-25]. Where profits from
selling drugs have been eliminated, appropriate financial
compensation mechanisms are needed to ensure the sus-
tainable development of the primary health care facilities,
because drug revenue previously accounted for more than
50% of hospital revenue in China [26].
The results of this study should be interpreted in light

of several limitations. First, China’s NEMS has recently
been launched, and we collected post-implementation in-
formation soon after the introduction. Its effectiveness and
impacts have not been fully realized, and there is limited
empirical evidence to draw upon in making conclusions
about its efficacy. Second, the results of this study were
based only on four selected provinces. Although these
four provinces were selected purposively to explore dif-
ferent development levels, the conclusions of this study
should be generalized to the whole of China only with
caution. Third, the prescription analysis conducted in this
study only examined outpatient prescriptions and excluded
inpatient prescriptions mainly owing to limited data
availability.

Conclusions
In conclusion, most of the observed indicators in 2010
and 2011 have improved compared with 2009. There was
a positive association between the NEMS and the more
appropriate use of medications in primary health care
settings in China. However, polypharmacy and the over-
prescription of antibiotics and injections remain common.
At the time of our data collection, the RDU indicators had
not yet met the WHO Standard Guidelines. The NEMS
agenda remains largely unfinished, and its realization
requires further policy improvements. In light of this need
for future improvements, we provide some recommenda-
tions based on the above findings and discussion. First,
treatment guidelines should be highlighted and closely
followed. Health delivery systems should routinely assess
medicine use to encourage rational prescription. Next, the
concept of rational drug use should be incorporated into
the basic and continuing education of health care pro-
viders. Finally, it is necessary to improve training on RDU
for consumers to gradually change their mistaken beliefs
and thus reduce their demand for drugs that do not bring
additional health benefits.

Consent
Written informed consent was obtained from the patient
for the publication of this report and any accompanying
images.

Abbreviations
RDU: Rational Drug Use; NEMS: National Essential Medicine System;
EDL: Essential Drug List; THC: Township Health Center; ADR: Adverse Drug
Reaction; WHO: World Health Organization; ANDPP: Average number of
drugs per prescription; PED: Percentage of drugs prescribed from the
Essential Drug List; ANAPP: Average number of antibiotics per prescription;
PPA: Percentage of prescriptions including an antibiotic; PPI: Percentage of
prescriptions including an injection; PPC: Percentage of prescriptions
including adrenal corticosteroid.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
YB designed the study. YS, LL, and AY contributed to the interpretation of
the data. YS and YB drafted the manuscript. MP performed the statistical
analysis and reviewed initial drafts of the manuscript. All authors read and
approved the final manuscript.

Acknowledgement
This study was supported by the Research Fund of the University of Macau,
MYRG106(Y1-L3)-ICMS13-BY. The authors are grateful for the technical
support provided by National Center for Health System Reform, National
Development and Reform Commission, China.

Author details
1State Key Laboratory of Quality Research in Chinese Medicine, Institute of
Chinese Medical Sciences, University of Macau, Av. Padre Tomás Pereira
Taipa, Macau, China. 2Sahlgrenska Academy, University of Gothenburg, Box
100S-405 30 Gothenburg, Sweden. 3College of Management, Ningxia
Medical University, 1160 Shengli Street, Yinchuan, Ningxia Province, China.
4Center for Health Management and Policy, Shandong University, 44
Wenhua Xilu, Jinan, Shandong Province, China.

Received: 24 May 2013 Accepted: 9 October 2014

References
1. LeLorier J, Rawson NSB: Lessons for a national pharmaceuticals strategy

in Canada from Australia and New Zealand. Can J Cardiol 2007,
23(9):711–718.

2. World Health Organization: Promoting Rational use of Medicines: Core
Components. WHO Policy Perspectives on Medicines. Report WHO/EDM/2002.3.
Geneva: WHO; 2002.



Song et al. BMC Health Services Research 2014, 14:507 Page 7 of 7
http://www.biomedcentral.com/1472-6963/14/507
3. Reynolds L, McKee M: Factors influencing antibiotic prescribing in China:
an exploratory analysis. Health Policy 2009, 90(1):32–36.

4. Chinese MoH: Report of China National Health Accounts. Beijing: China
Health Economics Institute; 2009.

5. Edwards IR, Aronson JK: Adverse drug reactions: definitions, diagnosis,
and management. Lancet 2000, 356(9237):1255–1259.

6. Ye K, Wu Y: Rational drug utilization for commonly clinical cases.
J China Food Drug Adm 2007, 2:53–55.

7. China Health Statistical Yearbook. [http://www.nhfpc.gov.cn/htmlfiles/
zwgkzt/ptjnj/year2012/index2012.html]

8. World Health Organization: How to Investigate Drug use in Health Facilities:
Selected Drug use Indicators. Report WHO/DAP/93.1. Geneva: WHO; 1993.

9. Quick J, Hogerzeil H, Velasquez G, Rago L: Twenty-five years of essentials
medicines. Bull World Health Organ 2002, 80(11):913–914.

10. Isah AO, Ross-Degnan D, Quick J, Laing R, Mabadeje AFB: The development
of standard values for the WHO drug use prescribing indicators. [http://
archives.who.int/icium/icium1997/posters/1a2_txt.html]

11. Pavin M, Nurgozhin T, Hafner G, Yusufy F, Laing R: Prescribing practices of
rural primary health care physicians in Uzbekistan. Trop Med Int Health
2003, 8(2):1889–1890.

12. Soumerai S: Factors influencing prescribing. Am J Health Promot 1998, 18:9–16.
13. Robert H: Policy evaluation research after twenty years. Policy Stud J 1987,

16(2):191–218.
14. World Health Organization: Global Strategy for Containment of Antimicrobial

Resistance. WHO Communicable Disease Surveillance and Response (CSR).
Report WHO/CDS/CSR/DRS/2001.2a. Geneva: WHO; 2001.

15. Quick J: Essential medicines twenty-five years on: closing the access gap.
Health Policy Plan 2003, 18:1–3.

16. Desalegn AA: Assessment of drug use pattern using WHO prescribing
indicators at Hawassa University teaching and referral hospital, south
Ethiopia: a cross-sectional study. BMC Health Serv Res 2013, 13:170.

17. World Health Organization: The World Medicines Situation. Rational use
of Medicines. [http://apps.who.int/medicinedocs/en/d/Js6160e/10.html]

18. Jiang Q, Yu BN, Ying G, Liao J, Gan H, Blanchard J, Zhang J: Outpatient
prescription practices in rural township health centers in Sichuan
Province, China. BMC Health Serv Res 2012, 12:324.

19. Zhuo J, Sleigh AC, Wang H: Unsafe injection and HIV transmission in
Guangxi, China. Chin Med J (Engl) 2002, 115(6):960–963.

20. China MoH: The establishment of National Essential Medicine System.
[http://www.moh.gov.cn/mohywzc/s7652/201110/53137.shtml]

21. Xu J, Fang GX, Jiang QC: Analyzing the prescription cost in village clinics
of rural Anhui. Chin Health Serv Manage 2011, 1:25–27.

22. Li Y, Ying C, Sufang G, Brant P, Bin L, Hipgrave D: Evaluation, in three
provinces, of the introduction and impact of China’s national essential
medicines scheme. Bull World Health Organ 2013, 91(3):184–194.

23. Yip WC, Hsiao WC, Chen W, Hu S, Ma J, Maynard A: Early appraisal of
China’s huge and complex health-care reforms. Lancet 2012,
379(9818):833–842.

24. Li L, Ye L: The effect of medicine zero profit policy on the drug expenses
in primary health centers. Chin J Health Econ Res 2012, 8:30–34.

25. Yang HY, Sun Q, Zuo GY, Li K, Meng QY: Changes of drugs’ usage and
structure of township hospitals under Essential Medicine System: Cases
in three counties of Shandong province. Chin Health Econ 2012, 31(4):59–61.

26. Yang L, Liu C, Ferrier JA, Zhou W, Zhang X: The impact of the national
essential medicines policy on prescribing behaviours in primary care
facilities in Hubei province of China. Health Policy Plan 2013, 28(7):750–760.

doi:10.1186/s12913-014-0507-3
Cite this article as: Song et al.: The impact of China’s national essential
medicine system on improving rational drug use in primary health care
facilities: an empirical study in four provinces. BMC Health Services
Research 2014 14:507.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.nhfpc.gov.cn/htmlfiles/zwgkzt/ptjnj/year2012/index2012.html
http://www.nhfpc.gov.cn/htmlfiles/zwgkzt/ptjnj/year2012/index2012.html
http://archives.who.int/icium/icium1997/posters/1a2_txt.html
http://archives.who.int/icium/icium1997/posters/1a2_txt.html
http://apps.who.int/medicinedocs/en/d/Js6160e/10.html
http://www.moh.gov.cn/mohywzc/s7652/201110/53137.shtml

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Data collection
	Indicators
	Data analysis

	Results
	General situation
	Further investigation in Shandong and Ningxia

	Discussion
	Conclusions
	Consent
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgement
	Author details
	References

