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Abstract

Background: Self-medication with antibiotics (SMA) is one of the most dangerous inappropriate antibiotic use
behaviors. This study aims to investigate the impact of parental SMA for children before a consultation on their
doctor’s subsequent antibiotic prescribing behavior, including intravenous (IV) antibiotic use in the clinical setting of
China.

Methods: A cross-sectional survey was conducted between June 2017 and April 2018 in three provinces of China.
A total of 9526 parents with children aged 0–13 years were investigated. Data from 1275 parents who had self-
medicated their children and then visited a doctor in the past month were extracted and analyzed.

Results: One-third (410) of the studied children had parental SMA before the consultation and 83.9% of them were
subsequently prescribed antibiotics by doctors. Children with parental SMA were more likely to be prescribed
antibiotics (aOR = 7.79, 95% CI [5.74–10.58]), including IV antibiotics (aOR = 3.05, 95% CI [2.27–4.11]), and both oral
and IV antibiotics (aOR = 3.42, 95% CI [2.42–4.84]), than children without parental SMA. Parents with SMA behaviors
were more likely to request antibiotics (aOR = 4.05, 95% CI [2.59–6.31]) including IV antibiotics (aOR = 2.58, 95% CI
[1.40–4.76]), and be fulfilled by doctors (aOR = 3.22, 95% CI [1.20–8.63]).

Conclusions: Tailored health education for parents is required in both community and clinical settings to
discourage parental SMA for children. The doctors should not prescribe unnecessary antibiotics to reinforce parents’
SMA behaviors. We recommend expanding the current IV antibiotics ban in outpatient settings of China to cover
outpatient pediatrics.

Keywords: Antibiotic use, Antibiotic prescription, Medical decision making, Children, Clinical

Introduction
Antimicrobial resistance (AMR) is recognized as one of
the biggest threats facing global health; inappropriate
use of antibiotics, including antibiotic misuse and over-
use in both community and clinical settings, is a major
contributor to AMR [1, 2]. Self-medication with

antibiotics (SMA) is one of the most dangerous and
prevalent inappropriate antibiotic use behaviors, with a
particularly high prevalence in low- and middle- income
countries (LMICs) [3–5]. Despite this, antibiotics are the
most commonly prescribed medicine for children [6], es-
pecially in LMICs where inappropriate antibiotic pre-
scribing is prevalent [7].
A few studies have demonstrated the association be-

tween the SMA behavior before a consultation and doc-
tors’ practices in clinical settings. A qualitative study
conducted across nine European cities revealed that,
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when noticing their patients had started using antibiotics
before the consultation, doctors would advise patients to
complete their course of antibiotics, even if they thought
antibiotics were unnecessary [8]. Another quantitative
study conducted in a city in Poland indicated that doc-
tors were more likely to prescribe antibiotics (aOR =
4.11) when patients had self-medicated with antibiotics
before the consultation [9]. However, previous studies
on this topic were conducted in only one country, where
the prevalence of SMA and inappropriate antibiotic pre-
scribing was relatively low, and the children were not
specifically targeted. Our study aims to examine the im-
pact of parental SMA for children on antibiotic prescrib-
ing in clinical settings in China, where both SMA and
inappropriate antibiotic prescribing are prevalent.
In China, antibiotics have been pervasively used for chil-

dren in both the community and clinical settings. In the
community setting, it was reported that 59.4% of urban and
62% of rural parents had self-medicated their children with
antibiotics in the past year [10, 11]. The antibiotics that par-
ents used for self-medicating their children were mainly
from over-the-counter purchases (35.3%), and also leftover
antibiotics from previous prescriptions (63.1%) [12].
Although the Chinese government has officially banned
non-prescription dispensing of antibiotics since 2004 [13],
consumers in community and online pharmacies are still
able to obtain antibiotics for self-medication without
prescriptions [14, 15], which could be mainly due to fierce
competition in the pharmacy market, consumers’ irrational
expectations, the Food and Drug Administration’s limited
capacity for supervision and minimal penalty for violating
the regulation [16]. In the clinical setting, it was estimated
that the average antibiotic prescription rate for children was
67.8% [17]. Moreover, among those who were prescribed
antibiotics for upper respiratory infection (URI), 52.9% were
given intravenous (IV) antibiotics [18]. Antibiotic over-
prescribing is mainly blamed on doctors’ perverse economic
incentives, lack of knowledge, and inadequate training [19–
21]. However, the risk factors for SMA from the patient side
have rarely been studied. Two previous studies found that
patients with better antibiotic use knowledge were less likely
to be prescribed antibiotics when seeing a doctor [22, 23].
However, few studies have investigated the impact of paren-
tal SMA for children before a consultation on their doctor’s
subsequent antibiotic prescribing behavior.
Consequently, this study aims to investigate the impact

of parental SMA for children before a consultation on
antibiotic prescribing behaviors, including IV antibiotic
use in China.

Methods
Study design and population
The reported data in this study came from a cross-
sectional survey conducted between June 2017 and April

2018 in China. Parents with children aged 0–13 years
were recruited across three purposefully selected
Chinese provinces – Zhejiang, Shaanxi, and Guangxi –
representing different geographic areas and varying eco-
nomic development stages. Detailed methods, including
sampling and recruitment, have been published else-
where [12]. A representative sample of parents was ob-
tained with a multistage stratified random cluster
sampling procedure. The sampling procedure was con-
ducted in four stages- provinces, prefecture-level cities,
urban, and rural areas. The sampling sites included pri-
mary schools for parents whose children aged 6 to 13
years old, kindergartens for parents whose children aged
3 to 5 years old, and vaccination sites of community
health centers for parents whose children aged 0 to 2
years old. The total sample size was 9526. Among them,
1275 parents had self-medicated their children and then
visited a doctor in the past month.

Measures
The items used in this study included three main parts:
1) the sociodemographic characteristics of parents and
children- parents’ gender, education level, location of
residence, medical education background, average
household income, and their children’s gender and age,
2) parental self-medication behavior (with or without
using antibiotics) for their children, and 3) children’s
clinical consultation outcomes – whether children were
prescribed antibiotics, route of antibiotics given if pre-
scribed, if parents requested antibiotics, and, if re-
quested, if their requests were fulfilled by doctors.

Statistical analysis
Descriptive analyses were used to present weighted fre-
quencies and percentages of factors of interest. Chi-
square tests were conducted to examine the differences
in hospital consultation experience between parents who
self-medicated their children with antibiotics (SMA par-
ents) and parents who self-medicated their children
without using antibiotics (non-SMA parents). Multivari-
able logistic regression was adopted to examine the im-
pact of parental SMA behavior for children on the
outcome of their hospital consultation experience after
controlling for socio-demographic factors. SPSS version
21.0 was used for statistical analyses. The significance
level (type 1 error rate) was set at 0.05.

Results
As is shown in Table 1, a total of 1275 children’s parents
(451 from Guangxi, 438 from Shaanxi, 386 from
Zhejiang) had self-medicated their children and then vis-
ited a medical institution in the preceding month. Half
of the sampled children (51.6%) were boys, with an aver-
age age of 5.1 years (SD = 3.1), and 11.9% of them had
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parent with medical background. Most of the respon-
dents were mothers (82.1%); 46.3% had a junior college
and above education level; half of them had a monthly
average household income over 5000 RMB (US$769),
and 58.2% lived in urban areas.
Of all the children, 410 (32.2%) had been self-

medicated by their parents with antibiotics before the
consultation. Table 2 shows that a total of 693 (54.4%)
children were prescribed antibiotics by doctors. Out of
1275 children, 448 (35.1%) were prescribed a route of
oral antibiotics only, 76 (6.0%) with IV antibiotics only,
and 169 (13.3%) with both oral and IV antibiotics. One
hundred (7.8%) parents asked for antibiotics (4.2% for
oral and 3.7% for IV antibiotic use) during a consultation
and 71% of them had this request fulfilled.
Compared with children without parental SMA, those

with parental SMA were more than two times likely to
be prescribed antibiotics (83.9% vs. 40.3%, p < 0.0001).
Children with parental SMA were prescribed higher

percentages of oral, IV, and both oral and IV antibiotics
than were those without parental SMA (52.4% vs. 26.9,
8.0% vs. 5.0, 23.4% vs. 8.4%, p < 0.0001). A higher pro-
portion of SMA parents asked for antibiotics (15.4% vs.
4.3%, p < 0.0001), including oral antibiotics (9.0% vs.
1.8%, p < 0.0001) and IV antibiotics (6.3% vs. 2.4%, p <
0.0001) compared with non-SMA parents during consul-
tations. A higher proportion of SMA parents’ requests
for antibiotics were fulfilled by doctors than those of
non-SMA parents (81.0% vs. 54.1%, p = 0.004).
After controlling for sociodemographic characteristics,

our logistic regression (Table 3) indicates that children
with parental SMA were more likely to be prescribed an-
tibiotics (aOR = 7.79, 95% CI [5.74–10.58]), including IV
antibiotics (aOR = 3.05, 95% CI [2.27–4.11]), and both
oral and IV antibiotics (aOR = 3.42, 95% CI [2.42–4.84]),
than children without parental SMA. SMA parents were
more inclined to ask for antibiotics (aOR = 4.05, 95% CI
[2.59–6.31]) and IV antibiotics (aOR = 2.58, 95% CI
[1.40–4.76]), and their antibiotic requests were more
likely to be fulfilled by doctors (aOR = 3.22, 95% CI
[1.20–8.63]) than those of non-SMA parents.

Discussion
To our knowledge, this is the first study to investigate
the impact of parental SMA for children on doctors’
antibiotic prescribing in clinical settings in China. Our
results demonstrated that children with parental SMA
prior to a consultation were more likely to be prescribed
antibiotics both oral and IV antibiotics during a clinical
visit. Additionally, parents who have self-medicated their
children before a consultation were more likely to ask
for antibiotics, including IV antibiotics, during the con-
sultation, and their requests were more likely to be ful-
filled by doctors.
Consistent with the study in Poland [9], our study

showed that SMA before consultation promoted in-
appropriate antibiotic prescribing in clinical settings.
However, our study predicted an adjusted odds ratio in
China (aOR = 7.79) which was a double of that in the
Polish study (aOR = 4.11). This difference might due to
our specific focus on children as the study population,
and a higher prevalence of SMA in China. The huge dif-
ference in odds ratio between the Polish study and ours
indicates that parental SMA for children before a con-
sultation promotes doctors’ over-prescribing. This de-
serves further study especially in other LMICs, where
both the prevalence of SMA and antibiotic prescription
rate are high.
Our study found that SMA parents were more likely

to ask for antibiotics and their requests were more likely
to be fulfilled by the doctors, which explains how SMA
triggered antibiotic prescriptions in clinical settings.
Consistent with previous studies, parents who self-

Table 1 Sociodemographic characteristics of children and
parents (n = 1275)

N (%)

Province

Guangxi 451 (35.4)

Shaanxi 438 (34.4)

Zhejiang 386 (30.3)

Gender of children

Male 658 (51.6)

Female 617 (48.4)

Age of children (Mean, SD) 5.1 (3.1)

Relationship with children

Father 228 (17.9)

Mother 1047 (82.1)

Education level

Middle school and under 340 (26.7)

High school 345 (27.1)

Junior college and above 590 (46.3)

Residence

Rural 533 (41.8)

Urban 742 (58.2)

Parent with medical background

Yes 152 (11.9)

No 1123 (88.1)

Average monthly household income (RMB)

< =3000 (US$461) 246 (19.3)

3001–5000 (US$462–769) 390 (30.6)

5001–10,000 (US$770–1538) 388 (30.4)

> =10,001 (US$1538) 251 (19.7)
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medicated their children with antibiotics were more
likely to expect to receive antibiotics when seeing a doc-
tor [24]. Given the currently tense doctor-patient rela-
tionship in China [25], defensive medicine (medical
practice based on fear of legal liability rather than on pa-
tients’ best interests) [26] has worsened the situation
[27]. It is difficult for doctors to refuse patients’ requests
in China. A qualitative study suggested that doctors
would choose to fulfill patients’ or their caregivers’ re-
quests for antibiotics to avoid a quarrel, even antibiotics
were unnecessary [28].
In China, IV antibiotics are frequently prescribed

for self-limiting conditions [29]. In our study, 35.4%
of those who had been prescribed antibiotics received
IV antibiotics. This finding is consistent with previous
studies that demonstrated IV antibiotics were fre-
quently prescribed for outpatient pediatrics in China
[18]. Our results showed higher prescription rates of
IV antibiotics (alone or in combination with oral anti-
biotics) among children with parental SMA than
those among children without parental SMA. How-
ever, most of our participants reported self-limiting
symptoms, including cold (85.6%) and sore throat
(53.9%), with some overlap between symptoms, for
which antibiotics were unnecessary [30]. All of these
children were self-medicated by their parents prior to
a consultation, yet only 32.2% were given antibiotics.
Therefore, differences in disease severity cannot fully

explain the differences in antibiotic prescription rates.
This phenomenon might partly be due to prevalent
beliefs among parents [31] and doctors [32] in China
that IV antibiotics are more effective than the oral
ones. In addition, we found that requests of IV antibi-
otics from SMA parents during consultations could
also contribute to the high demand of IV antibiotic
prescriptions. To solve the problem of IV antibiotic
overuse and misuse in clinical outpatient settings, sev-
eral provinces and cities have been piloting a ban of
IV antibiotics in secondary and above hospital out-
patient settings since 2016, but the ban did not in-
clude outpatient pediatrics [33, 34]. We propose
expanding this ban to include pediatrics if it is ex-
panded to a nationwide ban in the future.
Our study has several implications for future pol-

icies and interventions. From the doctors’ perspective,
the finding that parental SMA behaviors influenced
doctors’ prescription decisions suggests that future
education training on doctor-patient communication
is needed to prevent doctors from being influenced
by parental SMA behaviors before the consultation.
In addition, considering that parental antibiotic re-
quests trigger inappropriate prescriptions, we recom-
mend developing better communication practices
between doctors and patients and cultivating among
doctors an understanding of parents’ antibiotic expec-
tations. In our study, 71% of parents who requested

Table 2 Chi-square tests for parental SMA and antibiotic prescribing in clinical settings (n = 1275)

Self-medication before consultation χ2 p

Without antibiotics
N (%)

With antibiotics
N (%)

Antibiotics prescribed by doctors 212.7 < 0.0001

No 516 (59.7) 66 (16.1)

Yes 349 (40.3) 344 (83.9)

Route of antibiotic prescribed 218.6 < 0.0001

No antibiotics prescribed 516 (59.7) 66 (16.1)

Oral only 233 (26.9) 215 (52.4)

Intravenous only 43 (5.0) 33 (8.0)

Both oral and intravenous 73 (8.4) 96 (23.4)

Asked for antibiotics 47.32 < 0.0001

No 828 (95.7) 347 (84.6)

Yes 37 (4.3) 63 (15.4)

Route of antibiotics parents asked for 49.71 < 0.0001

No requires 828 (95.7) 347 (84.6)

Oral 16 (1.8) 37 (9.0)

Intravenous 21 (2.4) 26 (6.3)

Fulfilled parental request for antibiotics (n = 100) 8.191 0.004

Yes 20 (54.1) 51 (81.0)

No 17 (45.9) 12 (19.0)
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antibiotics were satisfied by their doctors, but most of
the reported symptoms or diseases were self-limiting
conditions, for which antibiotics are not recom-
mended [30]. Previous studies have shown that par-
ents who expected antibiotics for their children but
received an explanation and contingency plan without
antibiotics were as satisfied as those whose expect-
ation was met [35]. Moreover, a reduction in

antibiotic prescriptions was resulted from a French
antimicrobial stewardship program that encouraged a
consultation with doctors to explain antibiotic safety
and establish a trusting doctor-patient relationship
[36]. A systematic review indicated that antibiotics
were expected by parents because they believed that
antibiotics were effective for treating their children ‘s
illness, relieving their symptoms, reducing their

Table 3 Logistic regression for the association between parental SMA and antibiotic prescribing in clinical settings

Prescribed antibiotics
by doctors
(n = 1275)

Prescribed IV antibiotics by
doctors #

(n = 1275)

Prescribed both oral and
IV antibiotics by doctors
(n = 1275)

Asked for
antibiotics
(n = 1275)

Asked for IV
antibiotics
(n = 1275)

Antibiotic requests
fulfilled by doctors
(n = 100)

SMA for children

No Ref Ref Ref Ref Ref Ref

Yes 7.79 (5.74,10.58)*** 3.05 (2.27,4.11)*** 3.42 (2.42,4.84)*** 4.05 (2.59,6.31)*** 2.58 (1.40,4.76)** 3.22 (1.20,8.63)*

Province

Guangxi Ref Ref Ref Ref Ref Ref

Shaanxi 0.79 (0.58,1.07) 0.83 (0.58,1.17) 0.59 (0.39,0.88)** 0.89 (0.53,1.48) 0.69 (0.34,1.39) 2.44 (0.65,9.26)

Zhejiang 0.67 (0.48,0.96)* 1.37 (0.90,2.06) 0.92 (0.57,1.50) 1.34 (0.71,2.52) 0.56 (0.22,1.41) 2.05 (0.40,10.48)

Gender of children

Male Ref Ref Ref Ref Ref Ref

Female 0.90 (0.71,1.16) 0.79 (0.59,1.05) 0.84 (0.60,1.18) 1.19 (0.78,1.81) 1.27 (0.70,2.32) 1.56 (0.54,4.53)

Age of
children
(Mean, SD)

1.01 (0.97,1.05) 1.01 (0.96,1.06) 1.02 (0.96,1.08) 1.04 (0.97,1.12) 1.08 (0.98,1.19) 0.94 (0.81,1.10)

Relationship with children

Father Ref Ref Ref Ref Ref Ref

Mother 1.36 (0.99,1.88) 0.75 (0.52,1.07) 0.88 (0.57,1.35) 0.53 (0.33,0.87)* 0.65 (0.32,1.29) 1.94 (0.63,5.98)

Education level

Middle
school and
under

Ref Ref Ref Ref Ref Ref

High school 1.24 (0.87,1.77) 1.17 (0.78,1.74) 1.38 (0.87,2.18) 0.59 (0.34,1.04) 0.45 (0.20,1.00)* 0.59 (0.16,2.16)

Junior
college and
above

1.34 (0.93,1.94) 1.19 (0.78,1.81) 1.13 (0.69,1.86) 0.52 (0.28,0.95)* 0.40 (0.17,0.95)* 1.51 (0.36,6.30)

Residence

Rural Ref Ref Ref Ref Ref Ref

Urban 1.36 (1.04,1.78)* 0.92 (0.67,1.25) 0.91 (0.63,1.31) 1.01 (0.63,1.60) 0.88 (0.45,1.69) 0.68 (0.20,2.35)

Parent with medical background

Yes Ref Ref Ref Ref Ref Ref

No 1.45 (0.98,2.13) 1.63 (0.97,2.73) 1.67 (0.88,3.16) 0.92 (0.45,1.89) 1.54 (0.45,5.22) 1.89 (0.41,8.76)

Average monthly household income (RMB)

< =3000 Ref Ref Ref Ref Ref Ref

3001–5000 1.19 (0.82,1.74) 0.74 (0.49,1.12) 0.86 (0.53,1.38) 1.01 (0.56,1.82) 1.18 (0.51,2.74) 2.25 (0.55,9.17)

5001–10,000 1.11 (0.73,1.67) 0.71 (0.44,1.12) 0.81 (0.47,1.40) 0.84 (0.41,1.71) 1.93 (0.73,5.12) 1.50 (0.26,8.53)

> =10,001 1.04 (0.63,1.71) 0.52 (0.29,0.93)* 0.67 (0.34,1.33) 0.82 (0.34,1.95) 1.50 (0.42,5.38) 3.16 (0.39,25.90)

IV, intravenous
#Prescribed IV antibiotics including prescriptions contain IV antibiotics and both IV and oral antibiotics
*p < 0.05, **p < 0.01, ***p < 0.001
Note: this table should appear on page 8 between line138 and line 139
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likelihood of re-consultation, and preventing infection
to other family members [37].
Thus, it is important to encourage doctors to under-

stand the reasons for parents’ antibiotic requests and
expectations and to improve doctor-patient communica-
tion through tailored antimicrobial stewardship pro-
grams. Though it is challenging for pediatricians to
distinguish a feverish child from a self-limiting viral in-
fection since s/he could have a serious bacterial infection
[38]. Instead of refusing to prescribe antibiotics, it has
been recommended that doctors withhold antimicrobial
treatment for non-severe infections of children [39].
There is currently a great opportunity to address this
problem, as the Chinese government has launched a
zero-mark-up policy aiming to eliminate the economic
incentives for over-prescribing [40]. However, China is
currently facing a pediatrician shortage [41]; pediatrics
has been reported as the most crowded department in
many hospitals and pediatricians were under much
higher pressure from patients (i.e. children’s parents)
than were doctors in other departments [42]. Conse-
quently, further studies are needed to determine possible
ways to improve doctor-patient communications in
China.
From the patients’ perspective, future interventions

targeting the factors that trigger SMA and their requests
or expectations would help reduce inappropriate anti-
biotic use in both community and clinical settings. SMA
in LMICs is promoted by easy access to antibiotics from
over-the-counter pharmacies. Unlike high-income coun-
tries, antibiotics in LMICs are easily obtained in commu-
nity settings without a prescription [5, 43]. Additionally,
SMA is promoted by lack of antibiotic use knowledge
[44], previous recovery experiences [45], and keeping an-
tibiotics at home [46]. Consequently, campaigns target-
ing patients and the general public in community
settings that seek to eliminate these factors would con-
tribute to lowering the rate of inappropriate antibiotic
prescribing in clinical settings. Moreover, from the rela-
tionship between doctors and patients, previous pre-
scriptions were proved to be one of the triggers of SMA
[45]. Thus, the doctors should not prescribe unnecessary
antibiotics to reinforce parents’ SMA behaviors.
Our study revealed that parental SMA behaviors influ-

enced doctors’ prescription decisions. However, to our
best knowledge, there are no clear clinical guidelines for
doctors to intervene when interacting with patients who
overuse or misuse antibiotics at home. Doctors are
placed in a vulnerable and confused position when fa-
cing SMA patients/parents.

Limitations
The findings of this study should be evaluated in light of
its limitations. First, we did not ask about the frequency

of being prescribed antibiotics during a consultation,
thus the prescription rate and IV antibiotic prescription
rate might be underestimated for children who might
have been taken to more than one health facility by their
parents. Second, we could only determine the number of
prescriptions that contained both oral and IV antibiotics
without knowing whether these were oral transmitted
into IV, IV transmitted into oral, or oral and IV simul-
taneously. Third, our study relied on self-reporting,
which could contain recall bias. However, in order to
limit recall bias, we asked for children’s symptoms
within the last month in our study, whereas previous
studies have asked for symptoms within the last six
months or even year [10, 11, 44, 45].

Conclusions
Parental SMA behavior for their children before a clin-
ical consultation was significantly associated with subse-
quent antibiotic prescriptions by doctors. Additionally,
parents who had conducted SMA for children were
more likely to ask for antibiotics, including IV antibi-
otics, during consultations. Tailored health education for
parents is required in both community and clinical set-
tings to discourage parental SMA for children. Future
antimicrobial stewardship programs should target both
the doctors and the parents by tailored health education
and promoting doctor-patient communication. The doc-
tors should not prescribe unnecessary antibiotics to
reinforce parents’ SMA behaviors. We highly recom-
mend expanding the ban on antibiotics in outpatient set-
tings to cover outpatient pediatrics.

Abbreviations
AMR: Antimicrobial resistance; SMA: self-medication with antibiotics;
LMICs: low- and middle- income countries; URI: upper respiratory infection;
IV: intravenous; SMA parents: parents who self-medicated their children with
antibiotics; non-SMA parents: parents who self-medicated their children with-
out using antibiotics; SD: standard deviation; OR: odds ratio; aOR: adjusted
odds ratio

Acknowledgements
We gratefully thank China Postdoctoral Science Foundation and Zhejiang
University for funding the study.

Authors’ contributions
X.W. and X.Z. led the conception and design of the study, J.X. and X.W.
analyzed the data and drafted the manuscript. X.Z., K.S.S., L.L. and X.W.
critically reviewed and revised the article. All authors read and approved the
final manuscript.

Funding
This work was supported by China Postdoctoral Science Foundation (grant
number 2019 M662101); and Zhejiang University Zijin Talent Program. These
funding sources had no involvement in the conduct of the research and
preparation of the article.

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Xu et al. Antimicrobial Resistance and Infection Control           (2020) 9:150 Page 6 of 8



Ethics approval and consent to participate
This study was reviewed and approved by the Institutional Review Board of
the School of Public Health, Zhejiang University (reference number:
ZGL201706–2). All participants signed the consent form, and were informed
that their participation was voluntary, anonymous, and they could quit at
any time.

Consent for publication
Not applicable.

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

Author details
1Institute of Social Medicine, School of Medicine, Zhejiang University,
Hangzhou, China. 2Department of Family Medicine and Primary Care, The
University of Hong Kong, Hong Kong, China. 3Department of Infectious
Disease Epidemiology, London School of Hygiene and Tropical Medicine,
London, UK.

Received: 27 March 2020 Accepted: 28 August 2020

References
1. Laxminarayan R, Duse A, Wattal C, Zaidi AK, Wertheim HF, Sumpradit N,

et al. Antibiotic resistance—the need for global solutions. Lancet Infect Dis.
2013;13:1057–98.

2. Laxminarayan R, Van Boeckel T, Frost I, Kariuki S, Khan EA, Limmathurotsakul
D, et al. The Lancet Infectious Diseases Commission on antimicrobial
resistance: 6 years later. Lancet Infect Dis 2020; pii: S1473–3099(20)30003–7.

3. Shehnaz SI, Agarwal AK, Khan N. A systematic review of self-medication
practices among adolescents. J Adolesc Health. 2014;55:467–83.

4. Alhomoud F, Aljamea Z, Almahasnah R, Alkhalifah K, Basalelah L, Alhomoud
FK. Self-medication and self-prescription with antibiotics in the Middle
East—do they really happen? A systematic review of the prevalence,
possible reasons, and outcomes. Int J Infect Dis. 2017;57:3–12.

5. Morgan DJ, Okeke IN, Laxminarayan R, Perencevich EN, Weisenberg S. Non-
prescription antimicrobial use worldwide: a systematic review. Lancet Infect
Dis. 2011;11:692–701.

6. Spyridis N, Sharland M. The European Union antibiotic awareness day: the
paediatric perspective. Arch Dis Child. 2008;93:909–10.

7. Fink G, D'Acremont V, Leslie HH, Cohen J. Antibiotic exposure among
children younger than 5 years in low-income and middle-income countries:
a cross-sectional study of nationally representative facility-based and
household-based surveys. Lancet Infect Dis. 2020;20:179–87.

8. Brookes-Howell L, Hood K, Cooper L, Little P, Verheij T, Coenen S, et al.
Understanding variation in primary medical care: a nine-country qualitative
study of clinicians’ accounts of the non-clinical factors that shape antibiotic
prescribing decisions for lower respiratory tract infection. BMJ Open. 2012;2:
e000796.

9. Strumiło J, Chlabicz S, Pytel-Krolczuk B, Marcinowicz L, Rogowska-
Szadkowska D, Milewska AJ. Combined assessment of clinical and patient
factors on doctors’ decisions to prescribe antibiotics. BMC Fam Pract. 2016;
17:63.

10. Bi P, Tong S, Parton KA. Family self-medication and antibiotics abuse for
children and juveniles in a Chinese city. Soc Sci Med. 2000;50:1445–50.

11. Yu M, Zhao G, Stålsby Lundborg C, Zhu Y, Zhao Q, Xu B. Knowledge,
attitudes, and practices of parents in rural China on the use of antibiotics in
children: a cross-sectional study. BMC Infect Dis. 2014;14:112.

12. Sun C, Hu YJ, Wang X, Lu J, Lin L, Zhou X. Influence of leftover antibiotics
on self-medication with antibiotics for children: a cross-sectional study from
three Chinese provinces. BMJ Open. 2019;9:e033679.

13. Fang Y. China should curb non-prescription use of antibiotics in the
community. BMJ. 2014;348:g4233.

14. Chang J, Ye D, Lv B, Jiang M, Zhu S, Yan K, et al. Sale of antibiotics without
a prescription at community pharmacies in urban China: a multicentre
cross-sectional survey. J Antimicrob Chemother. 2017;72(4):1235–42.

15. Chen J, Wang Y, Chen X, Hesketh T. Widespread illegal sales of antibiotics in
Chinese pharmacies - a nationwide cross-sectional study. Antimicrob Resist
Infect Control. 2020;9:12.

16. Wang X, Xuan Z, Storella TH, Zhou X. Determinants of non-prescription
antibiotic dispensing in Chinese community pharmacies from socio-
ecological and health system perspectives. Soc Sci Med. 2020;256:113035.

17. Zhang JS, Liu G, Zhang WS, Shi HY, Lu G, Zhao CA, et al. Antibiotic usage in
Chinese children: a point prevalence survey. World J Pediatr. 2018;14:335–
43.

18. Zhang Z, Hu Y, Zou G, Lin M, Zeng J, Deng S, et al. Antibiotic prescribing
for upper respiratory infections among children in rural China: a cross-
sectional study of outpatient prescriptions. Glob Health Action. 2017;10:
1287334.

19. Masiero G, Filippini M, Ferech M, Goossens H. Socioeconomic determinants
of outpatient antibiotic use in Europe. Int J Public Health. 2010;55:469–78.

20. Filippini M, Masiero G, Moschetti K. Socioeconomic determinants of regional
differences in outpatient antibiotic consumption: evidence from
Switzerland. Health policy. 2006;78:77–92.

21. Tangcharoensathien V, Chanvatik S, Sommanustweechai A. Complex
determinants of inappropriate use of antibiotics. Bull World Health Organ.
2018;96:141–4.

22. Currie J, Lin W, Zhang W. Patient knowledge and antibiotic abuse: evidence
from an audit study in China. J Health Econ. 2011;30:933–49.

23. Wang X, Peng D, Wang W, Xu Y, Zhou X, Hesketh T. Massive misuse of
antibiotics by university students in all regions of China: implications for
national policy. Int J Antimicrob Agents. 2017;50:441–6.

24. Wang N. Social determinants of antibiotic prescribing in China. In: UCLA
Electronic Theses and Dissertations. University of California, Los Angeles;
2017. https://escholarship.org/content/qt6bd7k6xr/qt6bd7k6xr.pdf. .

25. Zhou M, Zhao L, Campy KS, Wang S. Changing of China’s health policy and
doctor–patient relationship: 1949–2016. Health Policy Technol. 2017;6:358–
67.

26. Kessler DP, Summerton N, Graham JR. Effects of the medical liability system
in Australia, the UK, and the USA. Lancet. 2006;368:240–6.

27. He AJ. The doctor–patient relationship, defensive medicine and
overprescription in Chinese public hospitals: evidence from a cross-sectional
survey in Shenzhen city. Soc Sci Med. 2014;123:64–71.

28. Zhang Z, Zhan X, Zhou H, Sun F, Zhang H, Zwarenstein M, et al. Antibiotic
prescribing of village doctors for children under 15 years with upper
respiratory tract infections in rural China: a qualitative study. Medicine. 2016;
95:e3803.

29. Taoming L, Liu Y, Dai T, Yin T. Status investigation and rationality analysis of
intravenous infusions in outpatients of a tertiary general hospital. China
Pharmacist. 2018;21:455–6.

30. Murphy M, Bradley CP, Byrne S. Antibiotic prescribing in primary care,
adherence to guidelines and unnecessary prescribing - an Irish perspective.
BMC Fam Pract. 2012;13:43.

31. Lin L, Harbarth S, Wang X, Zhou X. Survey of parental use of antimicrobial
drugs for common childhood infections. China Emerg Infect Dis. 2020;26(7):
1517–20.

32. Yin J, Dyar OJ, Yang P, Yang D, Marrone G, Sun M, et al. Pattern of antibiotic
prescribing and factors associated with it in eight village clinics in rural
Shandong Province, China: a descriptive study. Trans R Soc Trop Med Hyg.
2019;113(11):714–21.

33. Jiangsu Provincial Health and Family Planning Commission Office. Forward
the Notice on Further Strengthening the Management of Antibacterial
Drugs in Clinical Application, Health Commission of Jiangsu Province. 2015.
http://wjw.jiangsu.gov.cn/art/2015/11/11/art_7316_4426699.html. Accessed
21 March 2020.

34. Zhejiang Provincial Health and Family Planning Commission Office. Notice
of Zhejiang Provincial Health and Family Planning Commission Office on
Strengthening the Management of Antibacterial Drugs in Clinical
Application. Health Commission of Zhejiang Province. 2016. http://www.
zjwjw.gov.cn/art/2016/1/22/art_1202101_854267.html. Accessed 21 March
2020.

35. Finch RG, Metlay JP, Davey PG, Baker LJ; International Forum on Antibiotic
Resistance colloquium. Educational interventions to improve antibiotic use
in the community: report from the international forum on antibiotic
resistance (IFAR) colloquium, 2002. Lancet Infect Dis 2004; 4: 44–53.

36. Mauffrey V, Kivits J, Pulcini C, Boivin JM. Perception of acceptable antibiotic
stewardship strategies in outpatient settings. Med Mal Infect. 2016;46:285–
93.

37. Lucas PJ, Cabral C, Hay AD, Horwood J. A systematic review of parent and
clinician views and perceptions that influence prescribing decisions in

Xu et al. Antimicrobial Resistance and Infection Control           (2020) 9:150 Page 7 of 8

https://escholarship.org/content/qt6bd7k6xr/qt6bd7k6xr.pdf
http://wjw.jiangsu.gov.cn/art/2015/11/11/art_7316_4426699.html
http://www.zjwjw.gov.cn/art/2016/1/22/art_1202101_854267.html
http://www.zjwjw.gov.cn/art/2016/1/22/art_1202101_854267.html


relation to acute childhood infections in primary care. Scand J Prim Health
Care. 2015;33:11–20.

38. Morley GL, Wacogne ID. UK recommendations for combating antimicrobial
resistance: a review of ‘antimicrobial stewardship: systems and processes for
effective antimicrobial medicine use’(NICE guideline NG15, 2015) and
related guidance. Arch Dis Child Educ Pract Ed. 2018;103:46–9.

39. Guideline NICE. Antimicrobial stewardship: systems and processes for
effective antimicrobial medicine use (NG15). National Institute for Health
and Clinical Excellence. 2015; https://www.nice.org.uk/guidance/ng15/
resources/antimicrobial-stewardship-systems-and-processes-for-effective-
antimicrobial-medicine-use-pdf-1837273110469. .

40. He P, Sun Q, Shi L, Meng Q. Rational use of antibiotics in the context of
China’s health system reform. BMJ. 2019;365:l4016.

41. Liu Y, Yang LL, Xu SY, Zhao ZY. Pediatrics in China: challenges and
prospects. World J Pediatr. 2018;14:1–3.

42. Hu Y, Xu J, Dong W, Yuan Z, Sun X. Strategies to correct the shortage of
paediatricians in China. Lancet. 2018;392:385.

43. Sakeena M, Bennett AA, McLachlan AJ. Non-prescription sales of
antimicrobial agents at community pharmacies in developing countries: a
systematic review. Int J Antimicrob Agents. 2018;52:771–82.

44. Nepal G, Bhatta S. Self-medication with antibiotics in WHO southeast Asian
region: a systematic review. Cureus. 2018;10:e2428.

45. Ocan M, Obuku EA, Bwanga F, Akena D, Richard S, Ogwal-Okeng J, et al.
Household antimicrobial self-medication: a systematic review and meta-
analysis of the burden, risk factors and outcomes in developing countries.
BMC Public Health. 2015;15:742.

46. Wang X, Lin L, Xuan Z, Lu L, Zhou X. Keeping antibiotics at home promotes
self-medication with antibiotics among Chinese University Students. Int J
Environ Res Public Health 2018; 15: E687.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Xu et al. Antimicrobial Resistance and Infection Control           (2020) 9:150 Page 8 of 8

https://www.nice.org.uk/guidance/ng15/resources/antimicrobial-stewardship-systems-and-processes-for-effective-antimicrobial-medicine-use-pdf-1837273110469
https://www.nice.org.uk/guidance/ng15/resources/antimicrobial-stewardship-systems-and-processes-for-effective-antimicrobial-medicine-use-pdf-1837273110469
https://www.nice.org.uk/guidance/ng15/resources/antimicrobial-stewardship-systems-and-processes-for-effective-antimicrobial-medicine-use-pdf-1837273110469

	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Study design and population
	Measures
	Statistical analysis

	Results
	Discussion
	Limitations
	Conclusions
	Abbreviations

	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

