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ABSTRACT

Objectives To explore doctors’ knowledge, willingness,
concerns and the countermeasures to the most stringent
antimicrobial stewardship regulations of China which
implemented in August 2012.

Design Cross-sectional survey. A pretested 32-point
structured questionnaire was distributed to doctors by
sending a web link via the mobile phone application
WeChat through snowball sampling methods and email
groups of medical academic societies.

Setting China.

Participants Doctors.

Primary and secondary outcome measures The
questionnaire inquired about the doctors’ experiences,
knowledge, willingness, concerns and the
countermeasures to the stewardship policies.

Results Total of persons in the groups was 19 791,
among them 1194 submitted the answers, within
them, 807 were doctors. Doctors had a mean age of
39.0years. The majority (78.9% in 2012, 89.1% in
2016) reported that they were willing or very willing
to accept the regulations. Almost all respondents
(93.2%) felt the stewardship regulations had the
potential to adversely affect the prognosis of patients
who would have been prescribed antimicrobials
before they were implemented, and >65% (65.7% in
2012, 66.9% in 2016) of doctors were often or always
concerned about the prognosis of these patients.

In 2012, 32% of doctors prescribed restricted
antimicrobials or suggested patient self-medication
with restricted antimicrobials to address doctors’
concerns, and this number decreased to 22.6% in
2016. Although compulsory antimicrobial stewardship
training was frequent, less than half of respondents
(46.8%) responded correctly to all three knowledge
questions.

Conclusion Antimicrobial stewardship regulations

had some positive effect on rational antimicrobial use.
Willingness and practice of doctors towards the regulations
improved from 2012 to 2016. Knowledge about rational
antimicrobial use was still lacking. Doctors found ways of
accessing restricted antibiotics to address their concerns
about the prognosis of patients, which undermined the
implementation of the stewardship regulations.
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Strengths and limitations of this study

» The paper is the first to comprehensively explore
doctors’ feelings and attitudes towards the Chinese
antimicrobial stewardship regulations.

» The survey recruited participants and adminis-
tered the survey via WeChat, which is a convenient,
time-saving and economic method to survey a di-
verse population. Our respondents covered 29 of 32
administrative divisions of mainland China.

» We cannot rule out a possible selection bias as our
sample was not randomly selected. Although the
snowball sampling method is effective and efficient
when sampling from specific populations, partic-
ipants who can be reached depend on the social
connections of the key respondents.

» The proportion of completed questionnaires to all
potential responders is low.

» Another limitation is the potential recall bias of infor-
mation provided for year 2012 and 2016.

INTRODUCTION

The efficacy of antimicrobials is threatened
by increasing levels of antimicrobial resis-
tance.! 2 In 2014, it was estimated that China
consumed 77760 tons of antimicrobial agents
for humans and the defined daily doses per
1000 inhabitants per day were approximately
six times larger than in the UK, USA, Canada
and Europe.”

During the last decade, the Chinese
Government has issued a series of healthcare
regulations.” The ‘administrative regula-
tions for the clinical use of antimicrobials’,
implemented in August 2012, were the most
stringent regulations ever (box 1).° Several
studies reported changes in the prescription
rates of antibiotics to reflect the impact of the
2012 stewardship regulations,”"” but we did
not find any study which investigated the atti-
tudes of Chinese doctors towards these regu-
lations, although they might be an important
barrier to implementation of the regulations.
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Box 1 Translated summary of ‘administrative regulations

for the clinical use of antimicrobials’®

The administrative regulations for the clinical use of antimicrobials was
issued and implemented by the National Health and Family Planning
Commission (NHFPC, the former Ministry of Health).

What are the regulations about?

In the 2012 stewardship regulations, all hospitals in China were re-
quired to set up an antimicrobial agents administrative group or identify
a point person to take control of antimicrobial stewardship. Infectious
diseases departments and clinical microbial laboratories were required
to be set up in all tertiary and secondary hospitals. Antibacterial agents
were classified according to safety, efficacy, bacterial resistance, price
and other factors. Prescribers have accredited prescription rights for
different categories of antimicrobials, depending on their levels of se-
niority. Compulsory standardised trainings on the knowledge of clinical
use of antimicrobials are required for all doctors.

How was it supposed to be implemented or enforced? How
was implementation monitored?

NHFPC established the Centre for Antibacterial Surveillance and the
China Antimicrobial Resistance Surveillance System to monitor the use
of antibiotics and antibiotic resistance in hospitals. Surveillance sys-
tems within their respective administrative areas would be developed
by local health administrative departments. The rankings of total us-
age of antimicrobials, classification of antimicrobials and percentage
of prescriptions for antimicrobials in health facilities in their respective
administrative regions are published and submitted to the higher au-
thorities for the record. Managers of poorly performing health facilities
are admonished. This is to ensure rational use of antimicrobial agents
in healthcare settings.

Were there any sanctions for not implementing it?

Health facilities that fail to meet the requirements would be downgrad-
ed to a lower classification level. Doctors who fail to pass the exam
of standard training or seriously violate the regulations can lose their
accreditation to prescribe antibiotics, and/or have their professional
qualification revoked. If doctors’ actions led to serious consequences,
they could be fined or prosecuted.

Who was responsible for implementing it?
NHFPC and local health administration investigate and reassign respon-
sibility to hospital presidents or health facility management staff.

Our study aimed to explore knowledge, willingness,
concerns and the countermeasures of doctors towards
the most stringent antimicrobial stewardship regulations
of China (2012) via a web-based survey. Specifically, we
looked at: (1) what did they experience; (2) how good
was their knowledge about prescribing antimicrobials;
(3) what were their feelings (willingness/reluctance)
towards the regulations (over a 5-year duration of imple-
mentation) when they were practicing; (4) what were the
countermeasures, if any were used.

METHODS

Survey recruitment

A snowball sampling strategy, focus on recruiting docors
practing in mainland China, was utilised. Participants
were reached by the mobile phone Application (APP)
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WeChat and emails. WeChat is currently the most widely
used social media platform in China, with more than one
billion users.'’ Akin to a hybrid of Twitter, Facebook and
WhatsApp, WeChat combines the functions of instant
messaging, a blog and a social networking site. The
invitations to participate in the survey were sent first to
clinicians’ WeChat groups by researchers, then they were
cascaded by purposively inviting key respondents to send
the link to their clinicians’ WeChat groups in order to
increase respondent sample size (WeChat groups details
in online supplementary table S1). Email invitations
were only sent to members of the World Federation of
Chinese Medicine Societies. The professional occupation
screening function was turned on therefore only those
who identified themselves as doctors were able to proceed
to the survey questions, others were directed politely to
the end of the survey.

Data collection

The tool for collecting data is the questionnaire based in
the WenJuanXing online survey service (English name
‘SurveyStar’, Changsha Ranxing Science and Technology,
Shanghai, China), which is a online survey platform, akin
to SurveyMonkey.

Survey questionnaire

The study was performed between 9 March to 30 March
2017 using a piloted 32-point structured questionnaire
(see online supplementary table S2'%). The structured
questionnaire consisted of questions about four catego-
ries of variables: (1) demographics and practice char-
acteristics of the doctors; (2) implementation of the
antimicrobial stewardship in healthcare facilities; (3)
attitude (willingness, concerns) and practice(impacts
on prescribing antibiotic behaviour, countermeasures to
concerns) of doctors towards 2012 antimicrobial steward-
ship regulations; (4) doctors’ knowledge of antimicrobial
stewardship regulations and proper use of antimicrobials
(question 30-32 originated from training examination
questions for ‘guiding principles for clinical applica-
tion of antibacterial’* and administrative regulations for
the clinical use of antimicrobials®). The questionnaire
was about 18 phone screens long, which took ~bmin to
complete. We consulted 2 doctors and 1 methodologist
and conducted a pilot survey with 10 doctors before
starting the formal survey.

Data were imported from the survey website into Micro-
soft Excel 2016, then converted into the SPSS database.
Statistical analysis was performed using IBM SPSS Statistics
for Windows V.23.0. Descriptive statistics, Mann-Whitney
test, %° test and multivariate regression were applied in
description and analysis of the variables, where appro-
priate. Compulsory antimicrobial stewardship training,
doctor’s acceptance, impact on prescribing antibiotic
behaviours, impact on prognosis of patients, concern
and countermeasures towards the antimicrobial stew-
ardship at the beginning of the implementation (2012)
and byears after that (2016) were compared. Doctors
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with different educational background, levels of seniority,
practicing organisations and geographic regions were
considered as subgroups and compared. Logistic regres-
sion was used to screen factors relevant to knowledge of
clinical use of antimicrobials.

Informed consent was obtained from all the partic-
ipants. Participants were informed at the start of the
survey about the length of time needed to complete the
survey, the investigators and the purpose of the study.
Participants were free to continue the survey or to quit at
any time. Anonymous data were collected. No incentive
was used to reward participants.

Patient and public involvement
No patient or public was involved in the design or plan-
ning of this study.

RESULTS

Procedures

The questionnaire was sent to 107 WeChat groups and
3 email groups that include 19791 health professionals
(maximum number of potential reach). There were 3609
health professionals (actual reach) who clicked the web
link of the questionnaire, out of whom 1194 completed
the survey. Among the survey respondents, 807 were
doctors; others were nurses, researchers, clinical post-
graduates or administrative staffs.

Demographics

Data provided by doctors were collected and analysed.
All 807 doctors fully completed the online survey (online
supplementary table S3 and S4). Doctors had a mean age
of 39.0years (SD=7.4), range 22-68. Men account for
41.3% of the total. More than 70% of doctors (71.2%)
had MSc, MD or PhD degree (n=575). Most of them
were residents or associated chief-physicians (n=336;
41.6% and n=241; 29.9%, respectively). Approximately
half (n=386; 47.8%) of doctors majored in western medi-
cine, others majored in traditional Chinese medicine
or integrative medicine. 83.7% doctors started clinical
practice before 2012. The number of outpatient services
provided weekly was diverse, ranging from none (22.8%
and 15.4% in 2007-2011 and 2012-2016, respectively) to
5days (18.7%; 17.5%). Although almost half of doctors
were from eastern China (49.2%), there was also a good
number from central, western and north-eastern China.
About three in every five (60.8%) of the doctors were
working in first-tier and new first-tier cities (eg, Beijing,
Shanghai and Hangzhou). Most doctors (79.8%) worked
in tertiary hospitals.

Experiences of implementation of the antimicrobial
stewardship regulations

The clear majority of practitioners reported that hospital
implementation of antimicrobial stewardship regulations
was stringent (45.1%) or very stringent (45.7%) (table 1).
Specific training sessions were frequent or intensive in

2012 (59.1%) and in 2016 (68.5%) (p<0.001) (figure 1).
Practitioners from tertiary western medicine hospi-
tals in first/new first-tier cities reported more stringent
requirements for the implementation of the regulations
(figure 2, online supplementary figure S1, S2 and S3).
Doctors in departments of respiratory medicine, emer-
gency medicine, paediatrics, intensive care, haematology
and dentistry reported that they were permitted higher
upper limits than the general limits of their hospitals.
The largest gap in antimicrobial prescription limits was
between respiratory departments (33.5%) and hospitals
overall, irrespective of departments (22.4%).

Knowledge of antimicrobial stewardship regulations and
proper use of antimicrobials

Although most doctors (65.1%) declared that they were
familiar or very familiar with the 2012 stewardship regu-
lations, less than half answered the three-question knowl-
edge test (question 30-32) correctly (46.8%) (table 2).
Doctors from primary care had a lower correct rate
compared with those from other hospitals (p=0.013);
doctors who majored in traditional Chinese medicine
had a lower correct rate compared with those who
majored in western/integrative medicine as measured
in the multivariate regression equation (p=0.001). The
most commonly reported criteria for prescribing antimi-
crobials were full blood count (94.2%), pathogen detec-
tion such as sputum or blood culture (77.0%), symptoms
(72.9%), signs (71.4%), C reactive protein (CRP) level
(62.9%) and the diagnosis (60.5%).

Attitudes towards implementation of the antimicrobial
stewardship regulations

In 2012, 78.9% of doctors reported that they were
willing or very willing to accept the regulations, and
the percentage increased to 89.1% in 2016 (p=0.002)
(table 3). In 2012 and 2016, doctors who majored in
western medicine reported lower acceptance rates
(74.6%; 86.5%) than those who majored in Chinese
medicine or integrative medicine (82.9%; 91.4%). 30.0%
of doctors reported the antimicrobial stewardship regu-
lations had a moderate or large impact on the prognosis
of these patients ‘at risk’ (means patients who would have
been prescribed antimicrobials before the implementa-
tion of the 2012 stewardship regulations). Only 6.8% of
doctors felt the stewardship regulations did not result in
putting the prognosis of these patients at risk. More than
65% of doctors (65.7% in 2012, 66.9% in 2016; p=0.367)
were ‘often or always concerned’ about the prognosis of
patients at risk.

Doctors’ practice of the antimicrobial stewardship regulations
In 2012, 41.6% of doctors reported that prescribing of anti-
microbials had been very (6.1%) or moderately (35.5%)
restricted during the implementation of antimicrobial
stewardship regulations (table 3). The percentages even
increased in 2016 (8.4%; 38.9%) (2016 vs 2012, p=0.019).
In 2012, 32% of doctors stated that they had prescribed
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Table 1 Implementation of the antimicrobial stewardship regulations
Medical organisation level City level Title Major
Total Tertiary Secondary Pm/Pv 1/new1/2* Others IT/RS ACP/ WM TCM/IM
Questions asked n=807 n=644 n=112 n=51 n=651 n=156 n=443 CP n=364 n=386 n=421
Medical organisation antimicrobial stewardship implementation %
Very stringent 45.7 50.6 33.0 11.8 47.9 36.5 44.2 47.5 50.0 41.8
Stringent 45.1 441 50.0 471 44.2 48.7 451 45.1 44.0 46.1
Less stringent 7.8 4.5 16.1 31.4 6.5 13.5 9.0 6.3 5.4 10.0
No 1.4 0.8 0.9 9.8 1.4 1.3 1.6 1.1 0.5 2.1
Compulsory antimicrobial stewardship training in 2012 (first year of stewardship implementation) %
Intensive 9.7 10.9 6.3 3.9 11.4 2.7 8.3 11.4 11.1 8.4
Frequent 49.4 52.4 41.4 31.4 50.6 44.5 47.6 51.4 50.0 48.8
Less frequent 36.6 33.2 49.5 49.0 S8y 47.9 38.8 34.2 35.1 38.1
No 4.2 3.5 2.7 15.7 41 4.8 5.3 3.1 3.8 4.6
Not applicable n=48
Compulsory antimicrobial stewardship training in 2016 %
Intensive 12.6 14.0 8.0 5.9 141 6.4 12.4 12.9 13.5 11.9
Frequently 55.9 58.1 50.0 41.2 55.9 55.8 53.0 59.3 56.0 55.8
Less frequency  28.6 26.4 38.4 35.3 27.0 35.3 30.5 26.4 28.0 29.2
No 29 1.6 3.6 17.6 2.9 2.6 41 1.4 2.6 3.1
% of all prescriptions which are permitted to contain antimicrobials (according to the hospital’s internal policy) %
<20 59.8 60.1 44.4 86.0 65.6 39.7 62.0 57.5 47.7 72.0
21-40 32.9 &3 43.2 9.3 29.8 43.7 &5 34.4 43.8 22.0
41-60 6.5 5.9 12.3 2.3 41 15.1 5.5 7.7 7.8 5.3
>60 0.7 0.7 0.0 2.3 0.5 1.6 1.0 0.4 0.7 0.7
Not reported n=242
% of all prescriptions which are permitted to contain antimicrobials (according to the department’s internal policy) %
<20 64.1 64.1 51.9 86.0 69.5 45.2 65.4 62.6 53.7 74.5
21-40 26.5 26.6 34.2 11.6 23.5 37.3 243 28.9 34.3 18.8
41-60 8.0 7.4 13.9 23 6.2 14.3 8.2 7.7 9.5 6.4
>60 1.4 1.8 0.0 0.0 0.9 3.2 21 0.7 2.5 0.4

Not reported n=242

*1/new1/2: first/new first/second-tier (first-tier city, such as Beijing, Shanghai; new first-tier city, such as Chengdu, Hangzhou; second-tier city,

such as Shenyang, Xi’an).

ACP/CP, associate chief-physician/chief-physician; IT/RS, intern/resident; Pm/Pv, primary/private clinic; TCM/IM, traditional Chinese
medicine/integrative medicine of traditional Chinese medicine and western medicine; WM, western medicine.

or suggested patient self-medication with restricted anti-
microbials (restricted by the specific criteria for condi-
tions in the stewardship) to address concerns for patients
atrisk (figure 1), but it decreased to 22.6% in 2016 (2016
vs 2012, p<0.001). In 2012, this prescribing behaviour was
reportedly more common (42.2%) in small cities, but in
2016 there no longer seemed to be any obvious difference
between city levels. This behaviour was higher among
doctors who majored in western medicine than among
those who majored in traditional Chinese medicine or
integrative medicine (37.8% and 26.5%, respectively, in
2012, 24.3% and 20.9% in 2016). This proportion was
higher among interns (44.6% in 2012; 30.8% in 2016)
than other doctors (30.7% in 2012; 21.3 in 2016). More

doctors prescribed permitted antimicrobials in 2016 than
in 2012 (46.7%, 43.8%) when treatment was needed. In
2012 and 2016, 13.6% and 10.4% prescribed alternatives
to antimicrobials; 95.8% (69/72) and 96.2% (102/106)
of these prescribed traditional Chinese medicines.

DISCUSSION

Summary of findings

The data were collected from doctors in China with all
medical education background, levels of seniority of the
doctors, covering those who work in all levels of cities,
types of medical organisations and levels of medical
organisations (online supplementary table S3, S4). The
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Figure 1 Attitudes and practice of doctors towards
antimicrobial stewardship in 2012 and 2016. Percentage

of doctors who: received intensive or frequent compulsory
stewardship training; were willing or very willing to accept
stewardship; felt restricted or very restricted by stewardship;
felt often concerned or always concerned with the prognosis
of patients ‘at risk’; prescribed antimicrobials as before, or
suggest patient self-medication with restricted antimicrobials
as countermeasures.

data covered doctors from 29/32 administrative divisions
of mainland China, representing nearly all regions of
China. Although about half (49.2%) of our respondents
were based in Eastern China, this reflects the proportion
of doctors in Eastern China, which accounts for about
43% of doctors in China."” Since the respondents are
those with higher educational background and work
in higher level hospital level than average, their knowl-
edge, attitudes, practice related to stewardship may be
overestimated.

—@— Tertiary ~ —@— Secondary =~ —@— Primary/private clinic

Regulations
implementation

Impact on prognosis Training

Felt concerned

v

Willingness to accept

Felt restricted A
regulations

Figure 2 Knowledge, attitudes and practice of doctors
towards antimicrobial stewardship in different medical
organisation levels in 2016. Percentage of doctors

who: worked in a medical organisation with stringent or

very stringent stewardship regulations implementation;
received intensive or frequent compulsory stewardship
training; described themselves as familiar or very familiar
with stewardship; were willing or very willing to accept
stewardship; felt restricted or very restricted by stewardship;
felt often concerned or always concerned with the prognosis
of patients ‘at risk’; felt stewardship has a moderate or strong
impact on prognosis of patients at risk.

The implementation of the 2012 stewardship regu-
lations was considered stringent. The percentage of all
prescriptions which are permitted to contain antimicro-
bials in respiratory departments was set to be high by
the answers from the doctors, with an average of 33.5%.
Insufficient knowledge on proper use of antimicro-
bials was obvious, especially in primary medical organi-
sations. Most doctors (94.2%) used full blood count as
the criterion for prescribing antimicrobials. Compulsory
stewardship training and willingness to accept the stew-
ardship regulations increased from 2012 to 2016. Due
to restricted prescription of antimicrobials, doctors’
concerns with prognosis of patients at risk remained
high. It seems that the use of restricted antimicrobials has
greatly reduced, but the use of permitted antimicrobials
may have increased. Traditional Chinese medicine may
have played a role as an alternative to antimicrobials.

Strengths and limitations

To the best of our knowledge, this is the first survey in
China to comprehensively explore doctors’ feelings and
attitudes towards the Chinese antimicrobial stewardship
regulations. We recruited participants and adminis-
tered the survey via WeChat (one of the most common
social APPs in China). It is a convenient, time-saving and
economic method to survey a diverse population. Our
respondents covered 29 of 32 administrative divisions of
mainland China. Despite this, our study has a number of
limitations. First, we cannot rule out a possible selection
bias as our sample was not randomly selected. Although
the snowball sampling method is effective and efficient
when sampling from specific populations, participants
who can be reached depend on the social connections of
the key respondents. Also, doctors in primary care settings
or private clinics are less likely to belong to any academic
association or doctors’ group, thus they may be less likely
to be reached. According to the data of the Chinese
government,"” the percentage of doctors in primary care
settings and private clinics are about 4.3% and 11.4%
in China in 2016, respectively. In this survey, doctors in
primary care settings and private clinics accounted for
5.0% and 1.4% of respondents, respectively. In addition,
the use of clinician's WeChat groups by researchers for
first invitations may also be one of the reasons for poten-
tial bias. Our professional connections are more likely to
be similar to ourselves. In order to overcome this poten-
tial bias, we invited our first-round invitation receivers to
send our links to their own clinician connections. This
may have helped to correct the selection bias that relate
to our first invitation receivers. We also invited members
of academic associations in our first invitations and most
of the members of those associations are usually academic
clinicians. In China, about 80% of the clinicians work
in public hospitals,"”” conducting or participating in
academic research is a requirement for them. Most of
the clinicians need to work both clinically and academ-
ically. Second, the proportion of completed question-
naires to all potential responders is low (6.0%, 1194/19
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Table 2 Knowledge of antimicrobial stewardship

Medical organisation level City level Title Major

Questions Total Tertiary Secondary Pm/Pv 1/new1/2* Others IT/RS ACP/ WM TCM/IM
asked n=807 n=644 n=112 n=51 n=651 n=156 n=443 CP n=364 n=386 n=421
Self-reported knowledge of antimicrobial stewardship %

Very familiar  16.1 17.1 12.5 11.8 16.9 12.8 10.6 22.8 18.9 13.5

Familiar 48.9 49.4 52.7 35.3 48.8 49.4 44.0 54.9 47.2 50.6

Know a little  31.0 30.0 32.1 41.2 30.0 35.3 39.5 20.6 30.3 31.6

Do not know 4.0 3.6 2.7 11.8 4.3 2.6 5.9 1.6 3.6 4.3
Tested results of knowledge of antimicrobial prescribing
Which surgery should apply perioperative antimicrobial prophylaxis

% of correct 91.9 91.6 93.8 92.2 92.5 89.7 92.3 91.5 92.2 91.7
Which antimicrobial should be used for extended-spectrum B-lactamases-producing bacterial infection

% of correct  70.5 721 741 43.1 69.3 75.6 65.2 76.9 78.2 63.4
For how long a restricted antibiotic can be used in emergent medical situations

% of correct 66.7 67.7 72.3 41.2 66.1 69.2 64.3 69.5 72.3 61.5
Criteria for prescribing antimicrobials (multiple choice) %

Symptom 72.9 75.9 67.9 451 72.4 75.0 74.3 71.2 75.6 70.3

Sign 71.4 73.6 70.5 451 70.8 74.4 711 71.7 72.8 70.1

Full blood 94.2 95.0 92.0 88.2 95.4 89.1 95.0 93.1 92.7 95.5

count

CRP 62.9 64.0 59.8 56.9 62.2 66.0 61.9 64.3 61.7 64.1

PD 77.0 83.2 65.2 23.5 92.0 78.2 75.4 78.8 84.2 70.3

Diagnosis 60.5 62.9 58.9 33.3 60.7 59.6 58.9 62.4 68.9 52.7

Others 18.2 19.3 14.3 13.7 18.7 16.0 17.8 18.7 21.5 15.2

*1/new1/2: first/new first/second-tier (first-tier city, such as Beijing, Shanghai; new first-tier city, such as Chengdu, Hangzhou; second-tier city,

such as Shenyang, Xi’an).

ACP/CP, associate chief-physician/chief-physician; CRP, C reactive protein; IT/RS, intern/resident; PD, pathogen detection; Pm/Pv, primary/
private clinic; TCM/IM, traditional Chinese medicine/integrative medicine of traditional Chinese medicine and western medicine; WM, western

medicine.

791), similar to the other web-based surveys.14  Nineteen
thousand seven hundred and ninety-one is the sum of
people in all the WeChat groups. This is the maximum
number of people that potentially can be reached by us.
There is no way to collect the number of people who saw
the link but choose to ignore it. The number of people
who clicked the link is an important parameter that we
can achieve. Three thousand six hundred and eighteen
people clicked the link and 1194 completed it (33.0%,
1194/3618). Another limitation is the potential recall
bias of information provided for year 2012 and 2016.

Comparisons with other studies

We did not identify any studies investigating the attitudes
of doctors towards the 2012 antimicrobial stewardship
regulations. Doctors’ willingness and concerns might
impact on their prescribing behaviours and weaken the
effects of the regulations. We found in our study that the
knowledge about proper use of antimicrobials of doctors
from primary care clinics or private clinics seems insuf-
ficient. Similar results were reported from three surveys
(sample sizes 761, 180, 611) focusing on doctors’ or

trainees’ knowledge and continued education.'®™"® In our
study, doctors reported that they recommended self-medi-
cation of restricted antimicrobials to address concerns for
patients at risk. Another survey of 256 pharmacies in three
Chinese cities'? showed that antibiotics were obtained
without a prescription from 77.7% pharmacies for adult
respiratory infections. In our study, the percentage of all
prescriptions which are permitted to contain antimicro-
bials in respiratory departments was very high. A survey of
1204 people in three Chinese cities® showed that cough,
sore throat and bronchitis were the most frequent reasons
reported for antibiotic use. This is also consistent with the
situation in the UK.*'

In our study, full blood count (raised white blood cell
counts and increased proportion of neutrophilic gran-
ulocytes) was overwhelmingly considered as the main
criterion for prescribing antimicrobials. This medical
behaviour is in accordance with the Chinese acute bron-
chitis clinical practice guidelines,22 % which state that
oral antibiotics such as B-lactams and fluoroquinolones
can be used in patients with cough before the pathogen
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Table 3 Attitudes and practice of doctors towards the antimicrobial stewardship regulations in 2012 and 2016

Medical organisation level City level Title Major

Total Tertiary Secondary Pm/Pv 1/new1/2* Others IT/RS ACP/CP WM TCM/IM
Questions asked n=807 n=644 n=112 n=51 n=651 n=156 n=443 n=364 n=386 n=421
Personal willingness to accept antimicrobial stewardship regulations in 2012 (first year of implementation) %
Very willing 26.5 26.3 18.9 45.8 28.4 18.6 27.9 251 24.0 28.8
Willing 52.4 52.6 52.8 47.9 53.3 48.6 49.7 55.2 50.6 54.0
Hard to accept 19.2 19.0 26.4 6.3 16.4 31.4 20.6 17.7 23.2 15.6
Unacceptable 1.9 2.1 1.9 0.0 2.0 1.4 1.8 2.0 2.3 1.6
Not applicable n=68
Personal willingness to accept antimicrobial stewardship regulations in 2016 %
Very willing 27.4 28.4 17.0 37.3 27.6 26.3 24.2 31.3 25.9 28.7
Willing 61.7 60.9 69.6 54.9 61.9 60.9 64.3 58.5 60.6 62.7
Hard to accept 10.0 9.8 134 5.9 9.5 12.2 10.6 9.3 12.2 8.1
Unacceptable 0.9 0.9 0.0 2.0 0.9 0.6 0.9 0.8 1.3 0.5
Impact of antimicrobial stewardship on prescribing antibiotic behaviours in 2012 (first year of implementation) %
Very restricted 6.1 6.2 5.6 6.1 6.0 6.3 7.0 5.1 7.0 5.2
Restricted 35.5 36.9 35.5 18.4 35.7 34.7 37.4 33.4 35.9 35.1
Slightly 48.3 48.0 46.7 55.1 48.2 48.6 45.5 51.4 49.0 47.6
Not restricted 10.1 8.9 12.1 20.4 10.1 10.4 10.1 10.1 8.1 12.0
Not applicable  n=66
Impact of antimicrobial stewardship on prescribing antimicrobial behaviours in 2016 %
Very restricted 8.4 8.5 9.8 3.9 8.0 10.3 7.4 9.6 10.6 6.4
Restricted 38.9 39.1 43.8 25.5 38.2 41.7 43.1 33.8 41.2 36.8
Slightly 43.5 43.6 40.2 49.0 44.2 40.4 41.5 45.9 40.7 46.1
Not restricted 9.2 8.7 6.3 21.6 9.5 7.7 7.9 10.7 7.5 10.7

Concerns with prognosis of patients ‘at risk’ -who would have been given antimicrobials before the stewardship in 2012 (first
year of implementation) %

Always 16.8 171 19.3 8.3 13.9 29.2 18.5 15.0 19.7 141
Often 48.9 48.0 51.4 54.2 50.9 40.3 491 48.6 50.8 47.0
Sometimes 29.9 30.2 27.5 31.3 30.1 29.2 27.2 32.8 25.3 34.2
No 4.4 4.8 1.8 6.3 5.2 1.4 5.1 3.7 4.2 4.7
Not applicable  n=64
Concerns with prognosis of patients at risk in 2016 %
Always 12.6 12.7 16.1 3.9 11.5 17.3 14.7 10.2 14.5 10.9
Often 54.3 53.9 58.0 51.0 6183 58.3 54.9 53.6 56.2 52.5
Sometimes 26.8 26.9 22.3 35.3 28.3 20.5 24.6 29.4 241 29.2
No 6.3 6.5 3.6 9.8 6.9 3.8 5.9 6.9 5.2 7.4
Impact of antimicrobial stewardship on prognosis of patients at risk %
Strong 2.4 2.8 1.8 & 25 1.9 2.8 25 2.6 2.1
Moderate 27.6 26.9 31.3 29.4 27.0 30.1 31.8 22.5 27.7 27.6
Slight 63.2 64.1 61.6 56.9 63.3 62.8 59.6 67.6 63.5 62.9
No 6.8 6.8 5.4 9.8 7.2 5.1 6.3 7.4 6.2 7.4
Countermeasures to concerns for prognosis of patients at risk in 2012 (first year of implementation) %
AB 16.8 16.9 18.3 11.1 16.4 18.3 17.9 15.5 20.3 13.4
AA 43.8 43.8 41.3 48.9 46.0 34.5 47.6 39.7 41.8 45.6
oM 10.4 10.8 7.7 11.1 10.2 11.3 7.5 13.5 4.0 16.4
Continued
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Table 3 Continued

Medical organisation level City level Title Major
Total Tertiary Secondary Pm/Pv 1/new1/2* Others IT/RS ACP/CP WM TCM/IM
Questions asked n=807 n=644 n=112 n=51 n=651 n=156 n=443 n=364 n=386 n=421
SA 15.2 141 22.1 183 13.1 23.9 15.0 185 17.5 13.1
No measures 13.9 14.3 10.6 15.6 14.3 12.0 12.0 15.8 16.3 11.5
Not applicable  n=85
Countermeasures to concerns for prognoses of patients at risk in 2016 %
AB 9.7 9.8 9.8 7.8 10.1 7.7 11.1 8.0 10.6 8.8
AA 46.7 46.1 50.0 471 46.4 48.1 50.8 41.8 48.2 45.4
OM 13.6 13.0 13.4 21.6 13.8 12.8 9.9 18.1 6.0 20.7
SA 12.9 13.4 10.7 11.8 11.7 17.9 12.2 13.7 13.7 121
No measures 171 17.7 16.1 11.8 18.0 13.5 16.0 18.4 21.5 13.1

*1/new1/2: first/new first/second-tier (first-tier city, such as Beijing, Shanghai; new first-tier city, such as Chengdu, Hangzhou; second -tier

city, such as Shenyang, Xi’an).

AA, prescribe allowable antimicrobials; AB, prescribe the antimicrobials as before; ACP/CP, associate chief-physician/chief-physician; IT/RS,
intern/resident; OM, prescribe other medicine (except antimicrobials); Pm/Pv, p/private clinic; SA, suggest patient-self-medication (to buy by
themselves somewhere else) with intended antimicrobials restricted by the stewardship regulations; TCM/IM, traditional Chinese medicine/
integrative medicine of traditional Chinese medicine and western medicine; WM, western medicine.

detection results were available, if there are signs of puru-
lent sputum or raised white cell counts (adults usually
>10><109/L). However, it has been suggested by interna-
tional guidelines that doctors should not perform testing
or initiate antibiotic therapy in people with acute bron-
chitis (pneumonia excluded).?* Studies® *° have shown
that blood tests do not accurately differentiate between
bacterial and viral infections. In our survey, many
doctors also reported using raised CRP as a criterion for
prescribing antimicrobials. CRP may be helpful in adults
and is recommended in the NICE (The National Institute
for Health and Care Excellence) guidelines27 to be consid-
ered if antibiotics are being considered for treatment of
lower respiratory tract infections. A study has shown that
use of CRP can reduce antibiotic consumption in acute
respiratory tract infections.”® However, Lemiengre and
colleagues performed a cluster-randomised trial in 2227
children showing that CRP tests did not reduce antibi-
otic prescribing for non-severe acute infections in chil-
dren in primary care and cannot be recommended.” In
our survey, doctors with a traditional Chinese medicine/
integrative medicine background felt less restricted and
were more willing to accept the stewardship regulations.
Traditional Chinese medicines served as alternatives to
antimicrobials for doctors. Similarly, in the UK, a retro-
spective study which included 7283 general practice (GP)
surgeries suggested that GPs additionally trained in inte-
grative medicine or complementary and complementary
medicine had lower antibiotic prescribing rates compared
with conventional GPs.*

Implications for doctors and policymakers

The implementation of the antimicrobial steward-
ship regulations requires administrative persistence
and strengthened training of doctors on the use of

antimicrobials, especially for primary care doctors. In
addition to the mandatory administrative implemen-
tation, explanation of reasons why there is a need for
proper use of antimicrobials and how to achieve it, as well
as approaches to facilitate evidence-based clinical prac-
ticing are needed to guide clinical practice and to relieve
doctors' concerns. The common practice of prescribing
antimicrobials according to elevated full blood count or
CRP is controversial. Although both guidelines and the
stewardship regulations mentioned this, no threshold was
defined. Suggested patient self-medication with restricted
antimicrobials may have diminished the effect of the
antimicrobial stewardship regulations. The increase in
the use of permitted antimicrobials may be associated
with inappropriate use, which is also an important cause
of antimicrobial resistance. More stringent measures
should be applied to stop antimicrobial purchase without
prescriptions from retail pharmacies. Traditional Chinese
medicine can be considered for relieving symptoms,
complementing or replacing antimicrobials.”

Future research

First, there is a need for qualitative research to explore
antibiotic prescribing behaviours in China, potential
concerns from doctors and pharmacists, why there were
differences between doctors in different types of hospi-
tals/regions/major, and which intervention(s) would
be most acceptable in their context to reduce antimi-
crobial prescribing. Then, we also suggest that a large
representative sample cohort study or registry study in
China is warranted, to explore the possibility of delayed
antimicrobials or other antimicrobial replacement
therapy from the perspectives of clinical effect, safety,
reducing resistance and health economics. There is a
need for more evidence to back up recommendations,
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particularly on (1) diagnostic and prognostic accuracy
of various markers, for example, white cell counts and
CRP; (2) prognosis of infections for which antibiotics
were commonly prescribed; (3) guidelines and recom-
mendations on when to use antibiotics. Additionally, we
need to find other interventions that can relieve symp-
toms, complement or substitute antimicrobials, and then
conduct high quality, large scale randomised controlled
trials to validate their efficacy, effectiveness and safety.
Traditional Chinese medicine is widely used in medical
practice in China.”® We propose more clinical or basic
research to explore which traditional Chinese medicine
can be recommended instead of antibiotics for different
infections.

CONCLUSION

In summary, the 2012 antimicrobial stewardship regula-
tions improved proper clinical use of antimicrobials in
China. Attitudes and behaviours of doctors towards the
stewardship regulations improved from 2012 to 2016.
Concerns about the prognosis of patients at risk were still
prevalent, and doctors found ways of accessing antibiotics
which undermined the implementation of the antimi-
crobial stewardship regulations. There is a gap between
doctors in small cities and first-tier cities in terms of
implementation of antimicrobial stewardship regulations
and knowledge about proper use of antimicrobials.
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