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Abstract Background Resistance to antibiotics is a major
threat to global health and general public play a significant
role in the fight against antimicrobial resistance. Objective
The present study aimed to identify the knowledge, atti-
tudes, and practice of the general public towards antibiotic
use in China. Serting Randomly selected parks in three
cities of western, central and eastern China: Xi’an,
Changsha, and Nanjing. Method A cross-sectional survey
was conducted on a sample of 1400 residents, from January
to June 2015. Main outcome measures Knowledge, atti-
tudes and practices scores toward self-medication with
antibiotics and compliance with antibiotic regimens. Re-
sults The response rate was 86.0% (n = 1204). Only 192
(19.5%) respondents gained a score of 3 or above, and the
maximum score of 4, reflecting poor knowledge towards
antibiotics. Just over half (54.8%) of respondents incor-
rectly believed antibiotics were effective against viral
infections and only one-third (34.3%) knew that antibiotics
were not anti-inflammatories. Nearly half of the respon-
dents (49.0%) had changed the dosage when taking
antibiotics, 35.6% switched to another class, 33.4% had not
finished the full treatment course and over 60.0% kept
leftover antibiotics for future use. Almost half of the
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respondents (45.7%) stated they had used antimicrobials
during the last 6 months and 64.4% of them had self-
medicated. Conclusion This study identified serious mis-
conceptions regarding antibiotics use in the Chinese gen-
eral public. Effective interventions should be developed to
provide practical and appropriate advice to effect beha-
viour change within this population.
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Impact on practice

e The knowledge of the Chinese population about proper
use of antibiotics is low, and needs to be improved.

e Effective measures should be taken to limit over-the-
counter purchase of antibiotics.

Introduction

The emergence and spread of resistance to antibiotics is a
major global public health problem for the twenty-first
century [1, 2]. In 2010, a study published in “The Lancet”
reported superbugs, which were highly resistant to almost
all antibiotics [3]. A global report from the World Health
Organization (WHO) collected data from national and
international surveillance networks for the first time,
highlighting the presence of antimicrobial resistance
(AMR) in many parts of the world [4]. The problem is
particularly acute in China, which has a higher prevalence
of AMR compared with other countries [5]. For example,
the overall prevalence of erythromycin-resistant
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Streptococcus pneumonia and ciprofloxacin-resistant
Escherichia coli was 94.7% and 65.7% in community
settings, respectively [6, 7].

The increase in prevalence of AMR may result in
longer lasting illnesses, increased hospital stays, higher
treatment costs and increased mortality rates [2]. It is
estimated that by 2050, the world’s population will be
reduced by between 11 million and 444 million and the
global economy will be reduced by 0.1-3.1% without
effective antibiotics [8]. The inappropriate and excessive
use of antibiotics are the main drivers for the increase in
AMR [9], and misuse of antibiotics exists not only in
hospital and primary care settings, but also in the
community.

Self-medication refers to the use of medicine to treat
self-diagnosed disorders or symptoms, without medical
supervision, which can easily lead to the inappropriate use
of antibiotics [10]. Antibiotics are the most commonly self-
medicated drugs in many parts of the world, with a wide
variation between countries and regions. It is estimated that
nearly two-thirds of all oral antibiotics used worldwide are
obtained without a prescription [11]. A systematic review
analysed non-prescription antimicrobial use from 1970 to
2009, based on 35 community surveys from five continents,
and showed that self-medication with antibiotics varied
from 3% to 100% [12]. Self-medication of antibiotics is a
concerning behaviour and can lead to the indiscriminate
use of drugs, incorrect dosages and incomplete courses, all
of which are associated with an increased risk of resistance
[2, 13, 14].

In China, antibiotics are always perceived as a panacea
by the general public and some medical workers [5]. Self-
medication with antibiotics is a common phenomenon in
community [15, 16]. To combat AMR, the State Food and
Drug Administration has restricted antibiotics to prescrip-
tion-only medicines since 2004 [17]. The dispensing of
antibiotics in China is only legal when they are prescribed
by practitioners. However, antibiotics can be easily pur-
chased without prescription and are accessible from most
community pharmacies [14].

Non-adherence to antibiotic regimens and inappropriate
antibiotic use are strongly associated with public awareness
and knowledge of antibiotics [18]. Several studies [19-22]
have discussed the correlation between the patients’ per-
ceptions of antibiotic and the behavior of using antibiotic.
Many of these have found that a higher level of knowledge
was a predictor for a positive attitude, which will ulti-
mately influence patients’ self-medicating behaviour. The
general public therefore, play a significant role in reducing
indiscriminate use of antibiotics and it is essential to
understand their awareness of antimicrobials. There have
been some single-center studies in China investigating the
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use, knowledge, attitudes and behaviours of the general
public [23], doctors [24], students [19, 25-27], and parents
[26, 28] towards antimicrobials. To the best of our
knowledge, there are few studies situated in China focusing
on public awareness and attitudes towards AMR.

Aim of the study

The objective of this study was to explore knowledge,
attitudes, and practice (KAP) towards antibiotic use in the
general public in eastern, central and western China.

Ethics approval

Xi’an Jiaotong University Health Science Center, Shaanxi
Provincial Department of Health and Shaanxi Food and
Drug Administration approved the study prior to data
collection. The participants were informed of the aims of
our study prior to participation. All participants gave a
verbal consent to participate in this survey. Ethical
approval was obtained from the Xi’an Jiaotong Univer-
sity’s Research Ethics Committee.

Method
Study design and population

A cross-sectional survey was designed and conducted in a
sample of the Chinese general public, between January and
June 2015. Based on the per capita gross domestic product,
and geographic location, the research was conducted in
three cities of western, central and eastern China: Xi’an,
Changsha, and Nanjing. We used a multi-stage sampling
design. Within each city, four districts were chosen and in
each chosen district the largest park was selected. Ques-
tionnaires were given to randomly selected adults in each
park. This study was carried out on working days as well as
weekends, and at different times of the day. Sample size
was determined using the Raosoft sample size calculator
[29], with a 5% margin of error, a confidence interval of
95%, and an expected response rate of 50%. The minimum
sample size estimated for the study was 384 participants
from each city. Assuming an attrition rate of 20%, a sample
of 1400 people was enrolled on to this study. The inclusion
criteria were: (1) adults aged 18 years and over; (2) people
who understood the term antibiotic and had used antibiotics
at any point during their lifetime; and (3) Chinese speakers
who lived in the study area and agreed to take part in the
study.
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Data instrument and collection

A five-part questionnaire, containing 29 closed questions,
was adapted and modified from previous studies
[25, 27, 30-32]. Part one included questions on the
respondents’ demographic characteristics. Part two inves-
tigated the respondents’ knowledge about antibiotic indi-
cations, antibiotic administration, and use of antibiotics.
This section was assessed using a three-point scale; ‘Yes’,
‘No’ or ‘Uncertain’ and also included a multiple-choice
question about the source of their antibiotic knowledge.
Parts three and four were based on a 5-point Likert scale to
evaluate attitudes and practices towards self-medication
with antibiotics and compliance with antibiotic regimens,
with answers ranging from “strongly agree” to “strongly
disagree”, or from “always” to “never”. Part five was
designed to investigate recent use of antibiotics (within the
past 6 months). Participants were required to complete
further information, including the frequency, source and
reason for taking antibiotics, if they had taken antibiotics
without prescription during this period.

The questionnaire was available in Chinese and was
validated by a clinical pharmacist and a professor of
Pharmacy Administration. To optimize the clarity of the
language used and questionnaire structure, a pilot study
was conducted among 30 participants at a park in Xi’an.
We also tested the validity and reliability of the question-
naire, to validate its internal consistency and the coeffi-
cient. Cronbach’s Alpha of knowledge, attitude and
practice part was 0.75, 0.81 and 0.79 respectively, giving a
reasonable level of validity [33].

Data collection was completed by graduate students
specializing in Pharmacy Administration at Xi’an Jiaotong
University. Questionnaires were randomly given to the
general public and collected face-to-face by investigators
to increase the response rate. In the covering letter, par-
ticipants were informed of the purpose of the study and the
generic names of the commonly used antibiotics. All study
participants gave a verbal consent to participate in the
study.

Data management and analysis

All data were entered and verified using EpiData version
3.1 (Odense, Denmark), and analysed using SPSS version
18.0 (SPSS Inc., Chicago, IL). A scoring system was used
to assess respondents’ KAP. In the knowledge section, 1
point was given for each correct answer and O for each
mistake or unsure response. In the attitude and behaviour
section, responses were given a corresponding score of 5,
4, 3, 2 and 1 for positive response to negative response.
Descriptive statistical analysis was reported as frequency

and median (interquartile range, hereinafter referred to as
IQR). Wilcoxon signed-rank and Kruskal-Wallis tests
were used to examine differences between median scores.
Chi square tests were used to determine the influence of
demographic characteristics on self-medication. The
questionnaire which has more than three of the unfinished
items in the first part was excluded from further analysis. In
all statistical analyses, the level of statistical significance
was set at P < 0.05.

Results

In total, 1400 questionnaires were distributed and 1255
returned (89.6% response rate). Fifty-one questionnaires
were excluded because of incomplete data, resulting in a
final response rate of 86.0%. Detailed demographic char-
acteristics of the respondents are presented in Table 1. In
total, there were 405 (33.6%) from Xi’an, 405 (33.6%)
from Changsha, and 385 (32.8%) from Nanjing. The gen-
der of respondents were distributed almost equally (51.7%
were male while 48.3% were female). No more than 15.0%
of participants stated they were uninsured, and more than
half of respondents (62.5%) characterized their health
status as good. The majority of respondents had completed
high school (80.5%) and were employed or self-employed
(64.3%).

Knowledge

The overall median knowledge score was 1 (IQR 0-2),
out of a maximum of 4. Only 192 (15.9%) respondents
gained a score of 3 or above, demonstrating poor
knowledge of antibiotics. There were significant differ-
ences in knowledge scores between participants in dif-
ferent cities (P < 0.001), age groups (P < 0.001),
education level (P < 0.001) and employment status
(P < 0.001) (Table 1). Respondents with a higher edu-
cation level, 18-30 year olds, students and Nanjing
residents were found to contribute significantly to the
overall knowledge score.

This study identified some confusion surrounding the
role of antibiotics. Just over half (n = 659; 54.8%) of
participants incorrectly agreed that “antibiotics are effec-
tive against viral infections” and only one-third (n = 413;
34.3%) of participants knew that antibiotics and anti-in-
flammatories are not the same drugs. Additionally, fewer
than half of respondents knew that antibiotics should only
be purchased with a prescription (n = 585; 48.6%). Dit-
ferences were identified between Xi’an, Changsha and
Nanjing for the above three statements (Table 2). Fur-
thermore, the study participants demonstrated poor
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Table 1 Median knowledge, attitude, and practice scores based on demographics characteristics (n = 1204)

Characteristic (n/%) Knowledge score median P value Attitude score median P value Practice score median P value
(IQR) (IQR) (IQR)
Gender
Female (581/48.3) 1(0-2) 0.106 17 (15-18) 0.497 18 (16-20) 0.284
Male (623/51.7) 1(0-2) 17 (15-18) 18 (16-20)
Age (years)
18-30 (419/34.8) 2 (1-2) <0.001 17 (15-19) <0.001 18 (16-20) 0.476
3140 (222/18.4) 1 (0-2) 17 (15-18) 18 (15-20)
41-50 (153/12.7) 1 (0-2) 16 (14-18) 18 (16-20)
51-60 (158/13.1) 1 (0-2) 16 (14-18) 18 (16-19)
>60 (252/21.0) 1(0-2) 16 (15-18) 18 (16-20)
Education level
Junior high school or lower 1 (0-2) <0.001 16 (14-17) <0.001 17 (15-20) 0.234
(234/19.5)
Senior high school (325/27.0) 1 (0-2) 16 (15-18) 18 (16-20)
Junior college (258/21.4) 1(0-2) 17 (15-18) 18 (16-20)
College or above (387/32.1) 1(1-2) 17 (16-19) 18 (16-19)
Employment status
Employed (557/46.3) 1 (0-2) <0.001 17 (15-18) 0.002 18 (16-20) 0.403
Self-employed (217/18.0) 1 (0-2) 16 (15-18) 18 (15-20)
Retired/unemployed (253/21.0) 1 (0-2) 16 (15-18) 18 (16-20)
Student (114/9.5) 2 (1-3) 17 (16-19) 18 (16-19)
Other (63/5.2) 1(0-2) 17 (15-18) 17 (16-19)
Do you have Health insurance
Yes (1027/85.3) 1(0-2) 0.380 17 (15-18) 0.013 18 (16-20) 0.379
No (177/14.7) 1 (0-2) 16 (14-18) 17 (15-20)
Health states
Good (753/62.5) 1(0-2) 0.074 17 (15-18) 0.019 18 (16-20) 0.133
Moderate (408/33.9) 1(1-2) 16 (14-18) 18 (15-20)
Poor (43/3.6) 1(0-2) 16 (14-18) 17 (15-20)
Study area
Xi’an (404/33.6) 1(0-2) <0.001 16 (14-18) <0.001 17 (15-19) <0.001
Changsha (405/33.6) 1(0-2) 16 (15-18) 18 (15-20)
Nanjing (395/32.8) 2 (1-2) 17 (15-19) 18 (16-20)
Table 2 Proportion of correct responses for knowledge statements based on areas (n = 1204)
Statements Correct response Total P value
. " n (%)
Xi’an Changsha Nanjing
n (%) n (%) n (%)
Antibiotic can be used to treat viral infections 75 (18.6) 78 (19.3) 102 (25.8) 255 (21.2) 0.022
Antibiotics and anti-inflammatory drugs are the same drugs 120 (29.7) 125 (30.9) 168 (42.5) 413 (34.3) <0.001
Antibiotic can purchased without a doctor’s prescription 182 (45.0) 180 (44.4) 223 (56.5) 585 (48.6) 0.001
It is okay to stop taking an antibiotic when symptoms are improving 109 (27.0) 102 (25.2) 125 (31.6) 336 (27.9) 0.110
knowledge about the use of antibiotics. Just over half of  Attitude

participants (n = 687; 57.1%) agreed with the statement
“It is okay to stop taking an antibiotic when symptoms are
improving”.
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In the section assessing attitude, the overall median score
was 17 (IQR 15-18) out of a maximum score of 25,
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Table 3 Respondents’ attitudes towards use of antibiotics (n = 1204)

Statements

Do you agree you should take antibiotics when got common cold?

Do you agree expensive antibiotics are more effective and have less
side effects?

Do you agree you should use leftover antibiotics for respiratory tract
infection symptom?

Do you agree the effectiveness of treatment would be reduced if a full
course of antibiotic was not completed?

Do you agree you can change the dosage by yourself during the course
of antibiotic treatment?

Strongly Agree Uncertain  Disagree  Strongly
agree n (%) n (%) n (%) n (%) disagree n (%)
10 (0.8) 164 (13.6) 189 (15.7) 744 (61.8) 96 (8.0)

9 (0.7) 132 (11.0) 169 (14.0) 793 (65.9) 101 (8.4)

6 (0.5) 367 (30.5) 224 (18.6) 541 (449) 66 (5.5)
21 (1.7) 431 (35.8) 281 (23.3) 439 (36.5) 32(2.7)

18 (1.5) 505 (41.9) 160 (13.3) 475 (39.5) 46 (3.8)

reflecting a moderate attitude towards antibiotics. Attitude
score was associated with age (P < 0.001), education level
(P < 0.001), employment status (P = 0.002), health
insurance (P = 0.013), self-rated health status (P = 0.019)
and study area (P < 0.001) (Table 1). It was noted that
lower educational qualifications, 41-60 year olds, having
no health insurance and being resident in Xi’an were
strongly associated with a negative attitude about the use of
antibiotics.

Table 3 showed the frequency and percentage of
responses for the statements about attitude. A small pro-
portion (n = 174; 14.4%) incorrectly believed that antibi-
otics can be used immediately to treat the common cold.
About 11.0% (n = 141) of respondents agreed that
expensive antibiotics are more effective and have fewer
side effects. Nearly one-third (n = 373; 31.0%) of partic-
ipants would use leftover antibiotics if they had a respira-
tory tract infection. A considerable proportion of
respondents (n = 523; 43.4%) incorrectly agreed that they
could change the dosage by themselves during the course
of antibiotic treatment. However, only 452 (37.5%) of
respondents were aware that treatment effectiveness would
be reduced if the full course of antibiotic was not
completed.

Practice

The median practice score was 18 (IQR 16-20) out of a
maximum score of 25. Respondents from Nanjing and
Changsha had higher scores for their antibiotic practices
compared with respondents from Xi’an, with median
scores of 18 and 18 compared with 17 (P < 0.001)
(Table 1).

When assessing behaviour, the majority of participants
(77.0%) had kept leftover antibiotics at home in case of
future need. Incorrect use of antibiotics existed in respon-
dents in this survey; 16.4% of respondents stated they
would change the dosage and 6.3% of respondents stated
they would switch antibiotics during the course of

antibiotic treatment by themselves. Furthermore, less than
one-third (28.8%) of respondents stated they had finished
the full course of antibiotic treatment. Detailed frequencies
of responses about practices are shown in Table 4.

Recent use of antibiotics

When investigating recent use of antibiotics, 550 (45.7%)
respondents stated they had used antimicrobials in the last
6 months, while 352 (64.0%) respondents had self-medi-
cated. Self-medication was significantly influenced by age
(P =0.009) and self-rated health status (P = 0.007).
18—40 year olds, or self-rated good health status of the
respondents were more likely to use antibiotics for self-
treatment. The main source of self-medicated antibiotics
was retail pharmacies (80.2%). Other sources included
leftover medication from a previous prescription (17.8%)
and friends (2.0%). A cough, sore throat, and bronchitis
were the most frequent reasons reported for antibiotic use,
followed by a runny nose, nasal congestion, fever and
toothache.

Discussion

This is the first questionnaire survey to be conducted in
eastern, central and western China to provide baseline data
regarding the KAP towards the use of antibiotics among
Chinese general public.

Knowledge

The present study revealed insufficient general knowledge
about antibiotics, particularly the role of antibiotics. In a
survey of the general public in Malaysia, 67.2% incorrectly
thought that antibiotics were also used to treat viral
infections [32]. In China, 21.0% of parents believed that
antibiotics could be effective for viral infections and 34.0%
thought antibiotics were the same as anti-inflammatories
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Table 4 Respondents’ practice towards use of antibiotics (n = 1204)

Statements Always Often Sometimes  Seldom Never n
n (%) n (%) n (%) n (%) (%)
How often do you read the instruction in the package insert carefully before 462 (38.4) 389 (32.3) 212 (17.6) 106 (8.8) 35 (2.9)
taking antibiotics?
How often do you finish the full course of antibiotic treatment? 133 (11.0) 214 (17.8) 454 (37.7) 263 (21.8) 140 (11.6)
How often do you change the dosage during the course of antibiotic 30 (2.5) 167 (13.9) 392 (32.6) 209 (17.4) 406 (33.7)
treatment?
How often do you switch antibiotics during the course of treatment? 13 (1.1) 63 (5.2) 353 (29.3) 227 (18.9) 548 (45.5)
How often do you keep leftover antibiotics at home in case of future need? 134 (11.1) 269 (22.3) 323 (26.8) 208 (17.3) 270 (22.4)

[28]. In Kuwait, there was a lower standard of knowledge
regarding antimicrobials, as 46.2% of respondents incor-
rectly believed antibiotics are effective against viruses
[34]. Furthermore, the present study also found that less
than half of respondents knew that antibiotics should be
purchased with a doctor’s prescription, which may be an
important reason for self-medication.

Attitude

Our findings indicated that the prevalence of inappropriate
attitudes towards antimicrobials was high. Specifically,
14.1% of participants agreed that they would take antibi-
otics when they got a common cold, 31.0% would use
leftover antibiotics for respiratory tract infections and
43.4% would change the dosage by themselves during the
course of antibiotic treatment. These results were slightly
different compared with previous studies. A survey con-
ducted in western China showed that 35.1% of college
students had a positive attitude towards antibiotic use for
the common cold [25]. In Malaysia, a survey conducted in
2012 reported 14.7% of respondents believed that “I will
use leftover antibiotics for a respiratory illness (runny
nose/sore throat/flu)” and only 3.5% of patients would take
antibiotics according to the instructions on the label [30].
Most respiratory infections are self-limiting and caused by
viruses, and cannot be treated with antibiotics [13].

Self-medicating behaviour

Regarding self-medication with antibiotics, just under a
third (29.2%) of respondents classified themselves as
having self-medicated in the previous 6 months. This is
similar to data reported from previous studies in Kuwait,
Italy, Jordan and Bangladesh [34-37]. However, it is lower
than in other areas of China, the United Kingdom,
Malaysia and Mongolia [18-20, 25], and higher than in the
Algarve and Albania [38, 39]. The difference in prevalence
of self-medication with antibiotics in these studies could be

@ Springer

attributed to the use of different methods in the studies, as
well as different study areas, populations, sample sizes, the
period of investigation and awareness of antibiotics.

The present study also revealed that people were less
likely to adhere to the full course of antibiotics when self-
medicating. Inappropriate use and over-use of medicines
does not only waste resources, but also results in difficul-
ties for further treatment [40]. Furthermore, inappropriate
use and over-use of antibiotics is leading to increased
AMR.

Limitations

There are several limitations in this study. First, it was
conducted in parks, therefore only included the specific
group of people, and has excluded anyone who may be
unwilling or unable to go outdoors, which will inevitably
have introduced some selection bias to the sample. To
improve the sample’s representativeness, the present study
was conducted on both work and non-work days, and at
different times of the day; and if there were a crowd of
people, we only surveyed one person from them to avoid
the cluster effect. Second, similar to other self-adminis-
tered surveys, the results obtained are reliant on the hon-
esty, understanding and recall ability of the respondents.
Finally, this is a cross-sectional study representing one
point in time, and may not reflect any dynamic changes in
respondents’ awareness with regard to the use of
antibiotics.

Conclusion

The Chinese general public has serious misconceptions and
moderate attitude towards use of antibiotics. A considerable
proportion of respondents self-medicated with antibiotics in
the past 6 months, and the indiscriminate use of antibiotics
was prevalent. Legislation should be developed and
implemented to enforce regulations limiting over-the-



Int J Clin Pharm (2017) 39:927-934

933

counter purchase of antibiotics. Health education and inter-
ventions for the general public should be established to pro-
mote prudent use of antibiotics in the general population.
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