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Abstract
Background: There is an increasing trend on practicing self-medication with antibiotics in both developed
and developing countries. Bacterial resistance caused by antibiotic use has become an important public
health concern. This study contributes to explore the effect of different demanders but the same supplier
on parental self-medication with antibiotics for children. It intends to analyze the difference in self-
medication with antibiotics of parents of different nationalities for children under the same health service
supplier in the context of Chinese policies, and compare their differences in knowledge, attitudes and
behaviors about antibiotics. Methods: A cross sectional study was designed to investigate all 310 parents
of different nationalities (Chinese, other Asian and Occidental) whose children were studying in an
International Department of an International School in Xi'an, Shaanxi, China on September 2018. Pearson
Chi-square test and Binary Logistic Regressions were used to analyze the data. Results: The results
showed the rate of parental self-medication with antibiotics for children was 13.85%, where parents of
three nationalities were respectively 20.10%, 5.00% and 2.67% ( P <0.001). Chinese parents were
respectively 8.221 ( P <0.01) and 6.086 ( P <0.05) times more likely to have self-medication with
antibiotics for children compared to Occidental parents in two regression models controlling different
confounders. Occidental parents had higher correct rate of knowledge, attitudes and behaviors about
antibiotics than Chinese parents and followed by other Asian parents in total ( P <0.001).
Conclusions: The study found that parents' nationality was an in�uencing factor on parental self-
medication with antibiotics for children that Chinese parents were easier to self-medicate for children
than Occidental parents. Occidental parents performed better than Chinese and other Asian parents in
knowledge, attitudes and behaviors about antibiotics. It is recommended for health administration not
only to strengthen the supervision and regulation to health service supplier, but also health education to
parents on knowledge, attitudes and behaviors about antibiotics. Key words: China; Self-medication with
antibiotics; Parents of different nationalities; Knowledge; Attitudes; Behaviors

Background
Antibiotics are commonly used as drugs to treat disease caused by bacterial infections. As an inevitable
main side effect of antibiotic use, bacterial resistance has become an important public health concern
that threatens the residents’ health[1]. Both appropriate and inappropriate antibiotic use can drive
antimicrobial resistance[2]. Irrational and excessive use of antibiotics, even abuse, not only increase
disease morbidity and mortality, reduce the e�ciency of disease treatment, increase the economic burden
of patients and society, but also make it easy to cause the emergence of drug-resistance bacteria or
multidrug-resistance bacteria, which does more enormous and serious harm to human health[3]. The
World Health Organization have reported that respiratory diseases, infectious diarrhea, measles, AIDS and
tuberculosis account for more than 85% of global deaths caused by infection, and whose causes are
almost 100% related to bacterial resistance[4]. As the World Health Organization pointed out that “a post-
antibiotic era—in which common infections and minor injuries can kill everything—far from being an
apocalyptic fantasy, is instead a very real possibility for the 21st century”[5].
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China is the world's largest producer and user of antibiotics, whose annual output of raw materials of
antibiotics are about 210,000 tons and the annual per capita consumption is about 138g, up to 10 times
higher than that in America[6]. In China, antibiotic abuse is serious and the growth rate of which is also
faster than other countries in the world[6]. Previous studies have shown that the irrational and excessive
use of antibiotics are caused by a combination of factors such as supply side and demand side. The
supply side factors mainly included improper supervision by the health sector[7], corruption in the health
sector[8, 9], pro�t-seeking behavior in doctor's prescription[10] and the lack of knowledge and attitudes
about antibiotics of doctors[11] and so on. The demand side reasons were the self-medication with
antibiotics caused by the lack of knowledge, attitudes and behaviors about antibiotics of the population-
tailored[12-14], mainly including teachers[15], students[16], parents of children and adolescents[17, 18] as
well as residents[19, 20] in hospital[21], community[22] and school in the same country or region.
However, what the existing studies have re�ected on antibiotic overuse is a combination in�uence on
health service supplier and the demander in the same country or region, instead of comparing the effect
of different demanders under the same health service supplier on antibiotic overuse. For a instance, both
Occident and China have antibiotic abuse problems, and China's per capita annual consumption is about
10 times than that in America[6]. However, what accounts for this difference is the result of the mixture
effect of both the health service supplier (China or America) and the demander (residents), it is
impossible to distinguish the demander factor’s contribution to this difference from combination effect of
supplier and demander by previous �ndings.

There is an increasing trend on practicing self-medication with antibiotics in both developed and
developing countries recently, which is regarded as the common phenomenon of irrational antibiotic use
and the cause of bacterial resistance[23, 24]. Self-medication can be de�ned as the use of drugs to treat
self-diagnosed disorders or symptoms, or the intermittent or continued use of a prescribed drug for
chronic or recurrent disease and symptoms. In practice, it also includes medication for family members,
especially the therapy for children or the old on one’s own [25]. This behavior is normally done by the
consumer rather than prescriber. Previous studies have presented that children and adolescents are the
most widely users on antibiotics[26], whose medicines are usually purchased by parents themselves[27],
naturally resulting in parental self-medication with antibiotics and making antibiotic abuse much more
common[28]. As far as the children and adolescents’ body functions are at the developmental stage, there
is no doubt that the irrational use of antibiotics indeed has a certain adverse impact on their growth,
development and metabolism.

Many studies have illuminated that the main reasons for parental self-medication with antibiotics for
their children were that they thought they have enough past experience to medicate children[29], ailment
with no need to see doctors[30], unclear knowledge of indications for antibiotics[31]. However, the
previous studies most only aimed at parental self-medication with antibiotics for their children in local
area or country with the same demanders under the same supplier, instead of thoroughly comparing the
difference of self-medication with antibiotics for children of parents of different nationalities in a country
or region, which represents the different demanders under the same supplier condition. Since the use of
antibiotics is determined by the combination factors of health service supplier and demander, and
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existing studies couldn’t be able to speci�cally separate the demander contribution from combined effect
on antibiotic use, which make it less conducive to put up with targeted policy recommendations from the
perspective of the demand side. This study is intended to explore the difference in self-medication with
antibiotics of parents of different nationalities for their children under the same health service supplier
with uni�ed health environment and health norms in the context of Chinese policies, and compare their
differences in knowledge, attitudes and behaviors about antibiotics, as well as analyze the effect of
parents’ nationality on parental self-medication with antibiotics for children. What’s more, this study has a
great practical signi�cance to formulate relevant health policies and reduce the overuse of antibiotics
from the perspective of the demand side.

Methods
Study design

Different from the previous study designed by analyzing self-medication with antibiotics of the same
demanders under the same supplier, this study aims to explore the difference in self-medication with
antibiotics of parents of different nationalities for their children under the same health service supplier
with uni�ed health environment, health norms and doctors’ behaviors on behalf of different demanders
and the same supplier, reveal the effect of parents’ nationality on parental self-medication with antibiotics
for their children under the control of health service supplier, as well as compare their differences in
knowledge, attitudes and behaviors about antibiotics.

 

Data resource and collection

A cross sectional study investigated all parents of different nationalities (Chinese, other Asian and
Occidental) whose children are studying in kindergartens, elementary schools, junior high schools and
high schools in an International Department of an International School in Xi'an, Shaanxi Province, China
on September 2018. The anonymous investigation was explained and completed between the
respondents and trained investigators face to face, and the questionnaires were collected on the spot in
order to ensure the quality of the survey. Of the 310 questionnaires that were distributed, 296 were
returned completely. The response rate was 95.48%.

 

Data instrument and management

The questionnaire consisted of two parts. The �rst part was the socio-demographic characteristics of the
respondents and whether there was parental self-medication with antibiotics. The second part was the
three blocks of knowledge, attitudes and behaviors about antibiotics. Table 1 showed the description of
questionnaire. 50 volunteers were pre-investigated in order to ensure the validity and length of the
questionnaire. (Insert Table 1 here)
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Statistical analysis

The data was entered into a database using the Epidata 3.1, and transferred to PASW statistical software
(IBM Corporation, Armonk, NY, USA, version 18.0) for all analysis. Descriptive analysis was used to
describe the socio-demographic characteristics and knowledge, attitudes and behaviors about antibiotics
of the respondents. Pearson Chi-square test was used to evaluate whether self-medication with
antibiotics of parents of different nationalities for children in the past six months had a difference, so did
knowledge, attitudes and behaviors about antibiotics. What’s more, two binary logistic regressions
models were used to analyze the effect of different nationalities on parental self-medication with
antibiotics, with the dependent variable of having self-medication with antibiotics or not. In terms of
Model 1, the confounders of socio-demographic characteristics of the respondents were controlled. The
confounders of both socio-demographic characteristics and knowledge, attitudes and behaviors about
antibiotics of the respondents were controlled in Model 2. P value was at the signi�cance level α= 0.05.

Results
General socio-demographic characteristics of the respondents

As shown in Table 1, out of all respondents, 121 were Chinese parents (40.88%), 100 were other Asian
parents (33.78%) and 75 were Occidental parents (25.34%). The proportion of female was respectively
84.30%, 73.00% and 37.33% among three nationalities, and the average mean age of the respondents
were 37.96, 40.76 and 39.44.

 

Self-medication with antibiotics of parents of different nationalities

We found that there were 13.85% of the respondents reported that they had self-medicated with
antibiotics for children in the past 6 months. Chinese parents’ rate of self-medication with antibiotics was
20.10%, while other Asian parents and Occidental parents were respectively 5.00% and 2.67% (P<0.001).
The rate of self-medication with antibiotics of Chinese parents was higher than that of other Asian
parents and Occidental parents.

 

Logistic regression analysis on parental self-medication with antibiotics

The result of Model 1 and Model2 of Logistic regression analysis examining the in�uencing factors of
parental self-medication with antibiotics is conducted and presented in Table 3, where the confounders of
socio-demographic characteristics of the responders and both socio-demographic characteristics and
knowledge, attitudes and behaviors about antibiotics of the responders were controlled respectively in
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two models . Nationality of parents was regarded as the explanatory variable, and whether having self-
medication with antibiotics for children in the past 6 months was the explained variable. We identi�ed
that parents’ nationality was the in�uencing factor of parental self-medication with antibiotics for their
children, Chinese parents were 8.221 times in Model 1 (P<0.01) and 6.086 times (P<0.05) in Model 2 more
likely to have self-medication with antibiotics compared to Occidental parents. In addition, the rate of self-
medication with antibiotics of parents aged 25-34 was 6.130 times than that of parents aged 40-55
(P<0.01), parents considering that antibiotics should be purchased by a prescription were 0.011 times
than those who didn’t think so about self-medication with antibiotics (P<0.01), and parents who asked for
a doctor to prescribe antibiotics were 15.288 times as much compared to those who didn’t have such
behavior (P<0.01). 

 

Knowledge, attitudes and behaviors about antibiotics of parents of different nationalities

We explored the difference in knowledge, attitudes and behaviors about antibiotics of parents of different
nationalities. Knowledge about antibiotics results are presented in Table 4. Totally, the correct knowledge
about antibiotics of parents of different nationalities was signi�cantly different (P<0.001). Items such as
“Antibiotics aren’t anti-in�ammatory drugs”, “Antibiotics can’t kill or inhibit the virus”, “Antibiotics are
purchased by a prescription”, “Repeatedly using an antibiotic is prone to have bacterial resistance”
showed that the correct rates of antibiotic knowledge of Occidental parents were higher than those of
Chinese parents and followed by other Asian parents (P<0.05). There was a best awareness in the item
“Repeatedly using an antibiotic is prone to have bacterial resistance” of parents from three nationalities
with 84.30%, 76.00%, and 90.67% respectively. 

We found that parents of three nationalities had a signi�cant difference in correct attitudes about
antibiotics in total (P<0.001) as Table 5 shows. Items such as “Disagree that antibiotics should be used
immediately when your child has Upper Respiratory Tract Infections”, “Disagree that expensive antibiotics
will work better with fewer side effects”, “Disagree that intravenous antibiotics (infusion) are better than
oral antibiotics”, “Disagree that parents can self-medicate with antibiotics for their children based on their
children’s condition when disease is mild” showed that Occidental parents’ correct rates of antibiotic
attitudes were higher than those of Chinese parents and followed by other Asian parents (P<0.05). 

In addition, a signi�cant difference in behaviors about antibiotics of parents of three nationalities was
identi�ed in Table 6 (P<0.001) with the result that less such behavior, the better performance. The
following items “Antibiotic is available at home to medicate children timely when they are sick”, “Will give
children multiple antibiotics at the same time when they are sick”, “Will use leftover antibiotics if children
have similar symptoms”, “Will change the dosage of antibiotics according to the course of disease of
children”, “Will change the type of antibiotics when you use antibiotics” presented that Occidental parents
had a better antibiotics behaviors than Chinese parents and followed by other Asian parents (P<0.001).
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Discussion
Unnecessary and irrational use of antibiotics is a major cause of bacterial resistance[32]. Children and
adolescents are the most widely users of antibiotics[28], whose medicines are mostly purchased by their
parents[29], which makes parental self-medication with antibiotics much more common and accelerates
the bacterial resistance. Parental self-medication with antibiotics for children exists in both developing
and developed countries, with high rate in southern and eastern Europe reported repeatedly[33], as well as
in Africa[28] and Asia[34]. Different from the previous studies analyzing self-medication with antibiotics
designed and compared by the same demanders under the same supplier, this study aims to analyze the
difference in self-medication with antibiotics of parents of different nationalities for their children under
the same health service supplier in China on behalf of different demanders and the same supplier, reveal
the effect of parents’ nationality on parental self-medication with antibiotics for their children under the
control of health service supplier, as well as compare their differences in knowledge, attitudes and
behaviors about antibiotics.

 

Self-medication with antibiotics of parents of different nationalities for children

Previous studies have reported that the rate of Chinese parental self-medication with antibiotics for
children was 18.0-59.4%[35], with 25.0% in urban and18.0% in rural, and 59.4%[14] in Hefei. Occidental
parents of which was 4.0-28.0%, such as 4.0% in urban area and 12.1% in suburban area in the US[36],
5.0% in the UK[37], 22.7% in the Greece[38], 28.0% in the southern of Spain[39]. As for other Asians, the
rate was 39.5-59%, like 39.5% in Jordan[40], 57% in Syria[34], 46% in United Arab Emirates[41], 43.9% in
Saudi Arabia[42], 40%-60% in Vietnam[43] and 59% in the western of Nepal[44]. In our study, 13.85%
parents self-medicated with antibiotics for children in the past 6 months, while 20.10% was Chinese,
5.00% was other Asians and 2.67% was Occidental parents. The reason that the self-medication with
antibiotics rates of other Asian and Occidental parents in our study are lower than the previous studies’
�ndings is probably that China has issued a “Restriction Order” that antibiotics should be purchased by
prescriptions[45] as early as 2004, and that all types of health institutions have been strictly required to
implement antibiotics classi�cation management and physician prescription authority management on
March 3, 2017, which restricts the antibiotics purchased without prescription in China to some extent and
decreases parental self-medication with antibiotics for their children in China effectively. Furthermore, we
found that the self-medication with antibiotics rate of Chinese parents was the highest (20.10%), and
Occidental parents lowest (2.67%). Although it is the same as the agreement that parental self-
medication with antibiotics rate in China was higher than that in Occident as the studies showed before,
our study is truly of great importance to reveal the essential difference of parents of different nationalities
by exploring the difference in self-medication with antibiotics of parents of different nationalities on
behalf of various demanders but under the same health service supplier, which means more than
previous studies isolated to analyze and compare the parental self-medication with antibiotics by the
same demanders (parents of the same nationality) under the same supplier (the same country or region).
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The results of our study re�ect that Chinese parents are still more likely to self-medicate with antibiotics
for their children than Occidental parents although they both are under the same background of health
service supplier. What accounts for this may because that residents' antibiotic education is still
insu�cient in China, far from reaching the level of Occident. The government should make efforts on
strengthening the publicity and education of residents' knowledge on antibiotic use and further control
the irrational use of antibiotics.

 

In�uencing factors of parental self-medication with antibiotics for children

We matched two logistic regression to analyze the effect of parents’ nationality on self-medicate with
antibiotics for their children by controlling the confounders. Model 1 controlled confounders of socio-
demographic characteristics of the responders and knowledge, attitudes and behaviors about antibiotics
of the responders were also adjusted in model 2. Both two models steadily indicated that the difference in
parents’ nationality did have an effect on parental self-medication with antibiotics, and that Chinese
parents were 8.221 and 6.086 times respectively more likely to have self-medication with antibiotics for
their children compared to Occidental parents. It may because of the worse knowledge and attitudes
about antibiotics of Chinese parents compared to Occident and their own different traditional concepts.
In Chinese society, the growth of children is paid much more attention by parents[27] even indulged.
Ailments can cause excessive sensitivity and tension in family, resulting in a common phenomenon that
“people at death’s door turn in desperation to any doctor”. Many studies have identi�ed that parents
usually misuse antibiotics when children suffer the Upper Respiratory Tract Infection for symptoms such
as fever, cold and cough[46-48], and overuse antibiotics for the reasons of parents’ unclear knowledge
about antibiotics, medication by past experience[24], thinking symptoms are not severe[49], having
leftover antibiotics at home[50] and so on. Compared to Occidental parents’ lighter sensitivity and
tension, Chinese parents are much easier to practice self-medication with antibiotics for their children. In
addition, we also found that parents aged 25-34 had a higher rate of self-medication with antibiotics than
parents aged 40-55, same as the related studies [34, 51]. Besides, parents considering that antibiotics
should be purchased by a prescription were less likely to self-medicate with antibiotics than those don’t
think so, and parents who asked for doctors to prescribe antibiotics were more prone to practice self-
medication with antibiotics. In order to reduce the rate of parental self-medication with antibiotics,
improve the knowledge and attitudes about antibiotics of the masses, and regulate antibiotic use to
reduce the bacterial resistance, it is necessary not only for the government to further strengthen the
management and supervision of antibiotic purchased by prescription, and improve the doctors’ rights of
antibiotic classi�cation and prescription, but also for the related departments in society to positively
popularized health education on knowledge involved in antibiotics.

 

Knowledge, attitudes and behaviors about antibiotics of parents of different nationalities
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Plenty of studies have indicated that controlling irrational use of antibiotics is mainly by the means of
regulating the rationality of antibiotics on doctors’ prescription and improving populations' correct
knowledge, attitudes and behaviors about antibiotics[52-54]. There are already many campaigns
successfully held at a national or regional level in many high-income countries to educate the public
appropriate use of antibiotics, including Australia, Canada, France, the UK, New Zealand and so on[55].
China has also issued a “Restriction Order” that antibiotics should be purchased by prescriptions,
restricting the behavior of antibiotics purchased without prescription in China and inappropriate antibiotic
use. The results showed that parents of different nationalities living in China had different performances
on knowledge, attitudes and behaviors about antibiotics. The overall accuracy of Occidental parents was
higher than that of Chinese, followed by other Asians. Respondents living in Xi'an under the same
supplier of health environment and norms yet presented differently on antibiotic use, which probably
shows that residents in Occident are better educated on knowledge and attitudes about antibiotics than
population in China area. Knowledge and attitudes are more effected by self-awareness and education
popularization in the original place of residence. In Occident, educational campaigns of the rational use
of antibiotics have been carried out earlier than China and other Asia countries and have already got
excellent achievements[55], therefore Occidental parents' knowledge and attitudes about antibiotics are
superior to Chinese parents and other Asians too. In the context of a consistent health service supply
environment, people's behaviors are mainly determined by knowledge and attitudes[56], so it is
reasonable that Occidental parents performs better on using antibiotics than China due to Occidental
parents’ higher knowledge and attitudes about antibiotics. Health education on antibiotic-related
knowledge is particularly important. Publicity and education on such related �elds for residents should be
paid much attention by Chinese government. Besides, the residents’ awareness of accepting education
needs to be improved. With time going by, it is likely to constantly drive residents to use antibiotics
appropriately and further decrease the speed of bacterial resistance by the means of reducing parental
self-medication with antibiotics for their children initiatively.

Item “Repeatedly using an antibiotic is prone to have bacterial resistance” was the best acknowledge of
antibiotic knowledge among three nationalities of parents, with 84.30% of Chinese parents, 76.00% of
other Asians and 90.67% of Occidental parents, showing that Occidental parents had a better
performance than Chinese parents, followed by other Asian parents. The results are higher than some
studies in other regions [21, 57]. It may related to the fact that a series of educational activities on the
rational use of antibiotics has been carried out in China since 2010[58], which makes residents living in
China have such a better understanding of bacterial resistance. Although the education has achieved
certain achievements, bacterial resistance knowledge of Chinese parents is still weaker than Occidental
due to the late implementation time in China, let alone other Asia countries.

In item “Agree that antibiotics should be used immediately when your child has Upper Respiratory Tract
Infections”, we found that 30.58% Chinese parents, 25.33% Occidental parents had such thought and
Occidental parents performed better but both still not good enough. There are already many studies
presented that Upper Respiratory Tract Infections in children are mainly caused by viral infections instead
of bacteria [59, 60]. Antibiotics are targeted at infections caused by bacteria, but has little effect on killing
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virus. Nowadays, parents have such great expectations for the antibiotics that ignoring the fact that
ailment of their children may not be microbial in origin, or it may not be bacterial in nature even if its
cause is microbial. Parents should be aware of antibiotic indications and educated more on knowledge
related to antibiotics, especially for Chinese parents and other Asians.

There are several limitations of this study that need to be further addressed in future studies. The study is
retrospective, so recall bias on whether there was parental self-medication with antibiotics for children in
the past 6 months in the survey is possible. Besides, the targeted people of this study is limited in an
International Department of an International School in Xi'an, Shaanxi Province due to time, manpower
and other conditions, resulting the relatively small sample size. However, considering the concentration
on parents of different nationalities in school, the results of our �ndings can basically re�ect the fact the
difference in self-medication with antibiotics for children, as well as knowledge, attitudes and behaviors
about antibiotics of parents of different nationalities.

Conclusions
The study found that parents’ nationality was an in�uencing factor on parental self-medication with
antibiotics for children that Chinese parents were more likely to self-medicate for their children than
Occidental parents. What’s more, Occidental parents performed better than Chinese and other Asian
parents in knowledge, attitudes and behaviors about antibiotics. It is recommended for health
administration not only to strengthen the supervision and regulation to health service supplier, but also
health education to parents on knowledge, attitudes and behaviors about antibiotics by means of
brochures, poster, lectures and pushing related knowledge message through Internet.
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Table 1 Questionnaire description
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Part Block Item Correct
answer

First Socio-demographic
characteristics of
the respondents

Age, Gender, Nationality, Education level,
Occupation, Having health workers at home or
not, Income

/

  Parental self-
medication with
antibiotics

Did you self-medicate with antibiotics for
children in the past 6 months

/

Second Antibiotic
knowledge

1. Antibiotics are anti-inflammatory drugs Wrong

 
    2. Antibiotics can kill or inhibit the virus Wrong

 
    3. Antibiotics are purchased by a prescription Right
    4. Most of the Upper Respiratory Tract

Infections are viral infection
Right

    5. Repeatedly using an antibiotic is prone to
have bacterial resistance

Right

    6. Deficiency use of antibiotics leads to bacterial
resistance

Right

  Antibiotic attitudes 1. Agree that antibiotics should be used
immediately when your child has Upper
Respiratory Tract Infections

No

    2. Agree that expensive antibiotics work better
with fewer side effects

No

    3. Agree that broad-spectrum antibiotics are
better than narrow-spectrum antibiotics

No

    4. Agree that intravenous antibiotics (infusion)
are better than oral antibiotics

No

    5. Agree that parents can self-medicate with
antibiotics for their children based on children’s
condition when disease is mild

No

  Antibiotic behaviors 1. Antibiotic is available at home to medicate
children timely when they are sick

No

    2. Will give children multiple antibiotics at the
same time when they are sick

No

    3. Will use leftover antibiotics if children have
similar symptoms

No

    4. Will ask for a doctor to prescribe antibiotics
if the doctor does not prescribe an antibiotic

No

    5. Will change the dosage of antibiotics
according to the course of disease of children

No

    6. Will change the type of antibiotics when you
use antibiotics

No

Table 2 Sample description
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Variable Chinese

(N=121)

  Other Asians

 (N=100)

  Occidental

 (N=75)
n %   n %   n %

Gender                
Male 19 15.70   27 27.00   47 62.67
Female 102 84.30   73 73.00   28 37.33
Age                
Mean (sd) 37.96 (5.447)   40.76 (3.610)   39.44 (4.630)
25-34 48 39.67   6 6.00   18 24.00
35-39 34 28.10   45 45.00   27 36.00
40-55 39 32.23   49 49.00   30 40.00
Education level                
Postgraduate and above 44 36.36   19 19.00   45 60.00
Undergraduate 55 45.45   53 53.00   26 34.67
Junior college and below 22 18.19   28 28.00   4 5.33
Occupation                
Staff 12 9.92   18 18.00   4 5.33
Official cadre 3 2.48   9 9.00   8 10.67
Doctor 3 2.48   4 4.00   4 5.33
Teacher 25 20.66   6 6.00   30 40.00
Business manger 35 28.93   23 23.00   25 33.33
Self-employed 18 14.88   1 1.00   0 0.00
Others 25 20.65   39 39.00   4 5.34
Having health workers at home or not                
Yes 25 20.67   14 14.00   20 26.67
No 96 79.33   86 86.00   55 73.33
Income                
Up to 0.5 million 62 51.24   37 37.00   67 89.33
0.5-10 million 30 24.79   46 46.00   5 6.67
Above 10 million 29 23.97   17 17.00   3 4.00

Table 3 Influencing factors of parental self-medication with antibiotics
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Variable Model 1   Model 2
OR S.E 95%CI   OR S.E 95%CI

Lower Upper   Lower Upper
Nationality                  
Chinese 8.221** 0.821 1.646 41.054   6.086* 0.915 1.012 36.594
Other Asians 0.845 0.998 0.119 5.977   0.453 1.255 0.039 5.310
Occidental Ref         Ref      
Gender                  
Male 1.005 0.575 0.326 3.105   0.737 0.815 0.149 3.645
Female Ref         Ref      
Age                  
25-34 2.601 0.

527
0.925 7.312   6.130** 0.659 1.685 22.302

35-39 0.783 0.530 0.277 2.214   0.722 0.613 0.217 2.397
40-55 Ref         Ref      
Education level                  
Postgraduate and
above

0.433 0.625 0.127 1.472   1.434 0.854 0.269 7.646

Undergraduate 0.633 0.560 0.211 1.896   0.859 0.690 0.222 3.323
Junior college and
below

Ref         Ref      

Occupation                  
Staff 0.376 0.852 0.071 1.998   0.562 1.011 0.078 4.075
Official cadre 0.385 1.202 0.036 4.054   0.060 1.771 0.002 1.945
Doctor 1.330 0.981 0.194 9.108   4.909 1.339 0.356 67.745
Teacher 1.446 0.644 0.409 5.109   4.610 0.876 0.828 25.680
Business manger 0.382 0.655 0.106 1.378   0.315 0.817 0.064 1.563
Self-employed 0.843 0.713 0.208 3.411   1.234 0.826 0.201 7.568
Others Ref         Ref      
Income                  
Up to 0.5 million 0.619 0.648 0.174 2.204   0.315 0.831 0.062 1.606
0.5-10 million 3.588 0.633 1.037 12.417   3.292 0.756 0.748 14.483
Above 10 million Ref         Ref      
Antibiotics are
purchased by a
prescription

                 

Right           0.011** 1.327 0.001 0.144
Wrong           Ref      
Agree that
antibiotics should
be used
immediately when
your child has
Upper Respiratory
Tract Infections

                 

Yes           1.104 0.550 0.376 3.242
No           Ref      
Agree that parents
can self-medicate
with antibiotics for
their children
based on their
children’s condition
when disease is
mild

                 

Yes           1.788 0.547 0.612 5.219
No           Ref      
Antibiotic is
available at home
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to medicate
children timely
when they are sick
Yes           0.671 0.854 0.126 3.581
No           Ref      
Will use leftover
antibiotics if your
children have
similar symptoms

                 

Yes           3.202 0.618 0.953 10.754
No           Ref      
Will ask for a
doctor to prescribe
antibiotics if the
doctor does not
prescribe an
antibiotic

                 

Yes           15.288** 0.876 2.746 85.111
No           Ref      

*P≤0.05, **P≤0.01

Table 4 Correct knowledge about antibiotics of parents of different nationalities

Item Chinese N=121   Other Asians
N=100

  Occidental N=75 c2 P
value

n %   n %   n %
Antibiotics aren’t
anti-inflammatory
drugs

55 45.45   26 26.00   45 60.00 20.963 <0.001

Antibiotics can’t kill
or inhibit the virus

58 47.93   15 15.00   39 52.00 33.814 <0.001

Antibiotics are
purchased by a
prescription

97 80.17   64 64.00   67 89.33 16.683 <0.001

Most of the Upper
Respiratory Tract
Infections are viral
infection

67 55.37   49 49.00   38 50.67 0.965 0.617

Repeatedly using an
antibiotic is prone
to have bacterial
resistance

102 84.30   76 76.00   68 90.67 6.773 0.034

Deficiency use of
antibiotics leads to
bacterial resistance

64 52.89   70 70.00   48 64.00 7.035 0.030

Total 443 61.02   300 50.00   305 67.78 36.650 <0.001

Table 5 Correct attitudes about antibiotics of parents of different nationalities
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Item Chinese N=121   Other Asians
N=100

  Occidental N=75 c2 P
value

n %   n %   n %
Disagree that
antibiotics should be
used immediately when
your child has Upper
Respiratory Tract
Infections

84 69.42   40 40.00   56 74.67 27.980 <0.001

Disagree that
expensive antibiotics
will work better with
fewer side effects

84 69.42   42 42.00   63 84.00 35.505 <0.001

Disagree that broad-
spectrum antibiotics
are better than
narrow-spectrum
antibiotics

70 57.85   48 48.00   46 61.33 3.579 0.167

Disagree that
intravenous antibiotics
(infusion) are better
than oral antibiotics

74 61.16   50 50.00   54 72.00 8.742 0.013

Disagree that parents
can self-medicate with
antibiotics for their
children based on their
children’s condition
when disease is mild

80 66.12   47 47.00   71 94.67 44.025 <0.001

Total 392 64.79   227 45.40   290 77.33 97.133 <0.001

Table 6 Behaviors about antibiotics of parents of different nationalities
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Items Chinese N=121   Other Asians
N=100

  Occidental N=75 c2 P
value

n %   n %   n %
Antibiotic is
available at
home to
medicate
children timely
when they are
sick

85 70.25   73 73.00   25 33.33 34.724 <0.001

Will give
children
multiple
antibiotics at
the same time
when they are
sick

24 19.83   40 40.00   7 9.33 24.040 <0.001

Will use leftover

antibiotics if

children have

similar
symptoms

71 58.68   71 71.00   18 24.00 39.881 <0.001

Will ask for a
doctor to
prescribe
antibiotics if the
doctor does not
prescribe an
antibiotic

23 19.01   73 73.00   29 38.67 65.945 <0.001

Will change the
dosage of
antibiotics
according to
the course of
disease of
children

39 32.23   71 71.00   0 0.00 94.647 <0.001

Will change the
type of
antibiotics
when you use
antibiotics

45 37.19   68 68.00   7 9.33 62.145 <0.001

Total 287 39.53   396 66.00   86 19.11 237.375 <0.001


