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ABSTRACT

Background: This study explored the knowledge of attitudes to
and perception of consumption of antibiotics, and understanding
of antibiotic resistance among students and general population across
South and East Asia region. Method: A systematic review was performed
through PubMed, Scopus, EBSCOhost (Medline) and EMBASE scientific
databases. Cross-sectional studies aimed to investigate the knowledge of,
attitude to and perception of antibiotic use as well as studies concerning
the demand of antibiotics, antibiotic resistance were evaluated. Other
inclusion criteria were: studies published in English prior to July 2016; survey
that examined one of the 7 topics proposed by Gualano et al. (2015) in their
systematic review on knowledge and attitudes about antibiotics. Results:
A total of 9 studies were selected for systematic review. A lack of knowl-
edge about antibiotics was identified. Approximately 50% of the sample
mistakenly believed that antibiotics could treat viral infections which are
commonly responsible for the common cold, sore throat and cough. The
majority (above 60%) of the sample were compliant with completing a
full course of antibiotics but unfortunately 40% of the sample still self-

INTRODUCTION

Antimicrobial resistance (AMR) has gathered attention by the health
authorities in South and East Asian region (SEAR) due to the aware-
ness on the emergency of multiple drug resistance microorganism. It is a
worrying trend that student and general public seek antibiotics common
conditions include cough with sputum, common cold, fever or symp-
toms related to upper respiratory tract infections which are commonly of
viral origin.! Previous studies have shown that demographic characteris-
tics influence antibiotic use and knowledge.? People with lower levels of
education, elderly and those with no exposure to education campaigns
are more likely to have poorer knowledge of antibiotic resistance and the
role of antibiotics and a poorer attitude towards antibiotic usage.

According to an American study, higher misconceptions of antibiotic
use is caused by lower socioeconomic status and lower educational status,
and changes according to demographic characteristics.’ In certain
developing countries in Asia, antibiotics can be readily purchased without
prescription from pharmacies, and drug stores.* Buying antibiotics without
prescription or demanding antibiotic from doctors are common. In
Nepal for example, there are four times more retail drug store than
government hospitals and healthcare centers. Common cultural beliefs
from developing countries include that antibiotics can effectively treat
most illnesses and that different conditions call for different type of
antibiotics.” To date there has been no systematic review done in SEAR
to understand the status of resistance, trends and consumption of anti-
microbial agents.® In order to tackle the growing problem of antibiotic
misuse, an in-depth insight into the public perception and knowledge

administered antibiotics without prescription. Conclusion: Knowledge of,
attitudes to and perceptions of antibiotic use are found to be inappropriate
among the student and general public in the South and East Asia region.
Although antibiotic resistance is a global issue, every country in the South
and East Asia region is encouraged to take their own initiative to curb
antibiotic resistance.
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in this regard is crucial. A thorough understanding of public percep-
tion would allow policy maker to design a targeted awareness campaign
to increase their knowledge. Thus, our aim for this study was to iden-
tify knowledge of the role of antibiotics, attitudes to and perception of
consumption of antibiotics, and understanding of antibiotic resistance
among students and general population across SEAR.

METHOD

Search strategy and screening process

Scientific literature from four databases were searched from their in-
ception up to 31st July 2016 relating to the student and general pub-
lic's knowledge of, attitude to and perception of antibiotic use in World
Health Organization's (WHO) SEAR. Databases used include PubMed,
Scopus, EMBASE and EBSCOhost. All articles limited to search terms
in titles, abstracts and journal articles were included. This included all
papers not written in English provided that an English abstract with
sufficient information was provided. After removal of duplicated articles,
titles and abstracts were screened by the first author. Then, all researchers
read the full text articles to screen for inclusion eligibility. All authors
discussed any discrepancies until mutual agreement was achieved.

Inclusion Criteria
Types of studies

Primary quantitative studies using structured questionnaire cross sectional
study design.

This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others
to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
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Countries

Using WHO classification of SEAR: Indonesia, Sri Lanka, Thailand,
Timor-Leste, Bangladesh, Bhutan, Republic of Korea, India, Maldives,
Myanmar, Nepal.

Participants

Studies of student and general public were included. Studies that only
defined the participant group as ‘primary/secondary/intermediate
school’ were excluded because this generally included adolescent below
18 years old.

Scope/aim of the studies

This review was limited to study addressing nine essential topics as
applied by Gualano et al. on their published systematic review and meta-
analysis on knowledge and attitudes about antibiotics:”

Have you self-administered antibiotics in the last 6 months?
Presence of antibiotics at home and source.

Can antibiotics treat bacterial infections?

Can antibiotics treat viral infections?

Are you aware that coughs and colds are caused by virus?

A

Are antibiotics useful for cold and flu and can they shorten the
duration of the illness?

Are you aware of antibiotic resistance?

© N

Do you stop taking antibiotics when you feel better?

How often do you take antibiotics?

RESULTS

Based on the 9 articles included (Figure 1), there are papers regarding
student and general public in India (n=4), Korea (n=2), Thailand (n=1),
Sri Lanka (n=1) and Indonesia (n=1). All studies included were done
using a cross-sectional based survey, some being prospective (n=5) and
the others retrospective (n=4). The retrospective studies were within
three to six months of illness recall. Most were done using self-admin-
istered questionnaires (n=6) while some involved phone or face-to-face
interviews using a validated questionnaire (n=3). Demographic charac-
teristics are as mentioned in Table 1. The studies included studies consist
of a range of 97 to 1177 respondents, above 18 years old and mostly fe-
male. Detailed data extraction is shown in Table 2.

Attitudes and perception towards antibiotic resistance

Focusing on India, a survey conducted at the Hospital for Children in
Vashi, Navi Mumbai reported that amongst parents, only 15.5% (n=135)
knew about antibiotic resistance, and more than a quarter (26.4%,
n=230) believed that excessive antibiotics usage would not have any
detrimental effects.® Moving on to health undergraduates, it is worth
mentioning that in a study among Bachelor of Pharmacy (BPharm) and
Doctor of Pharmacy (PharmD) students, few were aware of the super-
bugs concept (2.3% vs 28%, n=2 vs n=14). It is also worrying that only
19.5% (n=17) of BPharm students believed that empirical therapy could
promote resistance compared to 48% (n=24) of their PharmD coun-
terparts.” On the other hand, in a study among dental undergraduates,
64% (n=49) agreed that self-medication with antibiotics could promote
resistance.’® A study performed at a teaching dental hospital in North
India, the results showed 68.4% of the responded dental undergraduates
and 85.1% interns buy antibiotics directly from local pharmacies without
proper prescription based on previous experience with the same symp-
toms.'® Another survey conducted amongst medical students reported
that 90.7% (n=88) agreed that excessive and unjustified use of antibiotics
would lead to a global health security threat. However, this figure de-
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creases when the participants were asked if AMR is a prominent health
care threat in their hospital (68%, n=66), or country (88.65%, n=86).°

In a Korean study, 65% (n=760) of the public participating in the survey
had precise antibiotic resistance knowledge. However, only 33% (n=33)
knew that antibiotic resistance can spread between bacteria.? With
regards to the parenting community in Korea, 77.4% (n=393)
agreed that antibiotic resistance is  problematic. = More-
over, they were also convinced that irrational prescribing
and uptake of antibiotics in primary care is a contributing factor to anti-
biotic resistance (77.6%, n=394).¢ The study also reported 73% of physi-
cians stated that they feel the need to prescribe antibiotics because par-
ents expect them. However, only 2% of parents reported demanding for
antibiotics.®

In a survey of Thai students, 66% (n=470) respondents reportedly had
correct knowledge that uncontrolled and irrational use of antibiotics
could lead to drug resistance.! However, according to a survey in
Indonesia, 51% (n=283) of the public were familiar with antibiotics,
85% (n=240) of whom knew that an improper and injudicious use of
antibiotics would lead to antibiotic resistance in the near future. Unfor-
tunately, there were also 24% (n=134) who reckon that antibiotics will
not cause any adverse effect. A study in Sri Lanka reported that 59.8%
(n=147) of undergraduates had poor knowledge of antibiotic side effects
and were unaware of the issue of antibiotic resistance.”

Knowledge on use of antibiotics

A study in Korea showed that most respondents (76.5%, n=900) knew
that virus causes common colds and coughs. Nevertheless, the ma-
jority of them (70%, n=824) were not aware that common colds and
cough will not be cured by antibiotics. More than half (57.2%, n=673)
were unaware that some side effects of antibiotics include killing nor-
mal gut flora and flora."’ In a separate study in Korea, more than
70% (n=449) of the physicians and pharmacists knew the etiology
of common colds but majority of the respondents 60.2% (n=709) of
parents who believed the duration of the common cold in children
whereas 34.1% (n=401) think that the complications of colds are reduced
by antibiotics."?

In India, a study between BPharm and PharmD students discovered that
there was a considerable knowledge gap. There were significantly more
PharmD students (64%, n=32) than B Pharm students (24.1%, n=21)
that correctly identified indication of antibiotic use.”” In a separate
survey among medical students, 77.3% (n=75) knew that colds and flu
were not caused by bacteria although the remainder (22.7%, n=22) were
totally ignorant about this.”* Similar to dental undergraduates, there are
still some second year students and interns who agree that viral infection
should be treated with antibiotics (40.7% vs 24.3%, n=31 vs 18). This
study also mentioned that only 20.5% (n=8) of second year students and
23.6% (n=130) of interns had a good knowledge of antibiotics.”” In the
parenting community in India, most of the respondents were confused
regarding the indication of antibiotic use. 400 parents (45.9%) answered
that antibiotics can be used for any microorganism while only 244
parents (28%) knew that antibiotics are used against bacterial infection.'®
According to a study on the Indonesian population, most participants
(74%, n=474) believed that antibiotics might exert health protective or
even prophylaxis effect.”” This misconception stretches to a survey on
Sri Lankan undergraduates that mentioned that the common cold and
fever can be treated with antibiotics.'®

With regards to Thai high school students, the majority of them correctly
identified that antibiotics are helpful for bacterial pharyngitis (71.9%,
n=512). Many could also reason that colds are caused by viruses (88.2%)
and that they would cure by themselves (70.2%, n=351).
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Attitudes toward antibiotic use

Results show that self-medication with antibiotics is more prevalent
amongst students and adults than parents. For instance, 74.3% of dental
interns reported self-medication with antibiotics in the past six months."
In India, a survey on parents reported that 85.2% (n=743) would not use
leftover antibiotics from previous prescription for their child. These
parents were also highly compliant because 83% (n=724) responded
that their child completed the course of antibiotics as prescribed by the
doctor.' For medical students in India, most of the undergraduates
(74.2%, n=72) often tend to complete the full course of prescribed
treatment. A significant majority (92.8%, n=90) habitually consulted a
doctor before starting an antibiotic course.'* However, a study of pharmacy
students revealed that only 55 (63.6%) of BPharm students consulted a
physician before taking antibiotics."> Adoption of self-medication behavior
was attributed to easy availability of antibiotics as well as reflection of
previous successful antibiotic regiment. Based on a study among dental
undergraduates, 41% of both second year students (n=16) and interns
(n=23) reported self-medication with antibiotics due to similar past
experience. They also added that they mainly obtain antibiotics from
pharmacy stores (68.4% vs 85.1%, n=51 vs 65), followed by home medicine
cabinets (28.9% vs 12.1%, n= 21 vs 9).1°

Similarly, in a public study in Korea, 46.9% (n=542) respondents had
unconsumed antibiotics obtained from previous prescriptions and
77.6% (n=891) admitted that they stopped an antibiotic course when
they felt better. The main reason respondents practiced self-medication
with antibiotics was because they believed that antibiotics boosted their
immunity prompting faster recovery from colds (48.2%, n=561)." In
a parenting community in Korea, only 2.2% (n=11) parents urged for
a prescription for antibiotics. In addition, more than a quarter (31.5%,
n=160) thought that doctors prescribe too many antibiotics and 23.8%
(n=121) agree that some doctors prescribe antibiotics unnecessarily for
financial benefit."

From a survey of Thai students, it was found that only 10.1% (n=23) of
grade 12 students in large cities, 4.6% (n=6) grade 12 students in small
cities and 6.3% (n=21) high vocational students stated that antibiotics
should be taken for 10 days or more. Most incorrectly believed that
antibiotics should be taken for less than 4 days (34.7% vs 52.7% vs 60.2%,
n=79 vs 81 vs199).” Conversely, in a study on Sri Lankan undergradu-
ates, a higher proportion of students (46.3%, n=114) agreed that an anti-
biotic course should be taken for 3-4 days or 10 days while 18.3% (n=45)
incorrectly believed that antibiotics should be taken for less than 3 days.'

DISCUSSION

This systematic review aimed to compile different studies published about
SEAR that assessed the student and general public’s knowledge of the
role of antibiotics, attitude and perception towards consumption of
antibiotics and understanding of antibiotic resistance. According to the
WHO, there is currently no systematic up-to-date review that focuses on
SEAR.” The analysis conducted on the nine studies included revealed
interesting results. Approximately 50% of the sample mistakenly believed
that antibiotics could treat viral infections which are commonly respon-
sible for the common cold, sore throats and coughs. Although the majority
(above 60%) are compliant in completing a full course of antibiotics,
there are still approximately 40% of the sample that self-administered
antibiotics without prescription. Also, around 35% of the sample were
unaware that misuse of antibiotics could contribute to antibiotic resis-
tance, though 70% of the respondents agreed that taking antibiotics too
often results in harm. So the findings of this review highlighted the main
contributor in the misuse of antibiotics in SEAR is the lack of antibiotic
knowledge among SEAR’s student and general public.
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Figure 1: PRISMA Flow diagram.

Findings show that socio-demographics play an important role in anti-
biotics knowledge. A higher educational level is associated with better
knowledge of and attitudes about antibiotics in general.**"** This correla-
tion is likely to be held by the population that consists of more males,
younger people, and for those with a higher income level.' In the case
of Thai students, Grade 12 students in the city have higher knowledge
score than those in the rural areas because they recently learned about
antibiotic use in health education courses.” This pattern is similar to a
study of Sri Lankan undergraduates. Students of lower income families
have lower mean score of knowledge compared to those of moderate or
high income (above Indian Rupees 36500). Families of lower income are
associated with lower education level."®

Another study in the United States (US) presented a similar reflection in
this regard. The study reported that 80% of non-Hispanic whites strongly
agree about the prevalence of antibiotic resistance as compared to 49% of
Spanish-language Hispanics.”* The Hispanics are lower in term of edu-
cation and incomes thus more likely to be uninsured and poorer. This
pattern is also similar across European countries. For example the
compliance rate is higher across higher income countries (United Kingdom:
91%, France: 84%) than countries with lower income (Spain: 58%, Italy:
66%).%* It was found that education level, income level, residence area
and age are the main factors influencing understanding and knowledge
of antibiotic use.”****?¢*” Thus, the above findings suggest that more
antibiotic use educational exposure to the people in rural areas, geriatric
patients, and education and financially deprived groups are needed.'®

One of the main causes of antibiotic resistance is the failure to implement
basic infection control practices.?** For instance, important basic measures
like hand hygiene should be endorsed in national health campaigns.”
This calls for national education campaigns to improve the student and
general public’s antibiotic knowledge and understanding. For example,
the European Centre of Disease Prevention and Control has organized
European Antibiotic Awareness Day annually since 2008 to emphasize
the need for both GPs and European citizens to use antibiotics respon-
sibly. As a result, in the last 4 years (2008-2012) there has been a signifi-
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cant fall in community antibiotic prescriptions of cephalosporins (49%)
and quinolones (35%).>! However, a study on educational campaigns in
New Zealand showed that there was only a 12% reduction in patients
receiving antibiotics.** proving that the mentioned initiative may not
be an ideal way to disseminate antibiotic knowledge. To target groups
with lower educational levels, there is a need for higher impact tools for
continual reinforcement and repetition."! Concise, tailored slogans and
cues to action using television, newspapers, and the internet have proven
effective modalities for public education.'***% Antibiotic campaigns
conducted in Belgium, France and England using higher profile com-
municative tools such as television, repeated for several years, has led to
a significant reduction in community antibiotic consumption.* Relating
to SEAR, the Antimicrobial Resistance in Indonesia ‘Prevalence and
Prevention’ (AMRIN) study was set up to scrutinize antibiotic patterns
and use in Semarang and Surabaya. AMRIN was a two-phased study in
which firstly a survey was done to analyze the current antibiotic usage
pattern and then interventions were carried out tailored to the popula-
tion.” Thus, an intervention more suited to the population is carried out.

Perception of patient demand is considered to be an important factor
in over-prescribing. Prescribers believe that prescribing antibiotics will
satisfy patient’s expectations despite disobeying infection prevention and
control guidelines.’® However, several studies show a wide discrepancy,
stating that patient satisfaction is more influenced by a clear explana-
tion of the condition and rationale of their treatment.*** A study in the
United States reported that 95% of respondents were satisfied when their
prescriber explained an antibiotic was not needed even though the respon-
dents initially thought they needed antibiotics.”” In addition, physicians
may use antibiotic prescription to bring a difficult consultation to a con-
clusion due to a fee for a service.”! For example in Korea, physicians’
income increases proportionally to the amount of patients they attend
to. They may use financial incentives as a reason to reduce a patients
visit, thus spending less time on consultation and counseling.'” Therefore,
a standard treatment guideline with prescribing policies is needed to
serve as a benchmark to encourage rational prescribing. Such clinical
guidelines should be used as a basis of all education on prescribing.
Unfortunately, many developing countries lack government funding to
update and regulate specific guidelines, resulting in further antibiotic
resistance.*

Contrary to regulations, antibiotics are freely available in most countries
in SEAR even without prescription.?” The lack of implementation of reg-
ulations in developing countries encourages wider sales of antibiotics, so
anyone can obtain antibiotics over-the-counter from drug stores.'>'¢'84>
The practice of buying antibiotics directly from pharmacies is evidently
to save the time and higher cost from consulting doctors.'>'*!* However,
for example in India, many of the pharmacies are staffed by unqualified
personnel and with only one qualified pharmacist leading to errors in
dispensing. Pharmacists also admitted that selling antibiotics over-the-
counter is inevitable, as there is a huge patient demand and they would
not like to lose business to their competitors. Many of them viewed their
profession as a business because there are incentives for achieving sales
targets.* An ethnographic study found that there is a reciprocal relation-
ship between pharmacy owners, medicine wholesalers and pharmaceutical
industry when it comes to sales of antibiotics.*

Data from WHO reveals that common infections causing microorganism
strains are already resistant in SEAR. For example, the WHO has pub-
lished data stating that Escherichia coli is resistant to third-generation
cephalosporins (20-95%) and fluoroquinolones (32-64%).° Hence,
national policies are needed to achieve and maintain good medicine use.
A national policy consists of a framework that targets multiple layers of
the healthcare system in both the public and private sector to monitor
medicine use and coordinate implementation of interventions. Health
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authorities in these countries should start by scaling up previously
successful small-scale interventions carried out in SEAR. Then, more
interventions targeting the community, particularly with regard to informal
and private sectors and private pharmacies, should be implemented.*
This proposal is backed by the Third International Conference on
Improving Use of Medicines (2011), which states a suitable national
policy framework is essential to promote rational use of medicines.*
According to information from 2007, there are no medicine policies
in SEAR regarding antibiotic non-availability over-the-counter.*
Governments in SEAR should take action in building policies to restrict
the availability of antibiotics on sale. Although antibiotic resistance is
a global issue, all the countries in SEAR are encouraged to take their
own initiative to curb antibiotic resistance. Their focus should be on two
groups: the community; and healthcare providers. Firstly, initiatives in
the community should be strengthened by using educational campaigns
to improve antibiotic knowledge. Subsequently, physicians and pharma-
cists should be asked to provide further explanation regarding antibiotic
usage to create awareness of the importance of proper antibiotic
consumption.

LIMITATIONS

We were only able to retrieve data from 5 out of 11 countries in SEAR:
India, Korea, Indonesia, Sri Lanka and Thailand. We were unable to find
any data concerning Bangladesh, Bhutan, Maldives, Myanmar, Nepal
and Timor-Leste. Results from the obtained studies are mostly self-re-
ported which may introduce some bias in the behaviors of respondents.

CONCLUSION

In conclusion, knowledge of, attitudes to and perceptions of antibiotic
use are found to be inappropriate among the general public in SEAR.
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