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ABSTRACT

Lack of knowledge regarding antibiotics use has been widely
identified as a main reason for inappropriate antibiotics use which
leads to antibiotic resistance phenomenon. This study aimed to evaluate
the effects of pharmacist-initiated educational intervention on pro-
moting appropriate use of antibiotics and reducing self-medication
with antibiotics. A pre and post intervention study using two validated
self-administered questionnaires was performed in Yogyakarta pro-
vince. A-two hour session of course and case discussion was delivered
as method of intervention. Pharmacy customers attended Gema Cermat
program were invited conveniently to complete both of pre- and post-
educational questionnaires. Descriptive presentation was conducted
to show scores on questions. Knowledge scores were categorized as
poor, adequate and high. Of 268 respondents, 34.22% respondents
had poor level of knowledge before receiving educational intervention,
but this number decreased into 12.21% after post-interventional
phase. Another 28.23% respondents had adequate level of knowledge
before and then elevated into 38.28% after receiving education about
appropriate use of antibiotics. Pre-education, 37.43% participants
had a high level of knowledge about antibiotics use and resistance,
whereas after education the number became slightly higher (49.25%).
A vast majority of respondents (75.24%) became more aware about
appropriate antibiotics practice after receiving educational inter-
vention. Overall, didactic educational intervention imposed higher
knowledge and better practice regarding antibiotics use (p < 0.05).
This study showed that using didactical education intervention towards
antibiotics use and resistance can be an initial strategy that led to
substantial improvement of appropriate antibiotics use. Further
systemic interventions to educate people should be performed and
evaluated in order to promote the appropriate use of antibiotics.

1. INTRODUCTION

Aworldwide threat called antibiotic resistance is now alarming
to take us back to a pre-antibiotic era as a big consequence of
inappropriate use of antibiotics®. Antibiotic resistance is estimated
to be a primary cause of 10 million deaths in 2050 according to the
World Health Organization data?. Misuse and overuse of antibiotics
had been acknowledged as a factor that accelerates the acquisition
of resistance despite the fact that antibiotic resistance is actually a
natural phenomenon®#. Many factors including lack of knowledge
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and concern, underestimation of antibiotic
resistance, patients’ expectations for antibiotics
followed by the pressure on physicians about
these expectations, had been identified as
complex factors which highly influence antibiotic
resistance phenomenon®”’.

In order to minimize antibiotic resistance
phenomenon, the first thing to do is aimed to mini-
mize inappropriate use of antibiotics. Evidence
suggests that antibiotic stewardship programs
(ASP) can decrease overuse of antibiotics, curtail
antibiotic-associated events, reduce antibiotic re-
sistance, and improve patient outcomes®®. One
of ASP came in form of antibiotics awareness
campaign to promote the optimal use of
antibiotics. Several studies suggest that public
campaign through written material and mass
media strengthen by healthcare professionals’ role
in educating patient could be more effective in
promoting appropriate use of antibiotics®*!,

Antibiotic resistance in Indonesia is
estimated to be high despite the limited data on
antibiotic-related study'2. This phenomenon was
supported by publics’ behavior in self-medication
with antibiotics. In eastern of Indonesia, proba-
bility of self-medication with antibiotics tend to
be done by people with lower knowledge on anti-
biotics®. In Yogyakarta city, inappropriate use of
antibiotics was also found as a result of publics’
limited knowledge and attention in antibiotics
indication which actually cannot be used to treat
viral infections and prevent other diseases!*. Our
latest work reported that over 50% of the study
population had a low level of awareness towards
antibiotics use and resistance, and do not really
consider antibiotic resistance as one of biggest
problems the world faces®™. These portraits show that
interventions such as public campaign or any other
form of education are needed to change publics’
incorrect behavior related to antibiotics use.

Only few research data about the impact
of educational intervention on increasing publics’
knowledge and practice regarding antibiotics
in Indonesia. Therefore, it is very important to
evaluate whether educational intervention can
be an effecttive strategy implemented in this
country to promote appropriate antibiotics use.
In our first study, the role of pharmacists as the
source of information about antibiotics use and
resistance was mentioned by 58% of the respon-
dents and that result demonstrated the critical
role of pharmacists in raising public awareness
through several types of intervention?®. Hence,
the present study aims to assess the effects of
pharmacist-initiated educational intervention
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on promoting appropriate antibiotics use and
minimize self-medication with antibiotics.

2. MATERIALS AND METHODS

A quasi-experimental study design was
used. A structured pre- and post-educational
intervention delivered by pharmacists was
conducted in May 2019. Adults residents living
in Yogyakarta were invited to join the course
held by Gema Cermat Pharmacists team. Sample
respondent were conveniently selected based on
willingness to participate in this study. Courses
were consisted of two-hour didactic method and
case presentation. A validated questionnaires
was used to assess publics’ knowledge and practice
towards antibiotics use. The self-administered
questionnaires were developed by reviewing
several previous relevant published studies.
Methods and content of education were face
validated by practicing pharmacists considered
as experts in social pharmacy. Content validity
index was used to assess relevancy of items with
construct of module. A pilot study on was
carried out on 10 non-sample respondents live in
Yogyakarta province.

The pre- and post- educational question-
naire consisted of 2 parts assessed participants’
knowledge on antibiotics use and resistance and
also practice of antibiotic usage. The first set of
guestionnaires concerned respondents’ knowledge
of antibiotics on the basis of indication, access,
administration, and resistance to antibiotics.
Participants were asked if each of eleven state-
ments about antibiotics were ‘true’ or ‘false’. The
statements were as follows: (1) Antibiotics work
on most cold and cough; (2) Antibiotics can treat
a sore throat; (3) Antibiotics can kill bacteria; (4)
Antibiotics can be used to treat viral infections;
(5) Antibiotics can be purchased without
prescription; (6) Leftover antibiotics are good to
keep at home in case of future need; (7) If you feel
better you can stop taking antibiotics; (8) Taking
less antibiotic than prescribed is healthier than
taking the full course; (9) Overuse of antibiotics
can cause antibiotic resistance; (10) Antibiotic
resistance occurs when the body becomes
resistant to antibiotics; (11) Antibiotic resistance
is only a problem for people who take antibiotics
regularly. The second set of questions asked the
respondents about their practice of antibiotics
usage to determine their appropriate practice in
antibiotics use. Respondents were asked whether
they agree or disagree about four statements
regarding their practice towards antibiotics as
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follows: (1) | am taking antibiotics only for
infection; (2) | got antibiotics from prescription;
(3) I am taking full dose of antibiotics prescribed;
(4) I have become more cautious about antibiotics
use. Pretest was conducted an hour before inter-
vention, while posttest was assigned to the same
participants at two weeks after intervention. These
timeframe was chosen to avoid recall bias of res-
pondent. Two weeks is considered ideal time gap
for intervention study to assess the effectiveness.
This study protocol was approved by Medical and
Health Research Ethics Committee, Universitas
Gadjah Mada, Yogyakarta.

Descriptive analysis was performed to
describe the data in the form of frequency table.
Correct responses in each statement were used to
calculate respondents’ knowledge and practice.
The results of this study were presented in a form
of charts and table to describe the effect of inter-
vention on participants’ knowledge and practice
improvement. The difference between pre-post
intervention was assessed by Wilcoxon rank test.

3. RESULTS

A total of 268 participants completed
the pre- and post-intervention questionnaires.

Table 1. Profile of knowledge before and after intervention.
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The socio-demographic characteristics of
respondents are indicated a high percentage of
female participants (65%), aged 2545 years (72%),
live in urban areas (67.2%), passed a bachelor
degree (64%), and monthly income not more
than 2 million IDR (51%). Majority of respon-
dents admitted that their source of antibiotics
information was derived from pharmacists (68%).
More than half (56%) of the participants had
taken antibiotics in previous three months.

Knowledge scores was examined through
the correct responses in the first area of survey.
The correct responses by participants for each
statement in the pre- and post-intervention
questionnaires are presented in Table 1.

The level of knowledge on antibiotics use
and resistance before and after education was
assessed in each domain of questions including
indication of antibiotics, access of antibiotics
administration of antibiotics and also antibiotic
resistance. Pre-educational intervention, only
24.36% of respondents correctly identified that
antibiotics do not work on most cold & cough.
Fortunately, after receiving some didactic edu-
cational intervention the number of respondents
who became correctly answered this question
increased highly into 73.88%. The same thing

Knowledge on antibiotic use and resistance (N=268)

Pre-intervention  Post-intervention

N (%) N (%)
Indication of antibiotics
Antibiotics work on most cold & cough 65 (24.36) 198 (73.88)
Antibiotics can treat a sore throat 87 (32.57) 156 (58.21)
Antibiotics can kill bacteria 160 (59.70) 241 (90.14)
Antibiotics can be used to treat viral infections 58 (21.55) 177 (66.04)
Access to antibiotics
Antibiotics can be purchased without prescription 206 (76.88) 265 (98.88)
Leftover antibiotics are good to keep at home in case of future need 116 (43.24) 154 (57.46)
Administration of antibiotics
If you feel better you can stop taking antibiotics 145 (54.10) 255 (95.15)
Taking less antibiotic than prescribed is healthier than taking the full course 89 (33.00) 145 (54.10)
prescribed
Antibiotic resistance
Overuse of antibiotics can cause antibiotic resistance 123 (44.78) 178 (66.42)
Antibiotic resistance occurs when the body becomes resistant to antibiotics 62 (23.10) 134 (50.00)
Antibiotic resistance is only a problem for people who take antibiotics 52 (19.33) 132 (49.25)

regularly

goes to the second question where only 32.57%
of respondents in the pre-interventional phase
agreed that antibiotics cannot treat a sore throat.
Whereas, after education the number was also
increasing into 58.21% respondents. Almost all of
respondents (90.14%) finally became aware that
antibiotics is intended to kill bacteria after

accepting didactical education about appropriate
antibiotics use. More than half of respondents
(66.04%) also finally knew that antibiotics cannot
be used to treat viral infections as a result of the
education afterwards.

A vast majority of respondents had mis-
conception about antibiotics access where 76.88%
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of them incorrectly believed that antibiotics can be
purchased without prescription. It is fortunate that
didactic educational intervention from pharma-
cists given to respondents had succesfully made
98.88% of them understood that purchasing
antibiotics with prescription is a mandatory
thing to do. Post-intervention, the number of
respondents who eventually aware that leftover
antibiotics are not good to keep at home even
because of future need became slightly higher
(57.46%) than the pre-interventional phase
(43.24%). Educational intervention also made a big
impact in respondents understanding towards
the appropriate use of antibiotics since 95.15%
of them became conscious that they should not
stop taking antibiotics although they feel better
before the actual duration of therapy is over.

There was also a slight improvement
showed after intervention in participants’
knowledge where 54.10% respondents had become
understood that they should taking the full course
prescribed antibiotics for a better outcome
rather than taking less antibiotics prescribed.
After intervention, a number of respondents
who were aware that overuse of antibiotics
can cause antibiotic resistance became larger
(66.42%) than before education 44.78%. Half
of respondents (50%) correctly identified that
antibiotic resistance does not occur when the
body becomes resistant to antibiotics after
receiving education. There were only a few
respondents in pre-interventional phase (19.33%)
who knew that antibiotic resistance is not
only a problem for people who take antibiotics
regularly. This number was increasing after
intervention into 49.25% of respondents.

The next part of survey in this study was

Table 2. Profile of antibiotic practice.
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targeted to assess respondents’ profile of antibiotic
practice before and after didactic educational
intervention was given. Of the respondents,
34.76% had a good practice even before receiving
the intervention showed by their confession in
taking antibiotics only for infection, meanwhile
after intervention more than half of respondents
(76.49%) became aware with this issue. A
large number of respondents (78.09%) already
implemented appropriate practice of antibiotics
by gotten antibiotics from prescription and
fortunately after intervention this number was
increasing into 91.42%. A magnificent result was
also found in this study after intervention where
almost all of respondents (98.51%) became fully
aware that taking full dose of antibiotics prescribed
was also a form of appropriate antibiotics use.
Respondents also showed a better understanding
by declared that they had become more cautious
about antibiotics use after accepting didactic
educational intervention (92.61%). Overall,
Pharmacist-initiated intervention on educating
respondents has made most of them more
knowledgeable so hopefully they can correct their
practice in antibiotics usage (Table 2)

Generally, the results of this study showed
a good improvement in respondents’ knowledge
and practice regarding antibiotics usage as a
result of implemented-educational intervention.
For each domain, the number of respondents
switched to a better knowledge were refined
(Table 3). The highest improvement was found
in the domain of antibiotic practice which made
92.26% of respondents perceived a better cogni-
zance about appropriate practice of antibiotics.
In contrary, the domain of antibiotic resistance
gained only 55.22% improved-respondents after

Pre-intervention

Post-intervention

Practice of antibiotics usage

N (%) N (%)
I am taking antibiotics only for infection 93 (34.76) 205 (76.49)
I got antibiotics from prescription 211 (78.09) 245 (91.42)
I am taking full dose of antibiotics prescribed 186 (69.32) 264 (98.51)
I have become more cautious about antibiotics use 86 (32.19) 255 (92.61)
Table 3. Domain of knowledge and practice before and after intervention.
Variable Pre-intervention Post-intervention p-value
N (%) N (%)

Knowledge <0.001*
Indication 113 (41.75) 173 (64.46)
Access to antibiotics 161 (60.00) 154 (78.17)
Administration 117 (43.55) 145 (74.63)
Antibiotic resistance 79 (29.00) 148 (55.22)
Practice 144 (53.55) 247 (92.26) <0.001*

*significant at p<0.05 (Wilcoxon rank test)
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intervention which was the lowest among all
domains of the questionnaire.

The level of knowledge about antibiotics
use were classified as poor, adequate, and high
measured in both pre and post-educational
intervention. Practice of antibiotics usage was
also assessed before and after intervention. The
comparison of the results from each group in 2
different phases was presented in Figure 1.

Increased number of more knowledgeable
respondents were showed in each group after
accepting intervention. It is good to know that
respondents with high knowledge of antibiotics
use and resistance was already the biggest number
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compared with another poor and adequate groups
even before intervention (37.43%).

This number was increasing into 49.25%
after intervention followed by another group
which also got better in adequate group (38.28%).
The intervention also likely to reduce the
number of respondents in poor knowledge group
(12.21%) and switched them to a better level of
knowledge. Another good thing reported in this
study was a result which showed more than half
of respondents (55%) already done appropriate
antibiotics practice before intervention, added
by other respondents in post-interventional phase
which made atotal of 75.24% respondents had

Comparison of Pre- and Post-intervention results
80 75.24
70
60 55
49.25
50
38.28 37.43
40 34.22
20 28.23
20
12.21
0
Poor Adequate High Practice
M Pre-intervention  m Post-intervention

Figure 1. Comparison of Pre- and Post-intervention results

done appropriate practice of antibiotics usage.
4. DISCUSSION

This study emphasized the effect of
didactic educational intervention about appro-
priate antibiotics use and showed that this kind
of strategy can be very useful and effective to
improve public knowledge and practice towards
antibiotics use. The results of this study were in
line with previous surveys worldwide that phar-
macist-initiated intervention notably influenced
public knowledge of appropriate antibiotics use
and antibiotic resistance phenomenon’°. The
intervention applied in this study was able to shift
respondents’ misconception about indication of
antibiotics. Before intervention, only 21.55%

respondents knew that antibiotics do not work on
viral infection and then after intervention this
number was increasing quite high into half of
respondents (50%). This result was supported by
a study conducted in Portugal which showed that
educational intervention significantly affects
participants’ knowledge of the correct use of
antibiotics for bacterial diseases rather than viral
diseases?.

Pre-intervention, more than half of
respondents (76.88%) successfully identified the
appropriate access to antibiotics manifested by
their correct response that antibiotics cannot be
purchased without prescription. An impressive
enhancement was found in this study where
almost of all respondents (98.88%) finally realized
that purchasing antibiotics should escorted by a
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a valid prescription. These findings showed the
importance of educating antibiotics access
regulation especially in Indonesia written in
Ministry of Health Law no 8 year 2015 about
the action plans on antimicrobial resistance.
Prescription requirement policy can be a very
useful model for a country in South East Asia
like Indonesia as suggested by a systematic
review about government policy intervention
worldwide in order to improve publics’
knowledge and practice regarding appropriate
antibiotics use?.

The findings also showed that 54.1%
respondents before intervention already
understood that they cannot stop taking
antibiotics although they feel better. In
the post-interventional phase, this number
elevated highly into 95.15%. Another good
result regarding respondents’ knowledge on
antibiotics administration was showed by a
slight improvement as a result of intervention
in respondents’ awareness that they should
taking the full course antibiotic prescribed
(54.10%). These results can be interpreted that
educational intervention given by pharmacists
can evaluate participants” knowledge about proper
antibiotics administration. This is consistent
with a study conducted in Poland that showed
the positive effect of educational intervention on
increasing the percentage of people who have
become more disciplined when using antibiotics
and pay attention to the correct dosage of
antibiotics prescribed??.

Regarding antibiotic resistance issues,
respondents’ knowledge slightly elevated after
accepting educational intervention. Pre-
intervention, 44.78% respondents already aware
that overuse of antibiotics can cause antibiotic
resistance. This number was increasing because
of the implemented intervention into 66.42%.
Educational intervention also showed a good
impact in correcting participants’ misconception
about antibiotic resistance that does not occur
when the body becomes resistance to antibiotics
from pre-intervention (23.1%) to post-intervention
(66.42%). According to a previous study also
held in Yogyakarta, an intervention such as
antibiotics stewardship program provided by
pharmacists is a good method to control
antibiotic resistance phenolmenon and improve
the quality of patient care®®. The results in
present study reveal a potential strategy to
improve patient health outcome by using
pharmacist-initiated educational intervention.

This study also found that didactic
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educational intervention given by pharmacists
notably able to raise majority of respondents’
practice regarding antibiotics use. Majority of
respondents in this study became thoroughly
aware about appropriate practice of antibiotics
(92.26%). These findings were in line with
previous similar study conducted in Jordan that
highlighted a remarkable improvement in the
level of knowledge of safe and also appropriate
use of antibiotics caused by active educational
education from pharmacist'®. Improvement on
participants’ practice of antibiotics use indicated
that educational campaigns in Indonesia are
needed and hopefully be implemented as a good
behavior towards antibiotics use.

Pharmacists-initiated educational inter-
vention showed a positive impact towards
participants’ knowledge and practice of antibiotics
usage in this study. A number of participants
became more knowledgeable increase in each
adequate and high knowledge group, while
decrease in the poor knowledge category. However,
the reality that poor knowledge group is still
exist even with only few respondents as the
members support the need for comprehensive
educational intervention in this community. In
addition, our earliest study before also in
Yogyakarta highlighted that elderly individuals,
male, lower level of education than bachelor,
and those who rely on the internet as the source
of information about antibiotics use had the
most limited knowledge of antibiotics use®.
Thus, didactic educational intervention should
be attentively designed and focused to reach the
vulnerable groups as the priority then developed
to the wider scale covering all members of
community. Further evidence also showed that
educational intervention from pharmacists could
strengthen the programs towards preventing
unnecessary and irrational use of antibiotics by:
promoting adherence to appropriate prescribing
guidelines, decreasing demand on antibiotics
viral upper respiratory infections and increasing
adherence to prescribed antibiotics?.

To sum up, this study presents the
important of pharmacists-initiated educational
intervention in helping the community raise
their knowledge and correct their practice
towards antibiotics use. This conclusion was
supported by several systematic reviews which
stated that educational interventions focused on
appropriate antibiotics use can be successful
accompanied with comprehensive analysis of
local context and barriers'®!, However, single
interventions targeted to public would need
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another support called multifaceted interventions
which involve not only the public but also
healthcare professionals by active and passive
education. Moreover, our previous study also
supported this kind of intervention to be
implemented since 78.4% of the study population
mentioned healthcare professional as their
source of information, but their confession were
not completely associated with good knowledge
of antibiotics?®.

Potential limitations in our study
methods and procedure include the lack of
respondents’ demographic information which
cause our incapability to fully describe the sample
and determine the efficacy of the intervention
among specialized individual subtypes. These
findings may not be able to generalized the
whole population or another setting of health
care since it was conducted in a local area of
Indonesia. Further studies on a larger scale was
required to validate the result by involving the
role of multifaceted intervention. Regardless the
limitations identified, our findings are important
to navigate a better knowledge and practice
towards antibiotics use in a community setting.

5. CONCLUSIONS

Pharmacists-initiated educational inter-
ventions positively improve public’s knowledge
and practice regarding appropriate use of
antibiotics in Yogyakarta. Further systematic
interventions involving another healthcare
professional are really needed to reach
sustainable improvement of public’s attitude
towards antibiotics use.
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