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Background: The purpose of this study was to establish baseline information on the current
level of knowledge about, attitude toward, and experience with antibiotic usage, and prefer-
ences for shared decision making among adolescents in Malaysia.

Methods: A cross-sectional survey, involving 1,105 respondents who were aged between
13 and 17 years and who lived in Malaysia, was conducted using a validated questionnaire.
The survey assessed knowledge, attitude, and experience with regard to antibiotic usage, and
adolescents’ preferences for the style of shared decision-making process.

Results: The majority (n=786 [71.13%]) of the respondents had a low level of knowledge, 296
(26.79%) had a moderate level of knowledge, and 23 (2.08%) had a high level of knowledge.
Further, they demonstrated a slightly negative attitude mean score of 3.30+£0.05 (range: 0-8
points) but a positive experience mean score of 2.90+0.029 (range: 0—4 points). There was a
positive correlation between knowledge and attitude scores, with a higher knowledge level
associated with a more positive attitude toward antibiotic usage (+=0.257, P<<0.001). Higher
knowledge scores were associated with a more negative experience with antibiotic usage
(r=—0.83, P=0.006). When assessing preference in shared decision making, more adolescents
preferred an active role (n=408 [37%]) compared with collaborative (n=360 [32.6%]) or pas-
sive (n=337 [30.5%]) (P=0.028) roles.

Conclusion: Current health care settings should involve adolescents in the decision-making
process. Education packages can be introduced to improve adolescents’ knowledge of and
practice of taking antibiotics, as well as to encourage their participation in decision making,
in an attempt to reduce misuse of antibiotics.
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Introduction
In the health care context, shared decision making is a multifaceted process that often
involves both the physician and patient.! The model of health care decision making
has been widely accepted during medication prescribing and is used in order to ensure
adherence is optimized. During the decision-making process, a number of important
factors are considered in order to ensure appropriate medication is prescribed in each
individual case.? Further, it is clearly noted in this model that the decision-making
process should involve adult patients and their clinicians.** Although adolescents are
also prescribed medications, there is lack of research into the inclusion of adolescents
in this decision-making process. However, within the past decade, adolescents have
been increasingly encouraged toward a more collaborative involvement in their health
care, as this has been shown to improve treatment outcomes.’ By involving adolescents
in decision making, adherence to medication and treatment may be improved.*
Interestingly, previous work has shown that risk factors involved in nonadherence
to antibiotic usage have been as widely studied in adolescents as they have in adults.
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Apart from demographic factors, such as ethnicity,® nonad-
herence in adolescents between the ages of 12 to 20 years
has been shown to occur due to an unwillingness to take
antibiotics, an increased frequency of drug taking being
required, and a lack of commitment from parents in enforcing
antibiotic usage.*’ A lack of understanding of the correct use
of antibiotics is also a driving factor in poor adherence among
adolescents.” Interestingly, nonadherence to antibiotics has
been shown to be associated with reduced involvement in
decision making in adults.® The involvement of adults in deci-
sion making through patient education improves knowledge
of disease states and their effects.” Therefore, it is possible
that improving knowledge will also be associated with an
increased level of decision making in adolescents.

One of the main concerns of antibiotic nonadherence in
adolescents relates to incorrect usage. The prescription of
antibiotics to adolescents is a common occurrence; however,
the decision of whether or not the adolescent actually takes
the antibiotics is usually left to the adults,'® and this can
lead to a lack of adherence. Mismanagement of antibiotics
can lead to an array of problems later in life, one of which
is antibiotic resistance, which is a major issue worldwide."
The frequency of bacterial resistance has increased markedly
within the past few years, with resistance to first-generation
antibiotics reported to be as high as 82%.'! Thus, proper use
of antibiotics and good adherence to taking the drug should
be ensured, due to the ease of resistance.!?

Studies have shown that the understanding of correct
antibiotic usage among respondents in Asia can be improved
markedly;'>!* however, there is a lack of data on the basic
understanding of antibiotic usage in adolescents, along with
their perception of the benefits of, attitudes toward, and
involvement with the drug, in the context of local populations
in Malaysia. Indeed, this information would be especially
useful in a country with many ethnicities, where both deci-
sion making and adherence may differ between ethnicities.
Previous work has shown that with better knowledge, patients
become more likely to collaborate in decision making, which
greatly improves adherence to treatment.” Knowledge and
attitude can be directly improved through educational pack-
ages for adolescents. This is of great benefit as improving
adherence is a step toward reducing antibiotic resistance in
the long term. Therefore, examining the nature of adoles-
cents’ knowledge, attitude, past experience, and involvement
through shared decision making could improve our under-
standing of poor antibiotic adherence among this popula-
tion. Thus, it is hypothesized that adolescents with better
knowledge, attitudes, and experience will be more willing
to collaborate in decision making with their caregivers and

clinicians. This was a baseline study to assess adolescents’
knowledge of, attitude toward, and experience with antibiotic
usage, and their preference about engaging in the shared
decision-making process.

Methods

Study design

This study performed a cross-sectional survey with a stratified
random sample of secondary school students. A sample size
of 383 was required from a population of 2,344,891 second-
ary school students in Malaysia, based on the Krejcie and
Morgan formula;" however, 1,105 students from 14 schools,
across 14 states, were recruited to increase the power of
the study and allow for subgroup analysis. These students
were aged between 13 and 17 years, and were able to read
the Malay and/or English language. Parents or caregivers
of the students included in the study were also invited to
participate. Respondents were included in the study sample
after they gave both oral and written informed consent. Those
who did not complete the questionnaire were excluded from
the study. Ethical approval was obtained from the Malaysian
National Research and Ethics Committee (UKM 1.5.3.5/244/
NF-045-14).

Measures

The respondents answered self-administered questionnaires
to assess demographic variables, such as sex, age, ethnicity,
knowledge of antibiotic use,'* attitude toward antibiotics,"
and previous experience with antibiotics,"”® and completed
the Control Preferences Scale (CPS).!*!” Parents were asked
to answer questionnaires to assess demographics and to
complete the CPS. Questionnaires were personally distrib-
uted by the researchers and collected on the same day. Face
and content validation of the questionnaire was undertaken
by a panel of five hospital pharmacists with experience in
infectious disease and pediatrics. Feedback was gathered
to improve the questionnaire presentation, clarity, and con-
gruency in meaning. Modifications were made, and a pilot
test was performed among 40 respondents. The Cronbach’s
alphas for knowledge of antibiotic use, attitude toward anti-
biotics, and experience with antibiotics were 0.72, 0.87, and
0.82, respectively.

Knowledge of antibiotics

In Malaysia, antibiotics can only be obtained from a phar-
macy or a medical clinic, with a prescription issued by a
medical doctor. The respondent’s knowledge about antibiotic
usage was evaluated using a validated questionnaire adapted
and modified from previous work.'* This consisted of
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Table | Adolescents’ knowledge of antibiotic use

No Knowledge statements Correct, n (%) Incorrect, n (%) Unsure, n (%) P-value®

| Antibiotics are medicines that can kill bacteria 871 (78.8) 73 (6.6) 161 (14.6) <0.001

2 Antibiotics can be used to treat viral infections 205 (18.6) 554 (50.1) 346 (31.3) <0.001

3 Antibiotics work on most colds and coughs 221 (20.0) 568 (51.4) 316 (28.6) <0.001

4 Antibiotics can kill bacteria that normally live on the 430 (38.9) 261 (23.6) 414 (37.5) <0.001
skin and gut (digestive tract)

5 Bacteria that normally live on the skin and in the gut 203 (18.4) 454 (41.1) 448 (40.5) <0.001
are good for your health

6 Antibiotics are the same as medications used to relieve 338 (30.6) 537 (48.6) 230 (20.8) <0.001
pain and fever, such as paracetamol (eg, Panadol)
Penicillin is an antibiotic 325 (294) 102 (9.2) 678 (61.4) <0.001
Antibiotics may cause allergic reaction 516 (46.7) 163 (14.8) 426 (38.6) <0.001

9 Antibiotics do not cause side effects 337 (30.5) 392 (35.5) 376 (34.0) 0.114

10 Overuse of antibiotics can cause the antibiotics to 607 (54.9) 168 (15.2) 330 (29.9) <0.001
lose effectiveness in the long term

I It is okay to stop taking an antibiotic when symptoms 323 (29.2) 594 (53.8) 188 (17.0) <0.001
are improving

12 Taking less of the antibiotics than prescribed is 494 (44.7) 234 (21.2) 377 (34.1) <0.001

healthier than taking the full prescribed course

Notes: N=1,105. *Chi-squared test significance set at P<<0.05.

12 knowledge statements that required the respondents to
respond “Yes”, “No”, or “Not sure”. Areas assessed pertained
to the role of antibiotics (statements 1 to 4), knowledge about
bacteria (statement 5), identification of antibiotics (statements
6 and 7), the proper response to adverse effects of antibiot-
ics (statements 8 to 10), and administration of antibiotics
(statements 11 and 12) (Table 1). An arbitrary scoring
system was used to assess the level of knowledge, based on
the answers provided.' Each correct answer scored 1 mark,
while 0 was given for each wrong or unsure response, so
the maximum obtainable correct score was 12. A score of 0
was used for wrong or unsure answers, as both demonstrated

Table 2 Adolescents’ attitude toward antibiotic use

the respondents did not have appropriate knowledge of the
statements tested. The scores were then summed, and the
total knowledge score was categorized into three levels,
indicating a low (0—4), moderate (5-8), or high (9-12) level
of knowledge.'

Attitude toward antibiotics

A further eight statements were used to address students’
attitudes toward antibiotic usage, as previously described
(Table 2)." The questions addressed usage of antibiotics
during colds, patients’ expectations of their doctor, completion
of treatment course, antibiotic sharing, maintenance of

No Attitude statements® Agree, n (%) Not sure, n (%) Disagree, n (%) P-value®

| When | get a cold, | will take antibiotics 557 (50.4) 263 (23.8) 285 (25.8) <0.001
to help me get better more quickly

2 | expect antibiotics to be prescribed by my 632 (57.2) 244 (22.1) 229 (20.7) <0.001
doctor if | suffer from common cold symptoms

3 | should stop taking an antibiotic when | start 724 (65.5) 205 (18.6) 176 (15.9) <0.001
feeling better

4 If my family member is sick, | should give my 347 (31.4) 381 (34.5) 377 (34.1) 0.392
antibiotics to them

5 | normally keep a stock of antibiotics at home 503 (45.5) 324 (29.3) 278 (25.2) <0.001
in case of emergency

6 | will use leftover antibiotics for a respiratory 246 (22.3) 384 (34.8) 475 (43.0) <0.001
iliness (runny nose/sore throat/flu)

7 I will take antibiotics according to the 956 (86.5) 107 (9.7) 42 (3.8) <0.001
instruction on the label

8 | will look at the expiry date of antibiotics 948 (85.8) 97 (8.8) 60 (5.4) <0.001

before taking them

Notes: N=I,105. *Positive attitudes were rated as follows: “Disagree”, for statements |1-6; and “Agree”, for statements 7 and 8. *Chi-squared test significance set at

P<0.05.
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antibiotic stocks for emergency use, use of leftover antibiot-
ics, compliance with following the instructions on the label,
and the reading of expiry date before taking the antibiotics.
A three-point Likert scale, with response options of “Agree”,
“Not sure”, and “Disagree”, was used. A higher level of
agreement indicated more appropriate antibiotic usage, while
greater disagreement indicated the opposite. The option of
“Disagree” for statements 1 to 6 and of “Agree” for statements
7 and 8 indicated a positive attitude. A positive attitude was
given a score of 1, whereas a negative attitude was given a
score of 0. Respondents who answered “Not sure” were also
given a score of 0, as this demonstrated that they did not
have the correct attitude toward antibiotic usage. Total scores
ranged from 0 to 8, with a higher total score demonstrating a
more positive attitude toward antibiotics.'*

Experience with antibiotics

Participants’ previous experience with antibiotics was
evaluated with a questionnaire used in previous work."
Respondents indicated “Yes” if they had faced an experience
similar to the statements given, or “No” if they had not. The
statements include the following: 1) “I felt better after taking
medicine”; 2) “I experienced undesirable effects after taking
certain types of medicine”; 3) “I had to take medicine that
tasted terrible”; and 4) “I remember not getting well even
after I took medicine”. “Yes” indicated a positive experience
for statement 1 but a negative experience for statements
2-4. A score of 1 indicated a positive experience, whereas
a negative experience was given a score of 0. Total scores
ranged from 0 to 4, with a higher score indicating a more
positive experience.

Preference for shared decision making

The Control Preferences Scale (CPS) was used to evalu-
ate respondents’ preference for participation in the shared
decision-making process.'%!” This scale measures the respon-
dent’s desired preference for level of control in treatment
decision making,'® using five statements to indicate different
response categories that best describe the extent to which
the respondents want to be involved in treatment decision
making. On the basis of their responses, respondents were
categorized as preferring an active (“I prefer to make the final
decision” or “I prefer to make the final decision after seriously
considering my parents’ opinion”), collaborative (“I prefer
that my parents and I share responsibility for the decision”),
or passive (“I prefer that my parents make the decision after
he/she seriously considers my opinion” or “I prefer my
parents to make the decision”) role. Parents were asked to

answer two sets of scenarios using the CPS, comprising their
willingness to allow their child to be involved in decision
making, and their preference for working with doctors and
their child in decision making.

Data analyses

All analyses were performed using SPSS version 22.0 (IBM
Corp, Armonk, NY, USA). Demographic characteristics and
knowledge of, attitude toward, and experience level with anti-
biotics were summarized using descriptive statistics. Pearson
product-moment correlations and chi-squared tests were used
to evaluate the associations among knowledge of, attitude
toward, and experience with antibiotics, and preference to
engage in shared decision making. In all statistical analysis,
P<0.05 was considered to be statistically significant.

Results

Demographic characteristics

Of 1,400 questionnaires distributed to school students, 1,300
(93%) were returned and 1,105 (85%) of those were consid-
ered valid and suitable for analysis. Of the respondents, 599
were female (54.2%) and 506 were male (45.8%). Further,
644 (58.3%) were in the lower forms (aged 13—15 years)
and 461 in the upper forms (aged 1617 years). There was
a significantly (P<<0.001) higher number of Malay (n=514
[46.5%]) participants compared with those of Chinese (n=234
[21.2%]), Indian (n=194 [17.6%]) and other ethnicities
(n=163 [14.8%]). A significantly smaller percentage (n=243
[22%]) had a family member that worked in health care than
those who did not (n=862 [78%]) (P<<0.001). Of the adoles-
cents, 77 (7%) had a long term disease, while 1,028 (93%)
did not (P<<0.001). The majority of the respondents (n=625
[56.6%]) visited government hospitals/clinics for health
care, while the rest preferred private clinics/hospitals (n=339
[30.7%]) or a pharmacy (n=141 [12.8%]) (P<<0.001).

Of 1,400 questionnaires that were distributed to the
parents of the adolescents included in the study, 500 were
returned (36% response rate). Of these, 118 were incom-
plete, so the final sample included 382 parents. There was
an equal number of male and female respondents (n=191
[50%], respectively), with the majority aged between 41 and
50 years (n=202 [52.9%]). A significant number (P<<0.001)
were of Malay ethnicity (n=300 [78.5%]), followed by an
equal number of Indian and other ethnicities (n=31 [8.1%],
respectively), and then Chinese (n=20 [5.2%]). The education
level of the parents or caregivers varied, with 39 (10.2%)
having obtained a primary school education, 231 (60.5%) a
secondary school education, and 112 (29.3%) a tertiary level
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education. A significantly smaller (P<<0.001) percentage of
respondents (n=103 [27%]) had a family member that worked
in health care than those who did not (n=279 [73%]), while
53 (13.9%) had a long term illness and 329 (86.1%) did not
(P<0.001).

Knowledge of, attitude toward, and

experience with antibiotic use

The majority of the respondents (n=786 [71.13%]) had a
low level of knowledge, with a mean (+ standard deviation
[SD]) score of 3.56+0.064 (range =0 to 12, median =3.0).
A moderate level of knowledge was observed in 296
(26.79%) of the respondents, and only 23 (2.08%) had a high
level of antibiotic knowledge. Overall, statistically signifi-
cant differences in knowledge level were noted among age
group (P<<0.001), sex (P=0.008), ethnicity (P<<0.001), and
health care location (P<<0.001). A low level of knowledge
was found in the younger age group (74.4%), in females
(75%), and in participants of Indian ethnicity (78.4%).
Low knowledge was also more often observed in respondents
that used government facilities for health care (n=475 [76%])
(P<<0.001). The percentages of correct and incorrect answers
to the 12 statements are shown in Table 1.

The attitude score ranged from 0 to 8 points, with respon-
dents demonstrating a mean (£ SD) score of 3.30+0.05
(median =3.0). A higher attitude score demonstrated a
more positive attitude. Consistent with the above results
with regard to knowledge about antibiotics, younger age
(P=0.038), Indian ethnicity (P=0.015), and using govern-
ment settings for health care (P=0.048) were significantly
associated with negative attitudes toward antibiotic usage.
The percentages of positive and negative responses to the
eight statements are summarized in Table 2.

Overall, the respondents showed a favorable positive
experience with antibiotics, with a mean (+ SD) score
of 2.90£0.029. A statistically significant difference was
observed for ethnicity, with a more positive experience with
antibiotics being observed in Malay participants (2.99+0.90)
(P=0.016) compared with those of other ethnicities. Table 3

Table 3 Adolescents’ experience with antibiotics

shows the percentage of positive and negative responses to
the four statements.

Further analysis of the correlations among knowledge
about, attitude toward, and experience with antibiotics was
performed, and the results showed that a higher knowledge
score was associated with a more positive attitude toward
antibiotics (=0.257) (P<<0.001). It was also observed that
a higher knowledge score was correlated with a more nega-
tive experience with antibiotics (=—0.83, P=0.006). There
was no significant correlation between experience and
attitude scores.

Shared decision making

In terms of shared decision-making style, a significantly
(P=0.028) higher number of adolescents preferred the active
(n=408 [37%]) or collaborative (n=360 [32.6%]) versus pas-
sive (n=337 [30.5%]) style, as shown in Table 4. There was
a statistically significant association between CPS score and
sex (P=0.027) as well as between CPS score and ethnicity
(P<<0.001). More male respondents (n=206 [40.7%]) and
those of Malay ethnicity (n=206 [42.6%]) were willing to
engage in active decision making.

The parents were also given a set of CPS questions to
measure the degree to which they preferred their children
to be engaged in shared decision making and how they, as
caregivers, preferred to engage with clinicians regarding
their child’s illness. Results showed that 84 (22%) parents/
caregivers preferred that their children be actively involved
in shared decision making, 117 (30.6%) preferred a more col-
laborative role, and 181 (47.4%) preferred children’s passive
involvement. On the other hand, a significantly high number
of parents (n=154 [40.3%]) preferred a more collaborative
role in decision making when it involved both their child and
the clinician, with a further 111 (29.1%) preferring an active
role and 117 (30.6%) a more passive role. Parents/caregivers
with a higher (tertiary) level of education were more willing
to allow their child to actively engage in decision making
(n=67[59.8%]) (P=0.006). No other significant associations
were found among CPS scores and the other demographic

No Experience statements Yes, n (%) No, n (%) P-value®

| | felt better after taking medicine 163 (14.8) 942 (85.2) <0.001

2 | have experienced undesirable effects after taking certain 169 (15.3) 936 (84.7) <0.001
types of medicine

3 | had to take medicine that tasted terrible 539 (48.8) 566 (51.2) 0417

4 | remember not getting well even after | took medicine 330 (29.9) 775 (70.1) <0.001

Notes: N=1,105. *Chi-squared test significance set at P<<0.05.
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Table 4 Adolescents’ scores on the Control Preferences Scale

No CPS statement Category n (%) P-value®
| | prefer to make the final treatment decision Active 172 (15.6) <0.001
2 | prefer to make the final treatment decision after Active 236 (21.4)

seriously considering my parents’ opinion
3 | prefer that my parents and | share responsibility Collaborative 360 (32.6)

for deciding which treatment is the best
4 | prefer that my parents make the final treatment Passive 176 (15.9)

decision, but seriously consider my opinion
5 | prefer to leave all the treatment decisions to my parents Passive 161 (14.6)

Notes: N=1,105. *Chi-squared test significance set at P<<0.05.
Abbreviation: CPS, Control Preferences Scale.

characteristics; however, it was observed that parents who
were willing to engage in the collaborative style of shared
decision making with their child and doctor were more likely
to also allow their child to collaborate in decision making
(n=64 [54.7%]) (¥*=54.02, P<<0.001) (Table 5). Analysis
of parent—child dyads demonstrated no association between
parents and adolescents in terms of preference for engaging
in decision making.

Discussion

The main study aim of assessing knowledge of, attitude
toward, and experience with antibiotics, and their prefer-
ence for engaging in shared decision making with regard to
antibiotic usage, among adolescents in a local population in
Malaysia, was successfully achieved. Acquiring appropriate
knowledge of correct antibiotic usage has been shown to
reduce the risk of nonadherence to the antibiotics,'** and this
has become an important issue in view of the worldwide rise
in antibiotic resistance. Furthermore, with better knowledge
of disease, patients’ preference for being involved in deci-
sion making generally improves, which also leads to better
adherence.?! It is for this reason that we aimed to identify both
adolescents’ and parents’ basic knowledge about, attitude
toward, and experience with antibiotics, and preference for
engaging in shared decision making. Nonetheless, although
work has shown that preadolescent children aged 7 years
and over are able to participate in medical decisions, they

do not have full decision-making ability.?> The capacity for
abstract thought has been shown to develop in the formal
operational stages of cognitive development, beginning from
around 12 years of age.” At this time, young people are able
to consider both short- and long-term consequences®?** and
should be assessed on an individual basis with regards to their
decision-making capacity.”* As such, respondents included
in the present study were adolescents attending secondary
school who were above the age of 12 years. The unique multi-
ethnic distribution of the participants in our study is reflective
of the current Malaysian population, although generaliza-
tion of our results should be done with caution. As school
students make up approximately 34% of the population in
Malaysia,?® identification of students’ baseline knowledge
of antibiotic usage and their preference for being involved
in the shared decision-making process will allow for better
long-term management of antibiotic resistance.

Various studies have been performed to assess young
people’s knowledge about and attitude toward antibiot-
ics, in the hope of overcoming antibiotic resistance.!3273
Knowledge about and attitude toward antibiotics among the
general public in Malaysia have been shown to be gener-
ally moderate;'*?*3% however, a significant majority of the
adolescents in the current study population were found to
have a low level of knowledge of antibiotics. Most alarming
was the very small percentage (2%) of respondents in the
local Malaysian population with a high level of antibiotic

Table 5 Association between parents’ willingness to engage in decision making with adolescents and doctor, and their willingness to

involve their child in the decision-making process

Parents’ willingness to Parents’ willingness to engage in decision making with child P-value®
involve their child in the and doctor, n (%)

decision-making process Active Collaborative Passive

Active 77 (42.5%) 64 (35.4%) 40 (22.1%) <0.001
Collaborative 23 (19.7%) 64 (54.7%) 30 (25.6%)

Passive I (13.1%) 26 (31.0%) 47 (56.0%)

Notes: N=382. *Chi-squared test significance set at P<<0.05.
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knowledge. Room for improvement in this area is, thus,
evident in the current study. This is especially true as similar
work in Asia has shown that a higher number of adolescents
had better knowledge and attitude toward antibiotics'**! than
in the current study population. One of the main concerns
relates to the inability of the adolescents to describe the
correct usage of antibiotics, which was similarly found in
previous work.>3! Nonetheless, it was interesting to see that
the level of knowledge about and attitude toward antibiotics
improved with age. Racial distribution, however, revealed
that people of Indian ethnicity were less likely to have a high
level of knowledge about and attitude toward antibiotics
when compared with other ethnicities. The reasons behind
this finding require further investigation.

The study results provide valuable data for making plans
focused on antibiotic knowledge improvement. In line with
this, individuals that attend private clinics or hospitals were
found to have better knowledge about and attitude toward
antibiotics than were those attending government facilities
and retail pharmacies. This could be because private health
care facilities in Malaysia have fewer patients and, thus, are
able to spend more time explaining to patients the need for
and proper usage of the drugs. Indeed, previous research has
shown that patient education by health care providers is useful
in achieving better knowledge of correct antibiotic usage.*
Interestingly, the positive correlation between knowledge
and attitude suggests that if knowledge is improved through
education, a more positive attitude will also be observed.
However, it is important to note that apart from knowledge,
experience with antibiotics has also been shown to shape a
person’s attitude.*

Previous experience with antibiotics is an important
driving factor in determining problems that may arise with
antibiotic management.** It has been demonstrated that
previous undesirable encounters can reduce the willingness
of the patients to adhere to a course of antibiotics.**** The
majority of the adolescents in this study population stated
that they had had at least one negative experience with
antibiotics. Further, a large number of respondents felt that
antibiotics did not make them feel any better and observed
that they had undesirable effects as a result of taking antibiot-
ics. This has been noted in previous work!® and could lead
to patients resisting the use of antibiotics in the future. With
the need to properly adhere to antibiotic therapy, this will
increase the risk of resistance in the long run.* Interestingly,
the present work also revealed that those exposed to nega-
tive experiences with antibiotics were more likely to have
better knowledge of the correct usage of these medications.

Bad experiences may lead to the need to further understand
the effects of medication and, hence, to higher knowledge
levels. Therefore, understanding these experiences can lead
to a meaningful construct for providing better medication
education.

Another aspect to be considered when improving adher-
ence is the engagement of patients in decision making. The
shared decision-making process has proven valuable for
younger adults as well adolescents;*3* however, when con-
sidering adherence in this group of patients, shared decision
making has been rarely addressed, especially in the context of
short-term medication.?”*® In this instance, it was noted that
the baseline preference for engagement in shared decision
making among adolescents was mostly active and collabora-
tive. Approximately one-third of the adolescents, however,
were still reluctant to engage in decision making. To the
best of our knowledge, Malaysian adolescents’ preferences
for engagement in decision making have not been reported
before. Compared with other countries, the preference of the
adolescents in this study to be collaboratively involved in
decision making was notably lower.*

Interestingly, parents/caregivers that preferred a more
collaborative decision-making approach for their child
were also more willing to be collaboratively involved with
their clinicians. However, an important finding was the
high number of adolescents and their parents/caregivers
who preferred an approach to decision making that was not
collaborative. It is crucial to educate both parties about the
need for a more collaborative approach. This will ensure
that adolescents and their parents/caregivers are aware of the
need for decisions to be made together with their clinicians
to ensure the safety and effectiveness of treatment. Although
better knowledge of antibiotic usage has been related to a
more collaborative approach to decision making,*** no
association was demonstrated in the current study popula-
tion. The generally low knowledge of antibiotics could have
reduced the likelihood of any associations to be observed in
the study population.

This work provides a general understanding of the cur-
rent level of knowledge about and attitude toward, as well
as experience with, antibiotics among adolescents, and their
preference for shared decision making. Despite its theoretical
appeal, the concept of shared decision making is yet to be
translated into practice, especially in the context of use of
short-term medications, such as antibiotics, in local practice
in Malaysia. However, it must be noted that as with all studies
involving surveys, our results are dependent on the accuracy
and honesty of the respondents answering the questionnaires.
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These respondents may have answered the survey in a manner
that portrays them favorably. Generalization of the study
results should be done cautiously due to these limitations.

Our most interesting finding was the general preference
of adolescents and their parents/caregivers to be involved
in the shared decision-making process.** Further work
could, therefore, be performed to observe whether education
about correct antibiotic usage can promote involvement in
the decision-making process. The responsibility to educate
patients about the appropriate usage of antibiotics usually lies
with health care personnel, such as pharmacists. To that end,
education packages could be introduced to identify whether
an improvement in antibiotic knowledge affects outcomes in
regard to preference for shared decision making.
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