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Abstract
Objective: To test whether parents’ self-e�cacy for appropriate antibiotic use could be improved through
the education program with peer support on social media.

Methods: A cluster randomized controlled trial with two-arms were implemented. The intervention
program consisted of two weekly sessions and each session lasted for 90 minutes. A total of 48 parents
had participated in the program. Parental knowledge, attitude, and their social network were measured
before and after the program using the Parental Perception on Antibiotics (PAPA) scale and the GSE scale
to assess differences between and within the intervention and control groups.

Findings: All parents in the intervention group disagreed that antibiotics are effective against infections
(virus, bacteria and fungi), as compared to a mere 40% in the control group. All parents in the intervention
group and 85% of the control group disagreed that they should reduce the dose of antibiotics when their
children were recovering. The test was statistically signi�cant (p=0.039). There was a signi�cant
difference and a strong negative correlation between social media and the parents’ belief that antibiotics
could be stopped when their children felt better, with Pearson coe�cient of -0.78 and p=0.001. On the
whole, there was no signi�cant difference between the two groups with respect to the GSE scale 

Conclusion: Based on the �ndings in this pilot study, a further study based on the education program with
enhancement and peer support can be implemented in a large scale with a positive expectation of
reducing antimicrobial resistance.

Introduction
Overuse and misuse of antibiotics are the main causes of antimicrobial resistance which harm both
individuals and the community. Many doctors felt that they were pressurized by patients to prescribe
antibiotics for viral infections such as in�uenza or cold 1. The 2010 Eurobarometer found that over 50%
of adults still believed antibiotics could treat colds.2 A 2015 Hong Kong study found that 7.8% of the
interviewees bought antibiotics without a prescription.3 It is also evident that suboptimum compliance of
antibiotic use, including taking leftover antibiotics from previous treatment courses and sharing unused
antibiotics among household members or friends, is common in both developed and developing
countries.4 In particular, it has been found that antibiotics are commonly prescribed for children with
medical conditions, including viral respiratory infections for which they provide no bene�t.5 Inappropriate
use of antibiotics in children is a known issue and has generated widespread social concern.6 Besides
causing antimicrobial resistance, it also leads to the development of adverse gastrointestinal effects in
children.7 To reduce antibiotic overuse in children, strategies need to be developed by �rst assessing
parents’ knowledge in respiratory illnesses and their treatment.7 Parents, as carers of their children, have
a key role to play. However, they have poor knowledge about antibiotics and diseases.8 Some parents
even self-medicate their children. In view of this harmful behavior, parents should be educated with
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accurate information on both antibiotics and infectious diseases instead of having access to antibiotics
without prescriptions.9

To induce parents’ positive behavior change in health needs of their children, in this study, we
hypothesized that peer support can motivate and reinforce their learning efforts as antibiotics
consumers. We conducted a pilot study in a small sample of kindergartens to examine the participating
parents’ ability to comprehend and follow antibiotic usage information before and after an education
program whilst receiving peer support through an online social platform to achieve behavior and attitude
change in antibiotic use. Our objective was to test whether parents’ self-e�cacy for appropriate antibiotic
use could be improved through this program.

Methods
Subjects

A cluster randomized controlled trial with two-arms were implemented to assess the e�cacy of behavior
change in decisions on antibiotic use in relation to childhood infection. For con�dentiality, computer
generated numbers were used as codes to recruit kindergartens and parents of kindergarteners aged
under 7, as clusters, to the intervention and control groups. The subjects were selected according to the
inclusion criterion that they were parents of kindergarteners aged below 7. Kindergartens were selected
from the same region to ensure that the demographics of the two groups were comparable.
Randomization was implemented by putting the sealed codes for selection inside a paper bag. The
sample was then drawn randomly by an individual who was not associated with the study to prevent
selection and confounding biases.

The parents in the intervention group were asked to join an education program on antibiotic usage and a
peer support group, whereas those in the control group were only given information lea�ets on antibiotics
from the Centre for Health Protection.

Procedure

The intervention program consisted of two weekly sessions and each session lasted for 90 minutes. The
participating kindergartens sent training reminders to the parents one week before each session.
Interventions addressing antibiotic use were administrated in two formats: a functional session (Week 1:
the basic knowledge on viral and bacterial infections) and an interactive session (Week 2: case studies on
consulting behavior, management planning and experience sharing). The parents in the intervention
group, together with a pharmacist and an infection control nurse, would join a Facebook Page of
Antibiotic Use at the beginning of the program. This page would allow these participants to build a social
network to send and receive instant online advice amongst the team members on antibiotic issues. On
the online platform, they could interact with one another, thus strengthening parent-to-parent support.
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To facilitate the assessment of the participating parents, survey packets containing the questionnaires
and reminders to parents were sent to both the intervention and control groups from the participating
kindergartens for use before the 2-week period. One participating parent of each child was asked to
complete one set of questionnaires before and after the program. The participants were instructed to �ll
out the questionnaires only once irrespective of the number of children attending the same kindergarten.
The questionnaires took 20 minutes to complete.

Approval from the Research Ethics Committee was sought before recruitment and written consents were
obtained from the parents concerned. The parents were informed that withdrawal at any time would not
result in any negative consequences. All data were protected with passwords. Only the researcher and her
team had access to the datasets to prevent any leakage of sensitive information.

Measures

To measure peer support, the peer support outcome protocol adapted from the outcome evaluation
indicators10 was used. Speci�c outcomes that are available in the protocol include: demographics,
service use, program satisfaction, participation in a discussion group. Parental knowledge, attitude, and
their social network were measured before and after the program using the Parental Perception on
Antibiotics (PAPA) scale and the GSE scale to assess differences, if any, between and within the
intervention and control groups.

The PAPA scale was administered to pre-test and post-test the participants’ capability in comprehending
and acting on antibiotics-related information (functional: the basic skills in understanding antimicrobial
drug knowledge), Cronbach’s alpha =0.78. The PAPA scale consists of 4 sections: 1) Children’s health, 2)
Antibiotics and health information, 3) Experience with antibiotics and health professionals, and 4)
Personal attitudes and beliefs about antibiotics.

The PAPA scale has 32 items measuring the factors in�uencing the overuse of antibiotics in children,
especially those with upper respiratory tract infections. Parents were asked to rate on a 5-point Likert
scale ranging from strongly disagree to strongly agree or from never to always on child health-related
history, including the number of cold episodes and antibiotics (courses) used for the youngest child
during the previous year (ranging from never to more than 6 times a year), whether any of the children in
the family has ever had a serious infectious disease or a chronic disease, and items relating to factors
in�uencing the parental use of antibiotics including knowledge and beliefs, behaviors, adherence,
information seeking, awareness about antibiotics resistance, and their perception about doctors’
prescribing behavior.5 The parents in both groups were required to complete the self-reporting Generalized
Self-E�cacy scale (GSE) before and after the program. GSE is a 10-item scale with a score ranging from
1 to 4 for each question. Higher scores indicate stronger parental belief in self-e�cacy. The Cronbach’s
alpha coe�cient for the entire scale was 0.80 and the test-retest reliability coe�cient was 0.69.11

Statistical analysis
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Descriptive statistics was used to group the numerical and categorical data of the study. Chi-square tests
were undertaken to ascertain differences in baseline characteristics across groups of categorical data.
Independent t tests were run to investigate differences in outcomes from parents’ health behavior at
baseline and follow-up. Mann Whitney U test was conducted to compare the difference of attitude of
antibiotic use between the intervention and control groups. Correlation analysis was performed to
analyze the relationship between social support and parents’ personal attitude towards antibiotic use. For
the estimation of effects, 95% con�dence intervals were provided. The statistical signi�cance for all tests
was set at p<0.05.

Results
A total of 48 parents had participated in the program with four parents dropped out from the control
group because of sickness or personal issues. As a result, 24 parents participated in the intervention
group and 20 in the control group. The sex distribution of the participants was 3 (12.5%) males and 21
(87.5%) females for the intervention group, and 3 (15%) males and 17 (85%) females for the control
group. On age range, it was 22 to 43 and 21 to 45 for the intervention and control groups respectively. No
signi�cant demographic differences were found between the two groups.

In Sect. 1 of the PAPA scale which covered children’s health records, over half of the parents reported that
the number of colds their youngest children had in the past year — 2 to 3 for the intervention group and 3
to 4 for the control group. Nearly half of the parents in both groups said that their youngest children took
antibiotics in the past year—once a year and 2 to 3 times in the last year for the intervention and control
group respectively. All parents in the intervention group and 30% in the control group responded that their
children received seasonal in�uenza vaccine in the past 6 months. At the end of the second week of the
training, all parents in the intervention group disagreed that antibiotics are effective against infections
(virus, bacteria and fungi), as compared to a mere 40% in the control group. From the Mann Whitney U
test performed, a signi�cant difference (p = 0.024) (Table 1) was found. As shown in Table 2, all parents
in the intervention group and 85% of the control group disagreed that they should reduce the dose of
antibiotics when their children were recovering. The test was statistically signi�cant (p = 0.039).
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Table 1
Questions on proper antibiotic use with PAPA scale

  Question Group Strongly
disagree
(%)

Disagree
(%)

Neutral
(%)

Agree
(%)

Strongly
agree
(%)

P
value

1. Common cold:
need to take
antibiotics

Intervention 75 25 0 0 0 0.142

Control 35 55 10 0 0

2. Sore throat:
need to take
antibiotics

Intervention 25 0 50 0 25 0.053

Control 25 45 30 0 0

3. Antibiotics are
used to treat
bacterial
infections

Intervention 0 25 0 50 25 0.770

Control 0 10 25 50 15

4. Antibiotics are
used to treat
viral infections

Intervention 50 25 0 0 25 0.222

Control 10 10 30 50 0

5. Antibiotics can
cure all types
of infections
(viruses,
bacteria and
fungi)

Intervention 50 50 0 0 0 0.024*

Control 10 30 40 20 0

6. Antibiotics help
treat children
with colds

Intervention 50 25 25 0 0 0.077

Control 10 30 30 30 0

7. Antibiotics can
be harmful to
human health

Intervention 0 0 50 25 25 0.481

Control 0 15 40 40 5

8. Some bacteria
are getting
harder to use
antibiotics

Intervention 0 0 0 50 50 0.107

Control 0 10 10 65 15

9. Some bacteria
can become
resistant to
antibiotics if
the dose is
insu�cient

Intervention 0 0 0 50 50 0.183

Control 0 0 30 45 25
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Table 2
Questions on experience with antibiotics with PAPA scale

  Question Group Strongly
disagree
(%)

Disagree
(%)

Neutral
(%)

Agree
(%)

Strongly
agree
(%)

P
value

1. If my child's
condition feels
better, I can
reduce the
dose of
antibiotics.

Intervention 75 25 0 0 0 0.039*

Control 20 65 5 5 5

2. If my child is
mild, I will give
appropriate
antibiotics
according to
the condition.

Intervention 75 25 0 0 0 0.063

Control 25 55 0 15 5

3. There is no
difference in
skipping the
dose of one or
two antibiotics.

Intervention 75 25 0 0 0 0.142

Control 35 55 5 5 0

4. If your child
has symptoms
of cough, cold
or �u without
taking
antibiotics, my
child will not
get sick for a
long time.

Intervention 50 25 25 0 0 0.235

Control 15 45 30 10 0

5. If my child has
a cold or
cough, it is
best to use
antibiotics to
cure

Intervention 50 25 25 0 0 0.384

Control 20 50 25 5 0

6. When a child
has a cold,
using
antibiotics can
speed up
healing

Intervention 25 50 25 0 0 0.280

Control 20 25 25 30 0

7. Strict
adherence to
antibiotic dose
is not
important

Intervention 75 25 0 0 0 0.137

Control 35 50 10 5 0
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In one item of the PAPA scale that asked if parents agreed that some bacteria could become resistant to
antibiotics if the dose was insu�cient, 25% of the parents in the intervention group chose “neutral”
(neither agree nor disagree) before the program and 100% of them chose either “agree” or “strongly agree”
after the program. On the other hand, the control group had 30% of the parents chose “neutral” to this
item both before and after the two weeks. However, there was no signi�cant difference between the two
groups.

The parents’ usage of the Facebook Page on Antibiotic Use was aligned with the data obtained from the
PAPA scale questionnaire in that more than half of the parents obtained health-related information from
the Internet. Through the Facebook Audience Insight Tool, the participants’ behavior on the Facebook
page was tracked. The page was a success and it was visited more than a hundred times a week with
activities like posting messages and comments, and interacting with peers about antibiotic use. On
analysis, a strong negative correlation was found between social support and parents’ belief that
antibiotics could cure their children’s cold symptoms, with Pearson coe�cient of -1 and p = 0.001,
implying that they had learnt that antibiotics are not for colds. There was a signi�cant difference and a
strong negative correlation between social media and the parents’ belief that antibiotics could be stopped
when their children felt better, with Pearson coe�cient of -0.78 and p = 0.001, implying that the program
could change the parents’ belief to proper antibiotic use (Table 3).

Table 3
How to get health-related information table of correlations in parents

  Question Mean SD 1 2 3

1. I get health-related information from my family
or friends.

3.40 0.598 1.000    

2. I get health related information from the internet 3.50 0.688 0.128 1.000  

3. I get health-related information from the social
media.

3.45 0.887 0.139 0.733** 1.000

**p < 0.005

Item 1 of the GSE scale asked if it was true that the parents could always manage to solve di�cult
problems if they tried hard enough. It was found that no one in the intervention group regarded this
statement as “exactly true” before the training; however, after the program, 25% of them agreed to the
statement. In the control group, the percentage of parents responding as “exactly true” decreased from
15–10% after the two weeks. On the whole, there was no signi�cant difference between the two groups
with respect to the GSE scale (Table 4).
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Table 4
Summary of General E�cacy Scale (GES)

  Question Group Not
at
all
true
(%)

Hardly
true
(%)

Moderately
true (%)

Exactly
true
(%)

P
value

1. I can always manage to
solve di�cult problems if I
try hard enough

Intervention 0 25 50 25 0.421

Control 5 35 50 10

2. If someone opposes me, I
can �nd the means and
ways to get what I want

Intervention 0 50 50 0 0.429

Control 10 60 25 5

3. It is easy for me to stick to
my aims and accomplish
my goals

Intervention 0 50 50 0 0.580

Control 0 35 65 0

4. I am con�dent that I could
deal e�ciently with
unexpected events

Intervention 0 50 50 0 0.727

Control 5 35 55 5

5. Thanks to my
resourcefulness, I know
how to handle unforeseen
situations

Intervention 0 50 50 0 0.678

Control 20 35 40 5

6. I can solve most problems
if I invest the necessary
effort

Intervention 0 25 75 0 0.353

Control 0 15 65 20

7. I can remain calm when
facing di�culties because I
can rely on my coping
abilities

Intervention 0 25 75 0 0.641

Control 10 25 65 0

8. When I am confronted with
a problem, I can usually
�nd several solutions

Intervention 0 50 50 0 0.351

Control 5 20 70 5

9. If I am in trouble, I can
usually think of a solution

Intervention 0 50 50 0 0.277

Control 0 25 65 10

10. I can usually handle
whatever comes my way

Intervention 0 50 50 0 0.614

Control 5 35 45 15

Discussion
The aim of this pilot study was to test the feasibility of such a study at a regional level across Hong
Kong. With a small sample size of 44 in this pilot, its analytical power is expected to be low and its
predictions may be biased. However, we hope that this pilot can provide insights for the main study.
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In this pilot, it was found that the participants in the intervention group did a little better in understanding
common colds do not need antibiotics. Although this �nding does not show that the program had a
signi�cant impact on correcting the misconception of using antibiotics for curing colds, yet the effect is
expected to be signi�cant when the study uses a large enough sample size. Another support for the main
study is that the participants’ knowledge of using antibiotics for viral infections had a signi�cant
improvement for the intervention group over the control group. This result was similar to that of Ekambi
et al.’s study.12 Another �nding is that the knowledge on bacteria becoming more resistant to antibiotics
was similar for both groups. This may provide insights to the modi�cation of the education program. On
the item that insu�cient dose of antibiotics being the cause of antimicrobial resistance, the intervention
group did a lot better than the control group. This �nding coincides with the hypothesis of the study.
Since both groups could not differentiate viral, bacterial and fungal infections, nor understand the effect
of skipping antibiotics dosage in a medication course, and were not sure about whether antibiotics help
speed up healing colds, we should further strengthen the design of our education program to achieve the
desired results.

All in all, the pilot showed that parents learnt the basic knowledge on proper and inappropriate antibiotic
uses with respect to antimicrobial resistance. The education program, however, should be enhanced in
view of the di�culties the parents had in answering questions related to cold and cough symptoms. This
study supported the �ndings that family and friends did in�uence medication taking.13 Moreover, this
study also demonstrated that parents’ behavior was in�uenced by social support.14 Our �ndings
demonstrated that parents who were active in the social media were able to learn correct information on
antibiotics in ways that other studies had not.15

Parents’ perception of their self-e�cacy affected their behavior. Parents valued consistent advice from a
trusted source that could address their common concerns and help their decision making. Our �ndings
showed an increase in parental self-e�cacy scores after the training program in the intervention group
while parental self-e�cacy scores decreased in the control group. This result was similar to that of Gross
et al.16. which found a trend of growing parental self-e�cacy in their parent training groups as compared
to those in the control groups though the difference was not statistically signi�cant. It is necessary to
increase parental self-e�cacy to support the development of knowledge and communication skills on
antibiotic use17 because one study had shown that parents with low self-e�cacy were not able to put
parenting knowledge into practice.18

Conclusion
This pilot yielded positive preliminary results on improving basic knowledge of antibiotic use to reduce
antimicrobial resistance. It also demonstrates that peer support could increase the self-e�cacy of the
parents to enhance their learning in these medication issues. Based on the �ndings in this pilot study, a
further study based on the education program with enhancement and peer support can be implemented
in a large scale with a positive expectation of reducing antimicrobial resistance.
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