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Abstract
Inappropriate prescribing of antibiotics is one of the factors that leads to the development of antibiotic
resistance. Therefore, understanding doctors’ practice, perception and knowledge is vital in targeting
strategies to prevent antibiotic resistance. The aim of the study is to determine the practice, perception
and knowledge of doctors on antibiotic use and resistance in Penang government hospitals. This is a cross
sectional survey carried out in six Penang government hospitals from 9-20 January 2017. A face-and-content
validated questionnaire adapted from Abbo et al., was distributed to house officers (HO), medical officers (MO)
and specialists/consultants (SC) and collected back within five working days. A total of 243 questionnaires
were completed with a response rate of 60.45%. Majority of our respondents (91.6%) considered whether
patient is critically ill and/or immunocompromised when selecting an antibiotic. Regardless of their position,
doctors agreed that antibiotics are overused and antibiotic resistance is a significant problem nationally.
However, MO tended to perceive antibiotic management programmes as an obstacle to good patient care.
The mean knowledge score among respondents was 5.88 ±1.92 out of 10. Adjusted analysis showed that
SC have significantly higher mean knowledge score compared to HO and MO (p<0.001). Current antibiotic
management programmes need to be continued to ensure judicious antibiotic use. However, a more targeted
antimicrobial education strategy based on the findings of this study should be carried out to improve the
practice, perception and knowledge of doctors on antibiotic use and resistance.
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Introduction
Antibiotics are among the most frequently prescribed
medications worldwide.1 They are used in multiple
disciplines to treat a myriad of conditions involving
infections.2 Nevertheless, widespread usage of
antibiotics has given rise to antibiotic resistance.
With limited new antibiotics in the pipeline, antibiotic
resistance needs to be addressed urgently.
Antibiotic usage in Malaysian government hospitals
is monitored using defined daily dose (DDD) based
on World Health Organisation (WHO) standard.
The antibiotics commonly used in hospitals were
cephalosporins, fluoroquinolones, carbapenems,
glycopeptides
and
penicillin/beta-lactamase
inhibitors. Frequent use of these antibiotics has
contributed to the increased resistance towards
these agents. According to the National Surveillance
of Antibiotic Resistance (NSAR), antibiotic resistance
in Malaysia has shown an increasing trend. Meticillinresistant Staphylococcus aureus (MRSA) rate has
increased from 18% (2016) to 19.8% (2017). For
Escherichia coli, resistance to cefuroxime has increased
from 24.8% (2016) to 26.7% (2017). The meropenemresistant Klebsiella pneumoniae (CRKP) has also shown
a tremendous rise from 2.6% (2016) to 4.7% (2017).3
All these are alarming signs indicating that judicious
use of antibiotics need to be prioritised. Apart from the
excessive use of antibiotics, another factor that leads
to antibiotic resistance includes insufficient antibiotic
control policies.4 Antibiotic stewardship programmes
(ASP) have been introduced in Malaysian government
hospitals since 2014.5 In Penang government hospitals,
the main antibiotic management programme adopted
is formulary restriction in which the usage of selected
antibiotics in each hospital is controlled by their
specialists/consultants (SC). For these antibiotics,
either pre-approval by SC is required before initiation,
or temporary approval is given where the antibiotic
can be started by medical officers (MO) or house
officers (HO) but would need approval by SC for
continued use. HO refers to doctors who are still
in their housemanship, whereas MO refers to the
doctors who have passed their housemanship and
working in the hospital. Other than that, certain
selected antibiotics will need to be reviewed by SC
72 hours after initiation and justification is needed for
continuation.
Int J Infect Control 2020, v16:i3 doi: 10.3396/ijic.v16i3.020.20
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Doctors are key persons in deciding the choice
of antibiotics, dose and duration of treatment. A
previous study identified that insufficient knowledge
on guidelines and procedures have resulted in
unsatisfactory prescribing patterns, and physicians’
perceptions on antibiotic resistance were often
diverse and contradictory to one another.6 Such
varying levels of knowledge and opinions among
doctors may potentially hinder the success of ASP.
Therefore, it is imperative to understand doctors’
practice, perception and knowledge in order to
develop effective strategies to prevent antibiotic
resistance.
Methods
This is a cross sectional survey carried out in six
Penang government hospitals from 9-20 January
2017. The 56-item questionnaire was adapted from
a study conducted by Abbo et al. and was face and
content validated.7 The author has given consent
for the use of the questionnaire in this study. It
consisted of four sections including demographic
data, prescribing practices, perception of respondents
towards antibiotics use and resistance and lastly,
knowledge of the respondents.
Information on age, gender, the number of years in
practice, whether the respondent was graduated in
local or foreign university, position in hospital (HO,
MO or SC) and area of practice were included in the
demographic section. For questions on the practices,
a 5-point Likert scale with options ranged from
“never” to “always” was used. For the perceptions
section, options ranged from “strongly disagree” to
“strongly agree” were used. For knowledge section,
10 multiple-choice questions were included and there
was only one correct answer for each question. One
point was given for each correct answer therefore
the maximum knowledge score for a respondent
was 10. The questionnaires were distributed to all
doctors available during the data collection period by
designated data collectors and were collected back by
the same person within five working days.
All data analysis was performed with Statistical
Package of Social Sciences (SPSS) version 16.0 (IBM,
Armonk, NY). ANOVA test or Kruskal-Wallis test
was performed to compare practice, perception or
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knowledge score with demographic characteristics.
If p-value <0.05, post-hoc analysis was carried out
to confirm where the differences occurred between
groups.
All doctors practicing in general medicine, critical
care, surgery, orthopaedics, neurology, nephrology,
endocrinology, cardiology, infectious disease (ID) and
respiratory departments who were on duty during the
study period were included. Visiting doctors, locum
doctors, doctors on administrative duty or involved
in non-clinical work and doctors who refused to
participate in the survey were excluded.
This study has been granted ethical approval from
Medical Research and Ethics Committee Ministry of
Health Malaysia.
Results
Demography
Out of the 402 survey forms distributed, 243
(60.45%) were completed. HO made up 25.2% of
the respondents, MO being a majority at 57% while
17.8% were SC. The total number of doctors was 714,
made up of HO (39.2%), MO (44%) and SC (16.8%).
The median age of the respondents was 29 years old,
and 51.7% of the respondents were male. Most of
the respondents have been practising for 1-5 years
(52.9%), followed by less than a year (19.8%), 6-10
years (13.2%), 11-15 years (6.6%), 16-20 years (5.4%),
and more than 20 years (2.1%) respectively. More
than half of the respondents (61.6%) graduated from
local universities while the other 38.4% graduated
from foreign universities.
Practice
The majority of our respondents spent their clinical
time in inpatient settings (64%). Thirty percent of them
spent approximately equal time between outpatient
and inpatient. Eighty one percent of the respondents
usually prescribe antibiotics for inpatients, 2% for
outpatients and 17% for both.
Almost all (91.6%) of our respondents often or
always considered whether the patient is critically
ill and/or immunocompromised when selecting an
antibiotic. Around half of our respondents often or
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always considered the risk of missing an infection and
unexplained fever or leucocytosis even if the culture
were negative and only 25% of the respondents
took into consideration cost saving for the hospital
when selecting an antibiotic. Thirty percent of the
respondents were often or always influenced by
reassurance from colleagues when prescribing an
antibiotic even if it is not correctly prescribed. Further
analysis showed that cost savings significantly
influenced the decision of MO and SC compared to
HO (p = 0.012), criteria of patient being critically ill
and/or immunocompromised strongly influenced
the decision of SC compared to HO and MO (p =
0.021), while reassurance when using an incorrectly
prescribed antibiotic significantly influenced the
decision of HO and MO more than SC (p<0.001). The
result is displayed in Table I.
The most popular source of information on antibiotics
among our respondents was ward rotations (98.3%),
followed by grand rounds, continuous medical
education (CME) and medical journals with equal
frequency of 97.5% each. Ninety seven percent of
the respondents chose to refer to the ID colleague or
pharmaceutical representative for information. Other
sources of information include lecture sponsored
by pharmaceutical company (91.1%), ASP (85.5%),
Infectious Diseases Society of America (IDSA)
guidelines (84.9%), the Sanford Guide (81.9%) and the
internet (27.2%).
Perception
Perceptions of doctors regarding antibiotics use and
resistance are summarized in Table II. All respondents
unequivocally agreed that appropriate use of
antibiotics will reduce problems with antibioticresistant organisms and strong knowledge of
antibiotics is imperative in one’s medical career. SC
and MO were significantly more confident compared
to HO (p<0.001) in using antibiotics optimally. As
compared to SC, MO tended to perceive antibiotic
management programmes as an obstacle to good
patient care (p=0.001). However, HO perceived that
they need more education on antibiotics as compared
to MO (p = 0.011) and both HO and MO were less
likely to use restricted antibiotics if a specialist’s
approval was needed.
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Knowledge
The mean knowledge score of the respondents was
5.88±1.92 out of 10. Percentage of correct answers
by respondents for each question is summarized in
Table III. The question related to the management of
MRSA bacteraemia obtained the highest percentage
of correct answers at 92.2%, while question on the
knowledge of antibiotic use in surgical prophylaxis
garnered the lowest (21%).
As shown in Table IV, there was no significant
difference in mean scores between genders, places
of graduation and primary work areas, although
respondents from the endocrinology unit obtained the
highest mean score (7.50±2.12) while those from the
surgical department scored the lowest (4.33±2.77).
Unadjusted analysis found significant difference in
mean scores between respondents with less years of
practice compared to respondents with more years of
practice. The mean scores between respondents of
different positions also showed significant difference
(HO, 5.18±1.53; MO, 5.67±1.95; SC, 7.57±1.31;
p<0.001). In addition, when the mean scores between
respondents of different positions were subjected
to general linear model analysis (Table V), post-hoc

Bonferroni’s procedure demonstrated significant
difference between HO and SC (p<0.001) and
between MO and SC (p<0.001).
Discussion
Practice
Our study shows that the major factors influencing
antibiotic prescribing were the patient’s clinical
condition, presence of unexplained fever or
leucocytosis in the absence of a positive culture,
and the risk of missing an infection. This is similar
to the findings by Venugopalan et al.8 This can be
explained by the higher risk of death if antibiotic is not
commenced early in patients with serious infections.9
Cost saving for the hospital was not a major factor
that influenced the antibiotic selection for most of our
respondents, concurring with the findings reported
by Venugopalan et al. and Baadani et al.8,10 Our study
showed that HO was the least influenced by cost
compared to MO and SC. In Malaysia, the cost of
healthcare in government hospitals is mostly funded
by the government. Budget allocation for Ministry of
Health has been increased by 7.8% for year 2019.11
The Malaysian Statistics on Medicines (MSOM)

Table I. Influence on decision to select an antibiotic by position
Influence on decision to select an antibiotic
by position

Score
p-value*

Median (IQR)
SC

MO

HO

Cost savings for the hospital

3.0 (1.00)

3.0 (2.00)

3.0 (1.00)

0.012a

Risk of missing of an infection

4.0 (2.00)

4.0 (1.00)

3.5 (1.00)

0.424

The patient is critically ill and/or
immunocompromised

5.0 (0.00)

5.0 (1.00)

5.0 (1.00)

0.021b

Reassurance when using an antibiotic even if it
might be the wrong one

2.0 (1.00)

3.0 (2.00)

3.0 (1.00)

<0.001c

Unexplained fever or leukocytosis even if
cultures are negative

3.0 (1.00)

4.0 (1.00)

4.0 (1.00)

0.597

Note: *Kruskal Wallis
a
post hoc shown significant difference between HO vs MO and HO vs SC
b
post hoc shown significant difference between SC vs HO and SC vs MO
c
post hoc shown significant difference between SC vs HO and SC vs MO
Int J Infect Control 2020, v16:i3 doi: 10.3396/ijic.v16i3.020.20

Page 4 of 10
not for citation purposes

Doctors’ PPK on antibiotic use in Penang

Phin Phin et al.

Table II. Agreement of doctors with statements regarding perceptions about antimicrobial use and resistance
Perceptions of doctors regarding antibiotics use and
resistance

Median Agreement Score (IQR)
SC

MO

HO

p-value*

Antibiotics are overused nationally

4.0 (1.00)

4.0 (1.00)

4.0 (1.00)

0.547

Antibiotic resistance is a significant problem nationally

4.0 (1.00)

4.0 (1.00)

4.0 (1.00)

0.254

Better use of antibiotics will reduce problems with
antibiotic-resistant organisms

5.0 (1.00)

5.0 (1.00)

5.0 (1.00)

0.149

Strong knowledge of antibiotics is important in my medical
career

5.0 (1.00)

5.0 (1.00)

5.0 (1.00)

0.519

I am confident that I use antibiotics optimally

4.0 (0.25)

4.0 (1.00)

3.0 (1.00)

<0.001a

Antibiotic utilization/management programmes are an
obstacle to good patient care

2.0 (1.00)

3.0 (1.00)

3.0 (2.00)

0.001b

I would like more feedback on my antibiotic selection

4.0 (2.00)

4.0 (0.00)

4.0 (0.75)

0.521

I would like more education on antibiotics

4.0 (1.00)

4.0 (1.00)

5.0 (1.00)

0.011c

I am less likely to use restricted antibiotics if a specialist’s
approval is required

3.0 (2.00)

4.0 (1.00)

3.0 (1.00)

0.004d

Institutionally developed guidelines for antibiotic treatment
would be more useful to me than national guidelines

3.5 (1.00)

4.0 (1.00)

4.0 (1.00)

0.345

I am concerned about antimicrobial resistance in the society
when I prescribe antibiotics

4.0 (1.00)

4.0 (0.00)

4.0 (1.00)

0.338

I am concerned about antimicrobial resistance in my
hospital when I prescribe antibiotics

4.0 (1.00)

4.0 (0.00)

4.0 (1.00)

0.438

Prescribing broad-spectrum antibiotics when equally
effective narrower ones are available increases antimicrobial
resistance

4.5 (1.00)

4.0 (1.00)

4.0 (1.75)

0.014d

Poor infection control practices by healthcare professionals
cause spread of antimicrobial resistance

4.5 (1.00)

4.0 (1.00)

4.0 (1.00)

0.072

Inappropriate use of antibiotics causes antimicrobial
resistance

5.0 (1.00)

4.0 (1.00)

5.0 (1.00)

0.015b

Inappropriate use of antibiotics can harm patients

4.5 (1.00)

4.0 (1.00)

4.0 (1.00)

0.139

Inappropriate use of antibiotics is professionally unethical

4.0 (2.00)

4.0 (1.00)

4.0 (2.00)

0.812

A proper antibiotic stewardship program is necessary in my
hospital

4.0 (1.00)

4.0 (1.00)

4.0 (1.00)

0.286

Intravenous antibiotics should be changed to oral
immediately when patient can take orally / improves
clinically

4.0 (2.00)

4.0 (1.00)

4.0 (1.00)

0.780

SC, Specialist/ Consultant; MO, Medical Officer; HO, House Officer.
Note: *Kruskal Wallis
a
post hoc shown significant difference among all sub groups
b
post hoc shown significant difference between MO versus SC
c
post hoc shown significant difference between HO versus MO
d
post hoc shown significant difference between HO versus SC and MO versus SC
Int J Infect Control 2020, v16:i3 doi: 10.3396/ijic.v16i3.020.20
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project 2011-2014 reported that systemic antibiotics
ranked the highest among all therapeutic drugs with
increasing expenditure from RM (Malaysian ringgit)
381 million (2011) to RM 422 million (2014).12 This
highlights the need to raise awareness among our
respondents, especially HO, on the cost of antibiotics
in order to inculcate the habit of cost-efficient
prescribing.

of antimicrobial therapy and discontinuation of
inappropriate antimicrobials.14 On the other hand, a
study by Honda et al. showed a 56% reduction in 28day mortality after ID consultation in patients with
Staphylococcus aureus bacteraemia.15 These showed
that ID consultation should be routinely sought to
ensure judicious use of antibiotics and to improve
patient outcome.

Our study found that HO and MO were significantly
more likely to be reassured by colleagues when using
an antibiotic, even though it was not appropriately
prescribed. This reflects the respondents’ lack of
knowledge of antibiotics to make a confident decision.
An effective way to improve this is to provide more
training and exposure to adequately equip prescribers
with the necessary knowledge and confidence.

Our respondents also considered pharmaceutical
company-sponsored lectures and pharmaceutical
representatives as the main sources of information,
similar to findings from some studies.16, 17 However,
there were other studies where these were rated
as less useful.7,8,18Respondents should be cautious
for risk of bias when acquiring information from
pharmaceutical companies. Avorn et al. found that
although most physicians perceived themselves to
have little influence by the drug advertisements, their
degree of believe were revealed to be the opposite.19

Ward rotations, grand rounds, CME, medical journals,
ID colleagues and pharmaceutical representatives
were among the main sources of information for
continuing education on antibiotics among our
respondents. A study by Sunenshine et al. showed
89% of the practitioners agreed that ID consultants
need to be involved directly in the approval of
use for selected antibiotics.13 Another study by AlTawfik from Saudi Arabia reported that 58.7% of
ID consultation cases had resulted in the change

The IDSA guidelines and Sanford Guide are the main
references utilized worldwide in aiding antimicrobial
prescribing. However, their rank in our study was
lower than pharmaceutical company. This highlights
the need to further promote the use of guidelines to
ensure evidence-based prescribing.

Table III. Percentage of correct answers by respondents.
Questions

Correct answers by respondents (%)

Management of MRSA bacteremia

92.2

Management of ESBL positive E. coli bacteremia

74.5

Risk of antibiotics to develop Clostridium difficile colitis

46.9

Appropriate use of IV vancomycin

42.4

Appropriate antibiotic use in hospitalised patients

73.5

Antibiotic use in surgical prophylaxis

21.0

Antibiotic management in pneumonia

58.0

Management of anaerobic bacteria infection

38.3

Prevention of catheter-associated UTI

69.1

Important factors for IV to oral antibiotic switch

68.7

MRSA: methicillin-resistant Staphylococcus aureus; ESBL: extended-spectrum beta-lactamase; IV:
intravenous; UTI: urinary tract infectioin
Int J Infect Control 2020, v16:i3 doi: 10.3396/ijic.v16i3.020.20
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The internet was the least utilized among our
respondents, contrasting the results of other
studies.16,18,20 It may not be widely used due to
limited internet accessibility in certain hospital areas.
Upgrading this infrastructure will help the respondents
to get quick access to reliable information in the
future.
Perception
Our respondents unanimously agreed that antibiotics
are overused nationally, consistent with the findings
from a previous study in Malaysia.18 Many studies also

concurred that antibiotic overuse and resistance is a
significant problem nationwide.7,8,21–28
In our study, HO were significantly less confident
in prescribing antibiotic optimally compared to
MO and SC. This was not consistent with the study
conducted by Leong et al., who reported that there is
no statistically significant difference between junior
and senior doctors’ confidence levels in antibiotic
prescribing.18 This could be due to the larger sample
size in our study. HO significantly agreed more than
MO that they would like more education on antibiotics,

Table IV. Demographic characteristics association with antibiotic knowledge among respondents
Demographic Characteristics
Gender
Number of years of practice

Local or Overseas Graduates
Primary Work Area

Position

Mean Score ± SD
Male

5.79 ± 2.03

Female

5.97 ± 1.82

Less than 1 year

4.96 ± 1.47

1 to 5 years

5.70 ± 1.88

6 to 10 years

6.41 ± 2.18

11 to 15 years

7.56 ± 0.89

16 to 20 years

7.15 ± 1.63

21 years or more

7.50 ± 2.38

Local

5.97 ± 1.93

Overseas

5.71 ± 1.92

Cardiology

7.00 ± 1.00

Critical Care

5.93 ± 1.72

Endocrinology

7.50 ± 2.12

General Medicine

6.46 ± 1.86

Infectious Disease

6.75 ± 2.50

Nephrology

6.00 ± 1.41

Neurology

6.50 ± 2.12

Orthopaedics

5.68 ± 1.99

Respiratory

7.25 ± 2.06

Surgical

4.33 ± 2.77

Others

6.31 ± 1.95

House Officer

5.18 ± 1.53

Medical Officer

5.67 ± 1.95

Specialist/Consultant

7.57 ± 1.31

p-value
p=0.485a
p<0.001b

p=0.344a
p=0.079b

p<0.001b

SD, standard deviation.
Note: aIndependent t-test
b
One-way Anova
Int J Infect Control 2020, v16:i3 doi: 10.3396/ijic.v16i3.020.20

Page 7 of 10
not for citation purposes

Doctors’ PPK on antibiotic use in Penang

most likely due to the lower level of confidence. In
two studies carried out in US and Egypt, majority of
the respondents agreed that they would like more
education on antibiotics.8,28 A study in Spain also
demonstrated that their resident doctors considered
their training regarding antibiotics insufficient.26
Our study found that MO had significantly higher
agreement level compared to SC that antibiotic
management programmes were an obstacle to good
patient care. In local government hospitals, certain
selected antibiotics need pre-approval by SC before
HO or MO are allowed to prescribe. In order not to
jeopardize patient care, MO need to contact the SC
via phone consultation. Therefore, MO could have
perceived these programmes as being restrictive and
time consuming.
This result was consistent with a study done in
France and United Kingdom whereby junior doctors
favoured more educative interventions such as
ensuring the availability of guidelines, educational
sessions, and microbiology and ID advice rather than
restriction of antibiotics.29 Another study done in
Philadelphia showed that there is a significant level
of frustration among the respondents towards their
prior-authorization system due to the time required
to call for approval and also the perceived delay in
patients receiving antibiotics.27 However, this control
of antibiotic prescribing is necessary to ensure the
appropriate use of the selected broad-spectrum
antibiotics as it is proven that the most effective

Phin Phin et al.

method to control antibiotic resistance are programmes
restricting the use of antibiotics and computer-based
order forms.30 Weaknesses of current antibiotic
management programmes should be studied so that
areas of improvement can be identified. Meanwhile,
continuous education on the importance of current
antibiotic management programmes to avoid the
development of multidrug-resistant organisms is
necessary so that all stake holders understand the
rationale behind these programmes.
Our respondents agreed that institutionally developed
guidelines for antibiotic treatment would be more
useful than national antibiotic guidelines, as observed
in other studies.8,18,28 Institutionally developed
guidelines will take into account the local antibiogram
and institutional drug formularies and therefore suit
the daily practices at each institution.
Knowledge
There was no significant difference in knowledge score
among different primary work areas. Yet it is interesting
to note that the lowest mean score garnered by the
surgical department echoes the findings of Srinivasan
et al. in 2004.23 The question assessing the knowledge
of antibiotic usage in surgical prophylaxis scored the
lowest percentage of correct answers (21%) and a
previous study found that antibiotic prophylaxis were
commonly misused, especially due to inappropriate
choice and duration of administration.24 Therefore,
education on prophylactic antibiotic usage should be
emphasized.

Table V. General linear model analysis for demographic characteristics association with antibiotic
knowledge among respondents
Demographic Characteristics
Position

Adjusted Mean Score ± SE

House Officer

5.21 ± 0.30

Medical Officer

5.68 ± 0.16

Specialist/Consultant

7.58 ± 0.31

p-value*
p < 0.001a

SE, standard error.
Note: *Multi-factorial ANOVA test. Main effects of age and number of years of practice were not statistically
significant.
a
post-hoc Bonferroni’s procedures shown significant difference between HO and SC (p<0.001) and MO and
SC (p <0.001 ).
Int J Infect Control 2020, v16:i3 doi: 10.3396/ijic.v16i3.020.20
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The mean scores between the respondents with less
years of practice and respondents with more years
of practice showed a significant difference, p<0.001,
corresponding to better antibiotic knowledge due to
more exposure and experience. Our result also showed
that SC scored significantly higher than HO and MO.
This was also observed in facility in China where chief
doctors were found to possess significantly higher
mean knowledge scores compared to other doctors.22
A potential limitation in our study includes that
our questionnaires were self-reported by the
respondents. Social desirability bias was possible
as the respondents might provide socially desirable
answers instead of actual practices or perceptions.
Apart from that, the questionnaires could not be
immediately collected back due to time constraints.
Hence, the respondents might have discussed among
themselves or even searched related references for
answers.
Conclusion
As SC have better knowledge of antibiotic usage,
current antibiotic management programmes in
Malaysian government that are led by SC need to be
continued to ensure judicious use of antibiotics. This
study has identified areas worth emphasizing such
as confidence in antibiotic prescribing, perception of
antibiotic management programmes as an obstacle
and also knowledge of antibiotic use in surgical
prophylaxis. More targeted antimicrobial education
strategy based on the findings of this study should be
carried out to improve the practice, perception and
knowledge of doctors on antibiotic use and resistance.
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