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Abstract

Introduction: This study aimed to understand the factors that influence doctors’ decisions to prescribe antibiotics to inpatients in Malaysian
public hospitals and to identify potential targets for quality improvement interventions.

Methodology: A qualitative study was conducted from October 2020 to July 2021 using a semi-structured interview technique with doctors in
the internal medicine, surgical, and orthopedic departments of 6 public hospitals in Malaysia. Purposive sampling was applied to select doctors
with at least 6 months of working experience, and interviews were conducted until data saturation. The interviews were recorded and transcribed
verbatim. Thematic analysis was used to analyze data by generating codes and grouping into main themes and subthemes.

Results: Twenty-two doctors were recruited for interviews, and 5 interrelated themes were generated. The complex decision-making process
for prescribing antibiotics involved intra-personal and socio-cultural context of the hospital settings. The prescriber-related factors affecting
decision-making included prescribers’ competency, attitude, and the influence of other prescribers; and patient-related factors included clinical
presentation and medical history. Orthopedic and surgical practices frequently considered surgery-related factors and types and sources of
infection. Antibiotic-related factors consisting of pharmacokinetic and pharmacodynamic properties were also determinants. Organization
setting-related factors included organizational policies, working environment, and resource availability; and these were mainly described by
respondents from limited-resource hospitals.

Conclusions: This study provides valuable insights into the intrinsic and extrinsic factors and barriers that influence doctors’ decisions to
prescribe antibiotics to inpatients in Malaysian public hospitals. These findings should be considered when developing future interventions

aimed at improving antibiotic prescribing practices.

Key words: antibiotics; inpatients; decision-making; hospitals, public; factors.

J Infect Dev Ctries 2025; 19(3):391-403. doi:10.3855/jidc.19891

(Received 21 January 2024 — Accepted 24 August 2024)

Copyright © 2025 Kong et al. This is an open-access article distributed under the Creative Commons Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Introduction

Antibiotic resistance is a significant public health
concern that is responsible for substantial healthcare
and economic burden for the community [1,2]. One of
the leading causes of antibiotic resistance is the
inappropriate use of antibiotics in hospitals due to lack
of indication and prolonged use [3]. Studies show that
between 25% to 62% of antibiotics prescribed in
hospitals are unnecessary or inappropriate [4,5].
Inappropriate use of antibiotics and antibiotic-resistant
infections were reported to be associated with increased
adverse reactions of antibiotics and higher healthcare
expenditure for both patients and the country [6-9].

In general, antibiotic prescribing practices of
doctors can be influenced by several factors [10];
including modifying factors such as knowledge,
confidence, clinical experience, and seniority [10—14].

Studies have reported low to moderate levels of
knowledge among doctors when it comes to prescribing
antibiotics [15,16]. However, doctors have reported that
they make better decisions in prescribing antibiotics as
their clinical experience and confidence increase over
time [11]. Additionally, factors such as diagnostic
errors or uncertainties, often resulting from a lack of
knowledge and experience, fatigue, and cognitive
overload, can further affect the decision-making
process of doctors, leading to inappropriate antibiotic
use [5,11].

In addition to intrinsic factors, the prescribing
decisions of doctors may also be influenced by other
determinants related to the patient, and the social and
cultural aspects of the hospital environment. For
example, the patient’s condition and clinical
characteristics, and peer influence from seniors, may all
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influence antibiotic prescribing decisions
[11,13,17,18]. Defensive practice among doctors may
result in the prescription of antibiotics for uncertain
diagnoses due to the fear of missing an infection that
could lead to increased mortality or morbidity [17].
Studies have also reported a working culture where not
intervening with antibiotics prescribed by other doctors
was perceived as a norm to foster good inter-collegial
relationships and to maintain one’s reputation at work
[19].

Several studies on antibiotic prescribing practices
have been conducted in primary care settings in
Malaysia [20-23]. However, since these studies were
quantitative in design, they were unable to provide an
in-depth understanding of the various factors and
barriers that impact doctors’ decisions when it comes to
prescribing antibiotics. To our knowledge, limited
research has been conducted on appropriate antibiotic
prescribing for inpatients among doctors in Malaysian
public hospital settings. Antimicrobial prescribing
behaviors may also vary as the practice in different
hospitals may be influenced by the type of patients
admitted, prescribing patterns at the hospital, and
available resources [24]. For instance, there are notable
differences in the settings between public and private
hospitals in Malaysia, with the former having to
manage a larger inpatient volume despite being on a
smaller financial allocation from the government [25].

Studies on antibiotic prescription practices in
various countries have been published. We aimed to
evaluate the practice in the Malaysian hospital
healthcare settings as it may differ from those in other
countries. Understanding the factors influencing
antibiotic prescribing decisions is pivotal in planning
strategies to implement a more judicious inpatient
antibiotic prescribing practice. The aim of this study
was to explore the factors and barriers affecting doctors'
decision-making processes related to prescribing
antibiotics to inpatients in Malaysian public hospitals.

Methodology
Study settings and respondents
An exploratory qualitative study was conducted
using a phenomenological research approach. This
study involved semi-structured interviews with doctors
from 6 public hospitals. Data for this study were
collected between 1 October 2020 and 31 July 2021,
primarily through online interviews, with only a limited
number of face-to-face interviews conducted due to the
coronavirus disease 2019 (COVID-19) pandemic.
Purposive maximum variation sampling was
applied to capture rich and varied interview data.
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Doctors from internal medicine, surgical, or orthopedic
departments; with different experiences of prescribing
antibiotics to inpatients; various lengths of professional
service; a reasonable mix of age and gender; and from
different public hospital settings (state hospitals, major
specialist hospitals, minor specialist hospitals, non-
specialist hospitals and university teaching hospitals)
were targeted. The three departments were selected
because they are the main disciplines involved with the
management of different kinds of infections in
hospitals. In Malaysia, state hospitals serve as the
primary public healthcare facilities within each state.
These hospitals, as well as university hospitals, are
considered to be well-resourced [26]. They are followed
in capacity and resources by major specialist hospitals,
and then by minor specialist hospitals, which possess
fewer resources in comparison [26]. Non-specialist
hospitals are district hospitals that usually operate with
limited resources and do not provide in-house specialty
services [26].

The recruited respondents were those with a
minimum of 6 months of working experience in their
respective departments, had regular contact with
inpatients, and were actively involved in prescribing
antibiotics and managing infections in all types of
inpatients, including those who were
immunocompromised and severely ill in both the
general wards and the intensive care units. House
officers were excluded from this study to ensure that the
respondents had sufficient clinical experience.

In qualitative research, the sample size is not
predetermined, but is determined by the scope of the
study and the amount and quality of information
obtained from each respondent to reach data saturation.
Typically, a sample size of 20 to 30 respondents is
sufficient [27,28]. To ensure that data saturation was
reached, interviews were conducted until no more new
codes or themes emerged from the analysis [28].

Instrument

A semi-structured topic guide was used to facilitate
the interviews. The topic guide was developed from a
review of literature [13,17,18,29,30] and based on the
“four moments of antibiotic decision making”
framework by the Agency for Healthcare Research and
Quality [31]. This structured framework was proposed
to improve antibiotic decision-making by doctors
during critical time periods when doctors prescribe
antibiotics to inpatients, starting from the diagnosis of
an infection until the completion of the antibiotic
treatment course [31].
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The interview guide consisted of open-ended
questions related to three main aspects which were
factors influencing doctors’ decision-making processes
during inpatient antibiotic prescribing, barriers to
appropriate inpatient antibiotic prescribing, and
recommendations for improving antibiotic prescribing
practices. The interview guide was reviewed and
validated by an expert panel of two experienced
qualitative healthcare researchers, a family medicine
specialist, and an infectious disease (ID) consultant. It
was then piloted on two respondents to assess its
validity, feasibility, and burden. Minor changes to the
interview guide were made based on the findings from
the pilot study before it was used for actual data
collection.

Ethical considerations

Ethical approval for this study was obtained from
the Universiti Kebangsaan Malaysia Research Ethics
Committee (reference number: UKM
PPI/111/8/JEP2018-717) and the Medical Research and
Ethical Committee (reference number: KKM/NIHSEC/
P20-359 (6)).

Data collection

Potential respondents from the selected hospital
were identified with the help of representative doctors
from the departments. The identified respondents were
contacted and briefed regarding the study before getting

Table 1. Characteristics of respondents (n = 22).
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their consent to participate in the study. Written consent
was taken from respondents who were interviewed
face-to-face, while verbal consent was taken from those
who joined through online interview. Each interview
was conducted on a one-to-one basis, and no third
person was present. Respondents were prompted during
the interviews if further clarity was required to ensure
accurate and reflective answers related to the topic. No
personal identifiable data was collected, and
respondents’ anonymity and confidentiality were
ensured throughout the study. The interviews were
conducted in English by a trained qualitative researcher
(LSK). The interviews were recorded for transcribing
purposes and field notes were taken during the
interviews. The interviews lasted between 22 to 62
minutes; and the average duration was 37 minutes.

Data analysis

The recorded interviews were transcribed verbatim
and ATLAS.ti software version 9.0 [32] was used to
assist in the organization and coding of the data. Data
was analyzed using a thematic analysis method, where
themes were identified through a systematic coding
process. Initial codes were applied to the interview
transcripts, then further refined and grouped into
categories representing the subthemes and the main
themes [33]. Emerging themes and subthemes were
continually refined, tested, and revised using a constant
comparison approach [34]. To ensure data

Total working

Respondent Gender Hospital Current Position Current Department experience, excluding Total working experience in
number . current department (years)
housemanship (years)

1 Female Major specialist hospital ~ Medical officer Internal Medicine 0.5 0.5
2 Female Major specialist hospital ~ Medical officer Internal Medicine 5 5
3 Female Major specialist hospital ~ Medical officer Internal Medicine 3.5 3.5
4 Female Major specialist hospital ~ Medical officer Internal Medicine 2 2
5 Male Major specialist hospital Specialist Internal Medicine 9 9
6 Female State hospital Specialist Internal Medicine 7 7
7 Male State hospital Medical officer Internal Medicine 5 5
8 Male State hospital Medical officer Internal Medicine 4 4
9 Female State hospital Medical officer Internal Medicine 5 5
10 Male Major specialist hospital Specialist Internal Medicine 5.5 1.5
11 Male Major specialist hospital ~ Medical officer Internal Medicine 5.5 1.5
12 Male Major specialist hospital ~Medical officer Orthopedic 8 8
13 Male State hospital Specialist Surgical 9 9
14 Male Major specialist hospital ~ Medical officer Internal Medicine 9 4
15 Male University hospital Registrar Internal Medicine 7.5 5
16 Male University hospital Specialist Surgical 11 11
17 Male University hospital Specialist Internal Medicine 10 10
18 Male University hospital Registrar Orthopedic 4.5 4.5
19 Male  Non-specialist hospital ~ Medical officer N<.>r1.—rr1.ed} cal 4 4

multidisciplinary*
20 Female Non-specialist hospital ~ Medical officer Internal Medicine 4 2
21 Female Minor specialist hospital ~ Medical officer N(.m._m.ed.l cal 4 4
multidisciplinary*
22 Male Minor specialist hospital ~Medical officer Internal Medicine 4 2

*Non-medical multidisciplinary department: doctors in this department manage inpatients other than in internal medicine, including orthopedic and surgical

inpatients.
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triangulation, field notes taken by the interviewer-
researcher during and after the interviews were also
considered during data analysis [35]. Investigator
triangulation was applied, with two researchers (LSK
and WWC) independently checking the data for
consistency and reliability of coding and themes
generated [35]. The consensus and opinions of all
research team members were used to finalize the
themes.

Results

A total of 22 respondents participated in this study,
and the characteristics of each respondent are shown in
Table 1.

The factors and barriers influencing doctors’
decision-making in inpatient antibiotic prescribing are
presented in Figure 1. Five interrelated themes,
categorized as intrinsic and extrinsic factors, were
generated. These included prescriber-related factors,
patient-related  factors, antibiotic-related factors,
infection-related factors, and organization setting-
related factors. Some of the factors also acted as barriers
to appropriate inpatient antibiotic prescribing.

Theme 1: Prescriber-related factors and barriers
Theme 1 included competency, awareness, attitude,
fear, and influence from other prescribers. The
respondents reported that competency in diagnosing
infections, deciding which cultures and laboratory
parameters to request, and selecting appropriate
antibiotics for managing infections were required for

Figure 1. Factors and barriers influencing doctors’ prescribing
decision on antibiotics.

influencing
inpatient
antibiotic

prescribing

prevalence of infection

o Causative pathogen
o Surgery-related factor
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their decision-making. This was particularly important
for those working in resource-limited district hospitals
without in-house specialists. The respondents believed
that competency could be gained through personal
knowledge, work experience, formal ID training, and
exposure to different infection cases by combining the
hospital antimicrobial stewardship (AMS) teams.
Hence, incompetency due to lack of experience was
perceived as a common barrier for most junior doctors.

“I think lack of experience... this happens to a lot
of junior doctors. So, when they are not very sure
[about] the primary diagnosis, then, they will just treat
everything."— respondent 10, internal medicine
department, major specialist hospital, 5.5 years of work
experience.

The respondents believed that, awareness and
concern about antibiotic resistance led to a more
cautious approach to initiating antibiotics and regular
review of the need to continue antibiotics based on
culture results. Positive attitudes, such as self-
confidence and self-initiative toward learning about ID,
were also perceived to affect the decision-making
processes, as they were related to their competency.
Conversely, negative attitudes, such as a lack of
initiative to learn, a lack of sense of accountability in
tracing cultures (especially on weekends), and
resistance from non-ID consultants to follow advice
from ID experts were seen as barriers to appropriate
antibiotic prescribing.

Fear of patient complaints and deterioration of
patients’ condition were also reported to cause
unnecessary antibiotics to be prescribed as a form of
defensive medicine.

“I think, because of preventive (defensive)
medicine, we always think please, please do everything
so [that] the patient is not deteriorating...”
respondent 17, internal medicine department,
university hospital, 10 years of work experience

The respondents described the influences of other
prescribers, such as ID experts and seniors or
colleagues, in the antibiotic prescribing decisions in
their daily work. Some of these influences, including
expert opinions provided by ID specialists, helped
ensure that antibiotic prescriptions were appropriate
and adhered to guidelines or protocols. However, the
respondents reported feeling pressure to follow the
“normal practice” and not change antibiotics initiated
by others, even if they were deemed inappropriate, in
order to be accepted and recognized by their colleagues
and seniors. This was due to long-standing issues of
senior-junior hierarchy and the need to preserve inter-
collegial relationships within and between departments.
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In cases where different opinions were provided by
different specialists from different disciplines, the
decision to change antibiotics would usually be in the
hands of the primary team managing the patient.

“There are many times that I will see a patient seen
by other colleagues and they started straight away with
Tazocin (piperacillin/tazobactam). So... we have to
continue... but sometimes 1 tend to step down the
antibiotics, if the patient is not really ill... But,
sometimes, even I faced the challenges especially in
trying to step down the antibiotics or even stopping the
antibiotics when it is unnecessary (patient is under
different treating teams).” — respondent 15, internal
medicine department, university hospital, 7.5 years of
work experience.

Theme 2: Patient-related factors and barriers

Theme 2 included patient’s demographic
background and pre-existing medical problems,
patient’s clinical presentations or conditions, and
patient’s autonomy. The respondents reported that the
patients’ demographic factors, such as age, pregnancy,
and exposure risk; based on the patient’s activity or
lifestyle would be taken into consideration when
diagnosing infections and selecting antibiotics. For
example, they described that they would consider
covering for melioidosis caused by Burkholderia
pseudomallei which is found in soil, in patients who
were involved in gardening; or they might consider
covering for leptospirosis in patients who have visited
waterfalls or gone jungle trekking. In the case of
patients from special groups, extra caution would be
considered by them in deciding on antibiotics, such as
selecting antibiotics that are known to be safe for
pregnant patients, using broader spectrum antibiotics
for immunocompromised patients, adjusting the dosage
or selecting alternative antibiotics for patients with
existing renal or hepatic impairments, and selecting
antibiotics that require less frequent administration for
patients needing conservation of intravenous access.

“You want to prescribe end-stage renal disease
patient who has very minimal line IV (intravenous)
cloxacillin  four-hourly... you're going to cause
thrombophlebitis by just giving cloxa. It (the branula)
can probably last 2 days... So, in this kind of situation,
I will choose to use cefazolin (once-daily renal dose).”
— respondent 9, internal medicine department, state
hospital, 5 years of work experience.

In addition, the respondents highlighted the
importance of considering a patient’s pre-existing
medical problems, such as underlying medical
conditions, previous history of allergies and adverse
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effects, and prior diagnoses and cultures, when making
decisions about antibiotic treatment. Although previous
culture results and antibiotic histories were generally
perceived as helpful in decision-making, they were less
so for patients with a recent history of multiple
admissions and exposure to various antibiotics, as this
could pose challenges in promptly determining the
appropriate antibiotic treatment. Respondents also
noted that the COVID-19 pandemic presented new
challenges to the timely initiation of appropriate
antibiotic treatment, because COVID-19 needed to be
ruled out before any blood sample could be drawn or
processed, which led to delayed diagnosis and
treatment.

“If a patient is admitted for... let’s say pneumonia,
we usually have to label the patient as severe acute
respiratory infection, SARI, first. So, meaning to rule
out COVID. So, because of this, the investigations that
can be processed is very limited. Usually, microbiology
won't process blood culture. This causes a lot of delay
in giving the appropriate antibiotic.” — respondent 10,
internal medicine department, major specialist
hospital, 5.5 years of work experience

Patients’ clinical presentations and conditions were
also key factors considered by respondents when
deciding on antibiotics. They described that patients
who are critically ill or with deteriorating conditions,
such as septic shock, would be prescribed with broader
spectrum antibiotics compared to stable patients
without shock. Patients responding well to antibiotics
would have their treatment continued or de-escalated,
depending on laboratory investigations and cultures.

“So, it always depends on the condition of the
patient... whether the patient is in shock, not in shock.
So, in the initial phase, we have got no culture [and]
sensitivities, so, we normally start with the empirical
wide (broad) spectrum antibiotics.” — respondent 8,
internal medicine department, state hospital, 4 years of
work experience.

Patients’ autonomy in receiving treatment was also
reported to influence the prescribing of appropriate
antibiotics. For example, patients who refused
intravenous antibiotics or requested discharge against
medical advice might be prescribed oral antibiotics
instead, which could have an impact on treatment
outcomes.

“For example, the patient requested to be
discharged earlier or discharge at own risk (AOR), and
we had to discharge with oral antibiotics which might
further reduce the effectiveness in our treatment.” —
respondent 7, internal medicine department, state
hospital, 5 years of work experience
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Theme 3: Antibiotic-related factors and barriers

These factors include physical properties, and
pharmacokinetic and pharmacodynamic properties. The
respondents expressed their consideration of the
physical properties of antibiotics when treating patients
with renal impairment and fluid restriction. This
includes the volume of post-dilution and frequency of
administration, particularly when multiple choices of
antibiotics can provide the same pathogen coverage.

“Let’s say, BSI (blood stream infection), for
example. So, some patients (with renal impairment and
fluid restriction), we are (usually) giving cloxacillin...
but because of volume (visk of fluid overload), if there’s
available choice of cefazolin, they’ll use the cefazolin
because of (the) frequency that can be OD (once daily)
rather than the cloxacillin which can be QID (quarter

in die or four times a day).” — respondent 6, internal
medicine department, state hospital, 7 years of work
experience

The respondents mentioned converting patients
from intravenous to oral antibiotics once their clinical
condition improved, provided the bioavailability of the
oral antibiotic was similar to the intravenous form.
Besides choosing the appropriate antibiotics,
respondents would also consider the pharmacokinetic
and pharmacodynamic properties of the antibiotics,
such as penetration to the infection site, optimal dose,
and bioavailability; to ensure successful treatment of
the infection.

“For example, a patient with
meningoencephalitis... Whatever cultures that we send
will show a certain sensitivity towards a range of
antibiotics, but we need to take into account the choice
of antibiotics because you need the antibiotics to be
able to cross the blood-brain barrier effectively to treat
the patient.” — respondent 14, internal medicine
department, major specialist hospital, 9 years of work
experience

Theme 4: infection-related factors and barriers

This theme included epidemiology and prevalence
of infection, types and sources of infection, causative
pathogens, and surgery-related factors. The respondents
acknowledged that local endemicity of certain
infections, such as melioidosis and recent local
outbreaks of certain infections in the ward or hospital
would prompt them to prescribe antibiotics to treat
these common infections unless proven otherwise.

Before deciding to replace an antibiotic that was
deemed ineffective for a patient, respondents would
consider the type and source of the infection, including
the natural history, diagnosis, and severity of the
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infection. For example, in the case of melioidosis, it
may take longer for fever to resolve even if the patient
is responding well to the antibiotics. As such, the
escalation of antibiotics from ceftazidime to
carbapenem may not be necessary. Additionally,
respondents from the orthopedic department considered
factors such as the condition of wounds in response to
antibiotics, the risks of wound contamination from
different environments, and the severity of the
infection.

“Usually what we look at is the condition of the
wound. Is it granulating well? Is there slough? Is there
a new development of pus or not? Is the surrounding
erythematous? All these will let us know if the patient is
responding well to the antibiotics [or not].” —
respondent 18, orthopedic department, university
hospital, 4.5 years of work experience

“So, if let's say it's open fracture... open fracture on
a tar road and open fracture in the drain [are] two
different things, you know... The wound can be infected
by certain specific bacteria... some anaerobes... so our
antibiotic selection may be different.” — respondent
18, orthopedic department, university hospital, 4.5
years of work experience

Before the release of culture reports, respondents
described that they would decide on antibiotics based
on the possible causative pathogens to be covered. Once
the culture results are released, they would check on the
sensitivity and significance of the culture before
changing antibiotics.

“You see... the wound may look a bit greenish; the
discharge is a bit greenish... there’s a typical smell, you
know that this is definitely Pseudomonas. Tazocin
(piperacillin/tazobactam) is started. So, once you send
the culture and sensitivity, and it comes back to be
Pseudomonas, then we will change accordingly. [But]
1t very depends on the culture. If it's a swab culture we
take in the ward, then there's a high chance of
contaminants. If you take a deep tissue culture in the
operating theatre, and it grows something, then we
definitely will trust that more than anything else, you
know...” — respondent 18, orthopedic department,
university hospital, 4.5 years of work experience.

However, respondents were facing challenges with
cultures that showed no growth despite patients’
clinical conditions indicating the presence of an
infection. In such cases, they would rely on their clinical
judgment and continue administering antibiotics rather
than discontinuing them.

“The yield (of positive culture) is very low, it
doesn't correlate with clinical findings that we are
looking at the patient... patient looks very septic, it
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should be something growing but most of time [there]
is no growth on culture... so, that point of time, we
usually don't trust the culture... we just treat according
to the clinical examination — respondent 17,
internal medicine department, university hospital, 10
years of work experience

Both orthopedic and surgical respondents reported
that surgery-related factors, such as the timing, type,
and duration of surgery, influenced their decisions
regarding antibiotic prescribing. For example,
emergency or repetitive surgery was perceived to be
important for certain severe local infections because it
could prevent the systemic spread of infection and
deterioration of the patient’s condition. However, the
timing of surgery was determined by the patient’s
clinical condition, and unstable patients may not
undergo surgery even when it was indicated, due to the
need to balance the risks and benefits of surgery for the
patient’s clinical outcome.

“It’s based on the patient’s condition and
[whether] the patient is fit for surgery or not. So, most
of the common cases happen, patients with severe
sepsis, severe infections... Sometimes [the] patient
might be having a heart attack as well, MI (myocardial
infarction); then there’s a... in between a life-saving
procedure and the infection control, there’s a need to
be balanced.” — respondent 12, orthopedic hospital,
major specialist hospital, 8 years of work experience.

The respondents also described that the duration of
surgery determined the risk of patients getting surgical
wound infections, resulting in a longer duration or
change of antibiotics.

“The surgery time (duration) will affect the
duration of antibiotics as well... Because the more time
you take about the surgery, the more contamination.
Even though you are doing [the surgery in] OT
(operation theatre); [it] doesn’t mean that there is no
contamination. There’s still 1 or 2 percent infection
rate there... So, time (duration) of surgery; if it is
shorter, then, duration of antibiotic will be shorter...
vice versa.” — respondent 12, orthopedic hospital,
major specialist hospital, 8 years of work experience

Theme 5: organization setting-related factors and
barriers

This theme included organization policies, working
environment, and availability of resources. AMS
policies were perceived to play an essential role in
ensuring the appropriateness of antibiotic prescribing
practices in a hospital, especially with broad-spectrum
antibiotics. The respondents commented that AMS-
related strategies of restriction and pre-authorization of
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antibiotics, regular audits, and antibiotic rounds by
AMS teams had affected their decision-making process,
leading to justified and less unnecessary antibiotic use.
However, respondents from resource-limited hospitals
without in-house specialists described undesirable
issues with antibiotic restriction and pre-authorization
leading to delayed initiation of appropriate broad-
spectrum antibiotics. This happened because of the
perceived lengthy procedure to get the visiting
specialists’ approval to start the restricted antibiotic.

“For example, if I think my diagnosis [for the
patient] is going to be nosocomial infection, I would
want to start Tazocin (piperacillin/tazobactam). But
limitations are I cannot [do that] because I have to call
my specialist and discuss [it first].” — respondent 22,
internal medicine department, minor specialist
hospital, 4 years of work experience.

Regarding working environments, the importance
of a multidisciplinary approach was frequently
highlighted by the respondents. A healthy working
environment with good inter-collegial and inter-
professional collaboration, including with pharmacists,
nurses, laboratory staff, radiology staff, and record unit
staff; could accelerate the decision-making process in
prescribing appropriate antibiotics. In addition, the
engagement of nurses and ward pharmacists in rounds
was perceived as crucial by respondents to ensure
smoother decision-making.

“That’s why we need the teamwork. For example, if
[it’s] only [the] MO (medical officer) who needs to
trace everything, then of course, it will be difficult.” —
respondent 9, internal medicine department, state
hospital, 5 years of work experience

“The presence of pharmacists there during ward
round is very important because they really make a
difference in the way that we prescribe. Most of the
pharmacists actually really follow the national
antibiotic guidelines... you know, the personal
preference is not a good way to choose antibiotics.”
respondent 5, internal medicine department, major
specialist hospital, 9 years of working experience.

The respondents reported that effective
communication was vital in promoting inter-collegial
and inter-professional collaboration, as it could
minimize misunderstandings and optimize patients’
clinical outcomes.

“If I think the patient [referred by other
departments] requires the [change of] antibiotic
immediately, I will call in the MO (medical officer) and
have a discussion. If they disagree, then, they probably
will call their specialist or consultant... So, it’s always
a discussion [between doctors from different
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departments]. We will do things as per our terms, but
we will definitely take in everyone’s consideration.” —
respondent 9, internal medicine department, state
hospital, 5 years of work experience.

In addition, the respondents frequently mentioned
that the availability of resources was a critical factor in
their decision to prescribe appropriate antibiotics. This
included access to antibiotics, relevant expertise,
diagnostic tests, laboratory services, readily accessible
reference sources, and electronic medical systems. The
respondents noted that this was particularly challenging
in public hospitals with limited resources, where they
had to optimize the use of available resources to ensure
the best possible outcomes for their patient. Sometimes
they needed to prescribe antibiotics based on
availability. For example, one respondent reported that
limited antibiotic choices in rural hospitals could delay
the prompt initiation of antibiotics that would need to
be accessed from other distant hospitals.

Based on previous experience in other hospitals,
readily accessible online reference sources were
reported by one respondent to facilitate decision-
making, as doctors could check the appropriate
guidelines anywhere, anytime. The respondents also
highlighted the importance of having relevant expertise
such as in-house specialists, ID specialists, ward
pharmacists, clinical microbiologists, radiology teams,
and AMS teams. In smaller hospitals with limited
resources, complicated cases or cases requiring
surgeries may need to be referred to larger hospitals for
further management, and there might be prolonged
antibiotic use if there was a delay in patient acceptance
and transfer.

“Before when I was in Hospital W, of course it’s
easier because the ID (specialist) is there (in-house).
So, if you have anything, you can consult [him] any
time, day, morning, night, any day, every day.” —
respondent 4, internal medicine department, major
specialist hospital, 2 years of work experience.

“In smaller hospitals, when you would like to refer
cases for surgery... because of lack of human resources
(in-house surgeons)... So, we cannot (operate to)
rapidly remove the source of infection as expected... so
we might continue antibiotics longer while waiting for
them (surgeons) to do something...” — respondent 17,
internal medicine department, university hospital, 10
years of work experience.

The availability of radiology and laboratory
services, as well as electronic medical systems, was
perceived to affect antibiotic prescribing decisions. The
lack of such resources was perceived as a barrier in
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limited-resource public hospitals where services are
often outsourced to larger hospitals.

“Here (limited-resource hospital), if there’s a
growth, they (laboratory staffs) will send to another
hospital [to further culture]. They only give us the
preliminary report (Gram-stained organism). Once it
goes to the other hospital (to further culture), then only
we get the final formal report (culture and sensitivity).
So, in that way, there is a slight delay, yeah, to escalate
the antibiotic” — respondent 22, internal medicine
department, minor specialist hospital, 4 years of work
experience.

Discussion

To our knowledge, this is the first qualitative study
to provide an in-depth overview focusing on the factors
and barriers influencing doctors’ decisions to prescribe
antibiotics to inpatients in different public hospital
settings in Malaysia. Findings from this study
demonstrate that prescribing antibiotics is a complex
process that is influenced by both intrinsic and extrinsic
factors, which may be interrelated, either directly or
indirectly. Notably, doctors in resource-limited
hospitals appeared to experience more barriers in
prescribing appropriate antibiotics than those in larger
hospitals with more expertise and resources. These
findings can help to facilitate quality improvement
strategies aimed at promoting more rational antibiotic
prescribing practices and enhancing AMS programs in
Malaysia.

Findings from this study demonstrated that patient-
related factors were not the only factors influencing
doctors' decision-making processes for prescribing
antibiotics to inpatients. Intrinsic factors, such as
prescriber-related factors were also commonly
reported, consistent with previous studies [36—41]. The
respondents were aware of the importance of antibiotic
resistance and the need to streamline antibiotics based
on cultures, in line with other studies [19,42,43].
Nonetheless, some respondents acknowledged that
irrational antibiotic prescribing can happen due to lack
of prescriber competency, negative attitudes, and fear
of patient complaints or deterioration. These individual
factors can be addressed by implementing and
including AMS strategies in hospital policies, such as
regular antibiotic usage monitoring by pharmacists
along with audits and feedback to doctors, and
continuous medical education [43,44].

This study also found that socio-cultural contexts
such as senior-junior hierarchy, professional hierarchy,
and non-interference of others’ prescribing; influenced
respondents’ decision-making, as reported in previous
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studies [17,19,24,30,37—41]. Doctors may passively
adhere to the prescribing norms in their hospitals due to
fear of criticism, individual responsibility for patients’
deterioration, and the desire to maintain a positive
relationship with colleagues [18,19,24,45]. Effective
inter-collegial and inter-professional communications,
regular review of selected broad-spectrum antibiotic
cases by the multidisciplinary AMS team, and role
modelling by senior staff during rounds can help break
and improve the prevailing cultures in the hospital
[13,18,24,39,46]. Enforcing the best antibiotic
prescribing practices through leadership at the
department level is crucial when developing hospital
policies for quality improvement [30].

The availability of resources was deemed to be an
important extrinsic factor by most respondents in this
study. Without these resources, appropriate diagnosis
and antibiotic prescribing could be delayed, which
could impact clinical outcomes of patients. The
availability of non-human resources was described to a
greater extent in this study as compared to previous
overseas studies. A probable reason for this is the
differences in healthcare system settings, as different
types of public hospitals in Malaysia are equipped with
different resources [25]. Smaller district public
hospitals may only be equipped with basic resources to
serve nearby communities due to geographical
limitations, although referrals of complicated cases and
outsourcing of laboratory and radiology services can be
made to larger resource-rich public hospitals when
needed [25]. Outsourcing of laboratories and delays in
receiving microbiology reports can lead to prolonged
inappropriate antibiotic use, due to increased transfer
time and a lack of remote tracing system [14,47].
Effective pooling of resources within hospital networks
by state health departments and expanding
telecommunication services are recommended to
address this issue [48].

In terms of human resources, ID specialists and
microbiologists are commonly recognized as essential
experts for prescribing antibiotics [14,24]. The
unavailability of these experts in certain hospitals was
perceived as a common barrier. Remote consultation or
teleconference with visiting experts from other
hospitals can improve appropriate antibiotic prescribing
[48,49]. In addition, the importance of pharmacists in
the decision-making process for prescribing antibiotics
was highlighted by a few respondents in this study and
other studies, highlighting the increasing importance of
multidisciplinary collaboration and its acceptance by
doctors [14,24,38,39]. Pharmacists play a vital role in
being the gatekeeper to antibiotic use by actively and
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regularly reviewing antibiotic orders, participating in
ward rounds, providing telephone advice, and
implementing AMS activities to reinforce prudent
prescribing of antibiotics to inpatients [39,44].

Interestingly, compared to other studies, antibiotic-
and surgery-related factors were frequently reported in
this study. The optimization of dosing based on
pharmacokinetic and pharmacodynamic concepts has
gained much attention in recent years as it maximizes
treatment outcomes and minimizes the emergence of
antibiotic resistance and healthcare costs [50]. In
Malaysia, the public healthcare system is funded by the
federal government, and patients pay a minimal fee
[25]. Therefore, the selection of antibiotics considers
their pharmacokinetic and pharmacodynamic profile
and effectiveness to ensure hospital budgets are utilized
efficiently to treat more patients. Furthermore, this
study found that respondents from different specialties
considered different factors when taking decisions on
antibiotics. For instance, diagnosis and severity of
wound infections and surgery-related factors were
commonly considered by respondents from surgical and
orthopedic departments. Wound conditions, types of
surgery, and timing and duration of surgery, determine
the rate of infections, and hence influence the choice
and continuation of antibiotics post-surgery [51-54].
Further studies should delve into them, and more
studies can be conducted in AMS in wound care.

The findings from this study dictate a wide range of
factors and barriers that are interrelated. Implementing
suitable AMS strategies according to different factors
and barriers in different hospital settings is imperative
to improve inpatient antibiotic prescribing among
doctors [17,19]. However, the restrictive and persuasive
strategies and educational interventions in AMS may
not promise behavioral changes in humans, because
behavior change is complex and influenced by
numerous factors interacting at multiple levels
[41,55,56]. Nevertheless, the application of behavioral
science has an emerging role in optimizing prudent
antibiotic use in AMS [38,55,57]. Policy changes and
translation into better antibiotic prescribing practices
may include creating a prescribing norm of managing
antibiotic resistance as everyone’s responsibility, and
positive role modeling and enabling trust to raise
questions and challenge others [13]. Changing existing
behaviors and working cultures among the doctors may
not be easy, but the desired behaviors can be cultivated
among future doctors through instilling the thought of
acknowledging the engagement of multidisciplinary
collaboration in the decision-making for judicious
antibiotic prescribing during undergraduate and
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postgraduate training programs [57]. Additionally,
incorporating conceptual framework into clinical
practice, such as the “four moments of antibiotic
decision making”, can assist doctors in recognizing
problems and guide them with potential solutions
through adaptive change model [56]. The framework
uses a structured stepwise approach composed of four
critical moments of antibiotic decision-making, starting
from the diagnosis of infection until the completion of
antibiotics dosage [31]. Similarly, to help translate
knowledge into behavior and close the gap between
intentions and actions, introducing implementational
intention of “if-then” plans to doctors may be effective
in changing their behavior [58]. Some examples of
implementational intention to ensure appropriate
inpatient antibiotic prescribing are: “If 1 have
prescribed broad spectrum antibiotics, then I should
review the culture results after 72 hours to decide the
need to de-escalate them”; “If an antibiotic initiated by
others is not justifiable, then I should discuss with them
and do necessary changes”; and “If an antibiotic is
prescribed for a patient, then I should check or decide
the duration”.

There are a few strengths in this study. The
respondents were recruited based on different clinical
backgrounds and various working experiences in
different Malaysian public hospital settings, to ensure
diversity and richness of the data. The inclusion of
surgeons in this study provided additional interesting
and valuable findings, which to our knowledge, were
not frequently reported in previous studies. One-to-one
interviews instead of focused group discussions, were
conducted to avoid the possible impact of senior-junior
hierarchy issues and to delve in depth into the scope. A
limitation of this study is that the respondents were
recruited from only 6 public hospitals in 3 states in West
Malaysia. Thus, the findings from this study may not be
generalized to the entire doctor population in public
hospitals. In addition, doctors from private hospitals
were not included in this study because there could be
a possibility of differences in cultural and social
context. Future studies can be expanded to include
doctors nationwide including East Malaysia and private
hospitals, to get a more comprehensive insight into this
topic.

Conclusions

This study provides valuable insights into various
factors and barriers, including intrinsic and extrinsic
factors, that influence doctors’ decision-making process
when prescribing antibiotics to inpatients in Malaysian
public hospitals. The complex interactions between the
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themes suggest that behavioral change is required to
improve appropriate inpatient antibiotic prescribing
practices. Therefore, the findings from this study should
be considered in conjunction with the application of
behavioral science in designing targeted approaches for
quality improvement interventions.
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