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Background: A successful antimicrobial stewardship program (ASP) is sustained through improving
antimicrobial prescribing by changing prescribing behavior. This requires a better understanding of
hospital stakeholders’ views regarding antimicrobial resistance (AMR), antimicrobial use and participation
in ASP activities. Objectives: Identify perceptions and attitudes among physicians and pharmacists in a
public hospital toward AMR, prescription and ASP. Methods: A questionnaire consisting of 45 items was
distributed to physicians and pharmacists in a 320-bed public hospital. All responses were formatted into
the Likert scale. Results: A total of 78 respondents (73% response rate) completed the questionnaire. The
majority of the respondents perceived AMR within hospital as less of a severe problem, and factors outside
hospital were considered to be greater contributors to AMR. In addition, interprofessional conflict was
identified as a serious concern in relation to implementing ASP. Conclusion: This finding indicates the
need to address existing perceptions and attitudes toward ASP activities that may hamper its successful
implementation in Indonesia.
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Antimicrobial resistance (AMR) is a global threat in the medical field [1,2]. In addition to the devastating impact of
infections that are resistant to commonly used antimicrobials, the slow development of new antimicrobials to treat
resistant pathogens is concerning [2,3]. While encouraging progress to create novel antimicrobial entities has been
observed [3–6], efforts to maintain the efficacy of existing antimicrobial resources are of paramount importance [4].
Furthermore, given the limited options of antimicrobials in the low- and middle-income countries, strong commit-
ment to using currently available antimicrobials judiciously is essential in the healthcare setting [7,8]. Though the
predominant use of antimicrobials is in primary healthcare settings [9], inappropriate use of antimicrobials remains
a challenging issue in hospitals [10,11].

Along with infection control measures, the use of antimicrobial stewardship programs (ASPs) is considered a
fundamental strategy to minimize the emergence and escalation of AMR in hospitals [12]. Antimicrobial stewardship
program activities have successfully decreased antimicrobial consumption and helped contain the development of
antimicrobial-resistant pathogens in hospitals without compromising clinical benefit [13,14]. Regardless of the
strategies being implemented, one critical component of any successful ASP initiative is changing the behavior in
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antimicrobial prescribing practices [15,16]. Identifying factors that influence antimicrobial prescribing patterns has
been shown to help change prescribing behavior and curtail the inappropriate use of antimicrobials in hospitals [17].

Through the Indonesian Ministry of Health in 2015, hospital ASPs have found political momentum to be widely
implemented across the country [18]. There are more than 2400 hospitals in Indonesia, and almost 40% are public
hospitals. Even though the total number is less than the private hospitals, the beds in public hospitals contribute
almost 55% of the total bed capacity in Indonesia [19]. The pressure to enact hospital-wide ASP activities has only
increased since then, as the Indonesian Commission for Hospital Accreditation regards these ASPs as a central
indicator in the hospital accreditation process [20]. Nevertheless, reports regarding the extent to which hospital-wide
ASP implementation has occurred across the country are yet to be published.

It is now acknowledged that regular survey of knowledge, beliefs, attitudes and perceptions on antimicrobial use
is central to evaluating the successful implementation of hospital-wide ASPs [17]. Currently, published surveys in an
Indonesian setting explored two main areas: the knowledge and belief of healthcare professionals toward judicious
antimicrobial use [21]; and whether the requirements for successful ASP implementation, as recommended by the
CDC, are in place [22]. The perceptions and attitudes of key healthcare stakeholders toward ASP implementation
in Indonesian hospitals, however, are currently unknown. In particular, concerns regarding ASP implementation,
particularly the impact on hospital hierarchy and prescribing autonomy, are yet to be investigated [21–23]. Lack of
understanding of these aspects may hamper the sustainability of ASP implementation in Indonesian hospitals [24,25].

The aim of this study was to describe perceptions and attitudes toward AMR, antimicrobial use and ASPs among
key healthcare professionals in an urban teaching hospital in Indonesia.

Materials & methods
Study design & setting
A descriptive cross-sectional study was conducted in a 320-bed public hospital in Surabaya, East Java Province,
Indonesia. At the time of survey, there were 65 specialist physicians, 30 general physicians, 12 pharmacists and
357 nurses covering 24 outpatient departments, emergency department, a dialysis centre, inpatient wards and an
intensive care unit. There were no infectious disease physicians, specialist infectious disease pharmacists or clinical
microbiologists at the hospital. However, some of the physicians at the hospital have a special interest in infectious
disease, while some pharmacists have a master’s degree in clinical pharmacy. An ASP team consisting of 15 people
from different disciplinary backgrounds, including physicians with various specialties, pharmacists, nurses and
midwives, was established at the hospital in 2016. Limited ASP activities were being conducted by this team at
the time of study. These mainly focused on monitoring and reporting the most frequent antimicrobials used in the
hospital.

Questionnaire development
A purposive structured questionnaire, designed to be self-administered, was used in this study. The first section
of the questionnaire collected demographic information and included a brief description of ASPs in anticipation
of some respondents not being familiar with the term. The second section covered four domains: attitudes
toward introduction of a hospital-wide ASP, perceptions toward AMR, antimicrobial use and the impact of ASP
implementation. Items for each domain were generated through a literature review [17,26–42], together with input
from an expert from Australia. The first draft of the questionnaire was written in English and consisted of 75
items. This first draft was sent to a multidisciplinary research group consisting of physicians, hospital pharmacists
and academic faculty members from both Australia and Indonesia for content validation. Except for two questions
regarding the contribution of antimicrobial use in agriculture and veterinary medicine to the problem of AMR
in hospitals (which were subsequently deleted), all other questions were considered appropriate for identification
of perceptions and beliefs toward AMR, antimicrobial utilization and ASP implementation in the hospitals. In
addition, another five questions were deleted because they were deemed to have very similar content with other
questions. Upon further review, it was highlighted by our Indonesian research group that a total of 68 questions
might be considered too long, resulting in hospital-based workers not being willing to complete it due to time
constraints. Therefore questions surrounding perceptions of factors influencing antimicrobial prescribing behavior
(n = 15) and continuing education (n = 8) were further deleted. The final approved survey contained 45 items.

Items were formatted with a seven-point Likert scale which included several possible answers ranging from
‘strongly disagree’ to ‘strongly agree’, from ‘not useful at all’ to ‘very useful’, from ‘not a problem’ to ‘a very serious
problem’ and from ‘never’ to ‘always’. Translation into Bahasa Indonesia was conducted by one researcher (ES),
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and the backward translation to English version was conducted by a native English-speaking researcher fluent in
Bahasa Indonesia.

Face validity and reliability of the Indonesian version of the 45-item questionnaire were established through
field tests conducted among 21 physicians and 21 hospital pharmacists from several hospitals other than the
study hospital. Previous survey studies and methodology have defined a Chronbach’s α-coefficient of 0.45–0.99
as acceptable for internal consistency [43,44]. In our study, we defined a Chronbach’s α ≥0.6 as acceptable [44].
Based on a sample of 42 respondents, our survey was expected to achieve this defined threshold for an acceptable
Chronbach’s α-coefficient [43]. In our pre-testing, it was found that the time needed to complete the questionnaire
ranged from 8 to 16 min, while the Chronbach’s α-coefficients for the four domains ranged from 0.72 to 0.906.

Eligibility criteria of respondents & data collection
All physicians and pharmacists working in the hospital were eligible to be included in this study. However, those
who were not active at the time of questionnaire distribution, including those on study and annual leave, were
excluded. Physicians in training were also excluded from participation.

A set of documents consisting of an introductory letter, a respondent information sheet, two copies of an informed
consent form and a copy of ethical clearance was handed to each respondent along with the questionnaire. Besides
written documentation, the nature of voluntary participation and anonymity was verbally explained to each
respondent at the time of distributing the questionnaire.

The questionnaire was distributed to all physicians and pharmacists on site during working hours from the end of
April 2019 to the end of August 2019. Participation was voluntary. One of the researchers (ES) visited respondents
to follow up completion of the questionnaire. Those who did not hand in the questionnaire after being visited
on three separate occasions or who clearly stated that they did not want to participate were excluded in the final
analysis. There was no incentive given to participate in the questionnaire.

Data analysis
Descriptive analyses using means and percentages were performed for the sociodemographic data. Categorical data
were presented as proportions that were ‘in agreement’ or as a ‘serious problem’ (i.e., those with a ‘6’ and ‘7’ Likert
scale response). Levels of concern toward the consequences of ASP were graded as ‘no concern’ (i.e., a ‘1’ or ‘2’
Likert scale response), ‘limited concern’ (i.e., a ‘3’, ‘4’ or ‘5’ Likert scale response) and ‘very concerned’ (i.e., with a
‘6’ or ‘7’ Likert scale response). A two-sided Fisher’s exact test or Pearson’s χ-square test were used to compare the
perceptions toward AMR and antimicrobial use in the hospital, and attitudes toward ASP between physicians and
pharmacists [45]. A p-value of <0.05 was used as a cutoff point to define statistically significant differences observed
between the two professions. All data analysis was conducted in Statistics/Data Analysis (STATA) Special Edition
v.16.p (StataCorp, TX, USA).

Ethical consideration
This study was approved by the Human Research Ethics Committee (HREC) of the University of Queensland
(approval no. 2018001341) and the Ethical Committee at the research site (approval no. 004/KE/KEPK/2019).

Results
A total of 107 questionnaires were distributed and 78 were returned, corresponding to a response rate of 73%.
Returned questionnaires were from 12 pharmacists (out of 12) and 66 physicians (out of 95), giving response rates
of 100 and 69.4%, respectively. Three physicians were on leave at the time of data collection, and 26 did not
return the questionnaire regardless of follow-up efforts. One pediatrician did not complete due to time constraints;
reasons for not completing the questionnaire for the remaining non-responder physicians could not be determined.
Table 1 presents the detailed demographic information of respondents.

Antimicrobial resistance
More than 50% of respondents agreed that AMR was a serious problem in their hospital (Table 2). When asked
about the impact of AMR on their patients, a large proportion of respondents agreed that AMR could prolong
hospital stay, increase health expenditure and lead to worse clinical outcomes. When compared with the physicians,
pharmacists were significantly less likely to have experience caring for a patient with a multidrug-resistant infection
(p = 0.007). Almost 90% of respondents agreed that factors outside of the hospital, including self-medication
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Table 1. Characteristics of participants.
Characteristic Pharmacists (12)

n (%)
Physicians (66)
n (%)

All (78)
n (%)

Age (years)

Gender

– Male 0 (0) 31 (47.0) 31 (39.7)

– Female 12 (100) 35 (53.0) 47 (60.3)

Position

– Head of department 1 (8.3) 12 (18.2) 13 (16.7)

– Staff 11 (91.7) 54 (81.8) 65 (83.3)

Area of practice

– Emergency department 1 (8.3) 9 (13.6) 10 (12.8)

– Mainly inpatient 6 (50) 8 (12.1) 14 (18.0)

– Mainly outpatient 3 (25) 19 (28.8) 22 (28.2)

– Both inpatient and outpatient 0 (0) 25 (37.9) 25 (32.1)

– Other 2 (16.7) 5 (7.6) 7 (8.9)

Highest education

– Bachelor + professional degree 10 (83.3) 9 (13.6) 19 (24.4)

– Postgraduate 2 (16.7) 0 (0) 2 (2.6)

– Specialist 0 (0) 57 (86.4) 57 (73.0)

Working experience (years)†

– Mean (min–max) 9 (1.5–19) 10 (1–34) 10 (1–34)

– 1–5 4 (33.3) 25 (37.9) 29 (37.2)

– �5–10 4 (33.3) 17 (25.8) 21 (26.9)

– �10 4 (33.3) 21 (31.8) 25 (32.1)

Familiarity with ASP term

– No 9 (75) 41 (62.1) 50 (64.1)

– Yes 3 (25) 25 (37.9) 28 (35.9)

Treating patients with resistant bacteria§

– No 12 (100) 40 (60.6) 52 (66.7)

– Yes‡ 0 (0) 26 (39.4) 26 (33.3)

– 1 patient 0 (0) 7 (26.9) 7 (26.9)

– 2–12 patients 0 (0) 17 (65.4) 17 (65.4)

– �12 patients 0 (0) 0 (0) 0 (0)

Involvement in the hospital ASP

– No 10 (83.3) 56 (84.9) 66 (84.6)

– Yes 2 (16.7) 10 (15.2) 12 (15.4)

†Three physicians did not respond to this question.
‡Two physicians did not respond to this question.
§Statistically significant difference was observed between two groups (p = 0.007; two-sided Fisher’s exact test).
AMR: Antimicrobial resistance; ASP: Antimicrobial stewardship program.

with antimicrobials and poor patient adherence, contributed to AMR. In comparison, fewer participants felt that
intrahospital factors such as overuse of antimicrobials in the hospital (70.5%) and ineffective infection control
(71.8%) in the hospital would contribute to AMR. In addition to this, approximately 75% of respondents believed
that irresponsible and inappropriate use of antimicrobials could potentially cause AMR.

Antimicrobial use & appropriateness
The perceptions toward antimicrobial prescribing practices within the hospital are presented in Table 3. Pharmacists
were more likely to agree that antimicrobials were overused within the hospital (p = 0.028) and that overprescribing
antimicrobials was better than underprescribing (p = 0.044). A relatively limited number of respondents (26.9%)
were in agreement that antimicrobial use in the hospital could be classified as highly appropriate. Of the total
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Table 2. Perceptions toward antimicrobial resistance.
Questions Pharmacists (12)

n (%)
Physicians (66)
n (%)

All (78)
n (%)

p-value

Participants who thought serious problem about AMR† (%)

Global world 8 (66.7) 38 (57.6) 46 (59.0) 0.752

Indonesia 10 (83.3) 51 (77.3) 61 (78.2) 1.00

Your hospital 7 (58.3) 36 (54.5) 43 (55.1) 0.808§

Participants who were in agreement‡ (%)

When it is compared with patients with relatively similar clinical conditions, to what extent do you agree that antimicrobial resistance will impact on:

– Prolonging the hospital stay 12 (100) 54 (81.8) 66 (84.6) 0.195

– Increase the hospitalization cost 12 (100) 55 (83.3) 67 (85.9) 0.198

– Worse clinical outcome 12 (100) 55 (83.3) 67 (85.9) 0.198

Participants who were in agreement‡ (%)

Please indicate to what extent do you agree that the factors listed below will contribute to the development of antimicrobial resistance:

– Self-medication of antimicrobials in the community 10 (83.3) 60 (90.9) 70 (89.7) 0.601

– Poor patient adherence to antimicrobial therapy (especially in the community and
outpatient settings)

10 (83.3) 60 (90.9) 70 (89.7) 0.601

– Overuse of antimicrobials in the hospitals 8 (66.7) 47 (71.2) 55 (70.5) 0.741

– Inappropriate dosage regimens of antimicrobial therapy 9 (75.0) 49 (74.2) 58 (74.4) 1.00

– Inappropriate duration of antimicrobial therapy 9 (75.0) 49 (74.2) 58 (74.4) 1.00

– Infection control in the hospital 9 (75.0) 47 (71.2) 56 (71.8) 1.00

†Rated on Likert scale from 1 (not a problem) to 7 (very serious problem).
‡Rated on Likert scale from 1 (strongly disagree) to 4 (neither agree or disagree) to 7 (strongly agree).
§Analyzed with Pearson’s � -square test; unless otherwise indicated, a two-sided Fisher’s exact test was used.

Table 3. Perceptions toward antimicrobial use in the hospital.
Parameters Pharmacists (12)

n (%)
Physicians (66)
n (%)

All (78)
n (%)

p-value

Participants who were in agreement with a perception that antimicrobials was
overused in the hospital† (%)

4 (33.3) 5 (7.6) 9 (11.5) 0.028#

Participants who were in agreement‡ (%)

– It is better to overprescribe antimicrobials than underprescribe 3 (25.0) 3 (4.5) 6 (7.7) 0.044#

– Overprescribing antimicrobials will not result in any adverse consequence 0 (0) 3 (4.5) 3 (3.9) 1.00

– There will always be newly developed antimicrobials in the future 1 (8.3) 16 (24.2) 17 (21.8) 0.446

Participants who were in agreement with a perception that the appropriate use of antimicrobials was high§ (%)

– Within the hospital 4 (33.3) 17 (25.8) 21 (26.9) 0.724

Participants who were in agreement‡ (%)

– The appropriateness of antimicrobials should be regularly reviewed every day
duringtherapy

7 (58.3) 31 (47.0) 38 (48.7) 0.469¶

†Rated on Likert scale from 1 (underuse) to 4 (neither under or overuse) to 7 (overuse).
‡Rated on Likert scale from 1 (strongly disagree) to 4 (neither agree or disagree) to 7 (strongly agree).
§Rated on Likert scale from 1 (low) to 4 (neither low or high) to 7 (high).
¶Analyzed with Pearson’s � -square test; unless otherwise indicated, a two-sided Fisher’s exact test was used.
#p � 0.05.

respondents, fewer than half (48.7%) agreed that appropriateness of antimicrobial prescriptions should be reviewed
every day.

Antimicrobial stewardship
The perception and attitudes toward ASPs are summarized in Table 4. The majority of respondents were unfamiliar
with the term ‘ASP’ (64.1%) and were currently not involved in any ASP activities (84.6%). The two ASP activities
that had the most agreement among respondents to be implemented were a formal policy regulating the overall
use of antimicrobials in the hospital (88.5%) and introduction of local antimicrobial guidelines and protocols
(84.6%). However, no significant differences were observed with regard to the preferred ASP activities among the
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Table 4. Attitude toward antimicrobial stewardship program.
Parameters Pharmacists (12)

n (%)
Physicians (66)
n (%)

All (78)
n (%)

p-value

Participants who were in agreement† (%)

A formal policy for the use of antimicrobials should be introduced at your hospital 12 (100) 57 (86.4) 69 (88.5) 0.340

A policy that limits the prescribing of selected antimicrobials to certain clinical indications via
an approval process should be introduced at your hospital

12 (100) 49 (74.2) 61 (78.2) 0.059

Local antimicrobial guidelines and protocols should be introduced at your hospital 11 (91.7) 55 (83.3) 66 (84.6) 0.679

A computer application which gives advice on selection and duration of antimicrobial therapy
for specific clinical conditions would be clinically useful

11 (91.7) 45 (68.2) 56 (71.8) 0.162

A team providing individualized antimicrobial prescribing advice and feedback would assist
with antimicrobial selection

12 (100) 50 (75.8) 62 (79.5) 0.112

I would be interested in participating in education sessions about antimicrobial stewardship 12 (100) 40 (60.6) 52 (66.7) 0.007§

I would be willing to participate in‡ any activities to improve the quality of antimicrobial use
at the hospital

11 (91.7) 36 (54.5) 47 (60.3) 0.022§

†Rated on Likert scale from 1 (strongly disagree) to 4 (neither agree or disagree) to 7 (strongly agree).
‡Analyzed with Pearson’s � -squared test; unless otherwise indicated, a two-sided Fisher’s exact test was used.
§p � 0.05.

ASP may change the hierarchy consultation in my area:†

28.78

27.27

27.27

16.67

25.75

24.36 57.69

57.58

58.33

25

28.79

28.21

66.67

63.64

64.1

63.64

63.64

9.09

9.09

25

16.67

17.95

8.33

7.57

7.69

57.58 13.64Physicians

Physicians

Physicians

Physicians

Physicians

All

All

Pharmacists

Pharmacists

ASP may limit my clinical autonomy or prescribing autonomy:†

ASP forces me to choose antimicrobials I feel are inappropriate:†

ASP may lead to conflict between healthcare professionals
in the hospital:

ASP may delay the time to give appropriate antimicrobials
for patients:

Respondents (%)

No concern Limited concern Serious concern

Figure 1. Perceptions toward the impact of implementing an antimicrobial stewardship program.
†Questions only for physicians.

two groups. Compared with the physicians, pharmacists were more likely to participate in education sessions about
ASP (p = 0.007) and also to commit to ASP activities (p = 0.022).

A large proportion of respondents reported concerns about the implementation of an ASP, including the timely
administration of antimicrobials to patients (75.6%) and potential conflict with other healthcare professionals
(71.8%) (Figure 1). In addition to this, a substantial number of physicians raised concerns regarding the autonomy
(72.73%) and prescribing etiquette (71.22%) in their field that may result from ASP implementation.
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Discussion
This study represents a description of perceptions and attitudes among hospital-based healthcare professionals
toward AMR, antimicrobial use and ASPs in an Indonesian setting. Based on the findings, considerable work needs
to be undertaken to ensure successful implementation of hospital-wide ASP activities in this country.

Notably, the findings showed that healthcare professionals in the present study were aware of the problem of
AMR in their hospital, as well as at national and international levels. However, the perception was that AMR
was less of a problem at the study hospital when compared with the national level, a finding common to other
surveys [17,35,36]. Factors outside hospitals, in particular antimicrobial self-medication in the community, were
perceived as major contributors to the development of resistant pathogens. It is worth noting that antimicrobial
self-medication has been identified as a public health issue in low- and middle-income countries, including the city
in which the current study was conducted [46–48]. This could potentially explain why there was an impression that
AMR was more of a problem outside of the study hospital.

Similar to findings from other studies [49,50], a limited number of respondents were of the view that antimi-
crobials were overused in the hospital, with pharmacists more likely to agree that overprescribing was better than
underprescribing. This does not necessarily indicate that pharmacists support irresponsible use of antimicrobials, as
evidenced by their awareness of the negative consequences of overprescribing antibiotics and the risk of dwindling
antibiotic resources. Although the precise reasons for this finding have not been explored in the study, a tendency
toward overprescribing antimicrobials may reflect a lack of clarity among pharmacists on which patients may or
may not benefit from antimicrobial therapy. This may stem from the notable finding that respondent pharmacists
had less experience in caring for patients with multidrug-resistant infections.

Almost three-quarters of our respondents were not confident of antimicrobial prescriptions being appropriate, a
finding similar to those of previous studies [51,52]. There might be several reasons why the respondents believe there
is a high level of inappropriate prescribing in the hospital [53–56]. Firstly, guidelines to determine dose and duration
of antimicrobial treatment might not always be accessible at the time of prescription, as has been documented in
other studies from developing countries [54–56]. Secondly, patients’ presenting signs and symptoms and concerns
regarding clinical deterioration might mean that antimicrobials are prescribed pre-emptively and not according to
best practice [55]. For example, due to limited access to hospitals and use of alternative therapies beforehand, patients
might arrive in Indonesian hospitals in relatively sicker condition compared with those in developed countries [19,57].
Thirdly, our respondents might not have adequate time or resources to self-evaluate the appropriateness of their
own antimicrobial prescriptions, meaning there is a lack of a feedback loop to consolidate confidence in their
antimicrobial prescribing.

The majority of respondents in this study welcomed any strategies to improve the appropriateness of antimicrobial
prescription behavior. It is worth highlighting that the least-preferred option, that of computer-assisted stewardship,
may in fact relate to inadequate access to information technology facilities within the hospital.

As has been reported in a previous study [17], pharmacists were more interested in being actively involved in
stewardship activities when compared with physicians. One reason for this could be related to the way in which
pharmacists now perceive their role as members of the health profession [58,59]. Traditionally, the central role of
pharmacists has been more focused on drug supply and knowledge, including dispensing, distributing and providing
medical information [60]. However, this role is extending to provide more patient-centered services; examples of this
include pharmacists’ involvement in drug selection and reviewing the appropriateness of medications. In Indonesia,
pharmacists have also been transitioning to patient-centered services [60,61]. For the hospital settings, the Indonesian
Ministry of Health requires pharmacists to assess the appropriateness of treatment received by patients, including
antimicrobials [61]. It is, therefore, expected that the practices of Indonesian pharmacists nowadays extend beyond
just medicine supply.

In contrast to pharmacists, almost one-half of physicians said they would not be willing to participate in ASP
activities. As most physicians were supportive of ASP implementation, this finding may indicate time constraints
as a barrier to being actively involved in these activities, rather than opposition to a hospital-based ASP.

A potential barrier to active involvement in antimicrobial therapy, however, may be pharmacists’ concerns
about potential conflict with other healthcare professionals, including prescribers. Previous studies have commonly
reported open communication with prescribers as a barrier for pharmacists to be routinely involved in ASP
activities [62,63]. It should be acknowledged that communication among different health professionals is uniquely
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challenging for several reasons, including the differences in ideologies and aims, inequalities in perceived power
relations and interpersonal trust barriers [64,65].

Identification of the roles and responsibilities of each profession are essential as a starting point to encourage a
multidisciplinary framework for ASP activities [66]. In addition, opening up opportunities for regular meetings and
maintaining a safe, non-judgmental work environment should be encouraged, to breach fragmented interprofes-
sional communication within the hospital [66–68]. Finally, providing regular ASP workshops that focus on upskilling
and training can be useful to foster relationships and trust among healthcare professionals [68].

Another issue that may potentially weaken the efforts to optimize antimicrobial prescribing behavior is the
physicians’ perception of the impact of stewardship activities. A large proportion of physicians (72.7%) in the
present study expressed concerns over prescribing autonomy and the impact that ASP may have on ‘prescribing
etiquette’ within the hospital (72.2%). It has been widely recognized that it is every physician’s privilege to prescribe
antimicrobials, and such prescription may function to disclose their specialized knowledge [69,70]. Therefore, as
also reported in another study, losing clinical and prescribing autonomy has been found to be one of the major
concerns of prescribers toward the implementation of hospital-wide ASPs [38]. The challenges increase because the
issue is not merely about losing individual autonomy, but rather group autonomy. Medicine prescription, including
antimicrobials, is mostly dictated with ‘what to prescribe’ by peer practices [71,72]. Moreover, it is worth noting that
selection of an ‘appropriate’ antimicrobial may vary considerably between departments within a hospital [73].

In view of the cultural dimensions associated with ASP implementation, the Indonesian culture is described as
one with a high power distance and relatively low individualism [59,60]. In this context, it is widely perceived that
there is disproportionate power held by a few stakeholders who essentially control ‘the rules of the game’ [74,75].
In addition, in a ‘collectivist society’ such as Indonesia, people’s self-image is more representative of ‘we’ rather
than ‘I’. In this context, further work is required in Indonesian hospitals to determine how best to strategize ASP
implementation. This may entail identifying how ASP activities can be tailored to individual hospital departments’
requirements rather than pursuing a blanket ‘one size fits all’ ASP program throughout the whole hospital [71,76,77].

It should be noted that this study has some potential limitations. First, as has been found in other survey studies,
we cannot exclude the possibility of selection bias or that respondents of this study provided socially desirable
responses. However, given that an independent researcher, who is not a member of hospital staff, distributed the
questionnaires and all were completed anonymously without any supervision, we affirm that respondent answers
represent their sincere choices. Second, we acknowledge that approximately one-quarter of physicians did not
complete the questionnaire, and this non-response rate could lead to inherent selection bias [78]. However, it is
generally accepted that the response rate we obtained (almost 70%) is acceptable [78,79]. Additionally, at least one
physician from each department completed the questionnaire, and almost all heads of departments participated
in our study. Third, given that this was a single-site study, the findings may not represent the perceptions and
attitudes of all physicians and pharmacists across the country. This may be especially evident in private hospitals,
where the working dynamics between doctors and pharmacists often differ from those in public facilities. Given
that the number of private hospitals is approximately double that of their public counterparts in Indonesia, a survey
administered in the private hospital setting may be worthwhile.

Conclusion
This study has identified important perceptions of AMR, antimicrobial prescription and the impact of stewardship
activities among key healthcare providers involved with antimicrobial prescriptions. The majority of physicians
and pharmacists were aware of the negative impacts of AMR, but this impact was thought to be less of a concern
within the hospital as compared with nationally. In terms of antimicrobial use within the hospital, the differing
perceptions between pharmacists and physicians could be related to the contrasting clinical experiences between
the two professions. While general ASP activities were relatively well accepted by both professions, pharmacists
were more eager to know more about ASP and to engage with ASP initiatives. It could therefore be suggested
that designing ASP activities that enhance physician participation and utilize pharmacists as ASP champions
may be a strategy worth considering. In order for this to be effective and sustainable, however, concerns toward
interprofessional communication and perceived differences in hierarchy need to be addressed when designing and
implementing hospital-based ASP activities.
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Summary points

• The perception of healthcare providers in our study was that antimicrobial resistance was less of a severe problem
at the study hospital when compared with the national level.

• Factors outside hospitals, in particular antimicrobial self-medication in the community, were perceived as major
contributors to the development of resistant pathogens.

• A majority of respondents were aware that antimicrobial resistance could prolong hospital stay, increase health
expenditure and lead to worse clinical outcomes.

• A relatively limited number of respondents were in agreement that antimicrobial use in the hospital could be
classified as highly appropriate.

• Pharmacists were more likely to agree that overprescribing was better than underprescribing; this may reflect a
lack of clarity among pharmacists on which patients may or may not benefit from antimicrobial therapy.

• Any strategies to improve the appropriateness of antimicrobial prescription behavior in the hospital were
accepted by the respondents.

• Pharmacists were more interested in being actively involved in stewardship activities than physicians; however,
their concerns about potential conflict with other healthcare professionals, including prescribers, may hamper
their active involvement in antimicrobial stewardship programs.

• From the physicians’ perspective, losing clinical and prescribing autonomy has been found as one of the major
concerns toward the implementation of hospital-wide antimicrobial stewardship programs.
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