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U W N

Abstract: Suboptimal antibiotics use and the development of antibiotic resistance is a universal
calamity. The theoretical model of therapeutic efficacy correlates quality use of antibiotics with
healthcare practitioners” understanding of antibiotic use and resistance. Keeping this phenomenon in
mind, we aimed to evaluate hospital pharmacists’ understanding of antibiotic use and resistance at a
public healthcare institute in Quetta city, Pakistan. This was a qualitative study that employed a semi-
structured interview guide for data extraction. The phenomenology-based approach commissioned
in-depth, face-to-face interviews with hospital pharmacists stationed at the surgical unit of Sandeman
Provincial Hospital, Quetta. The interviews were audio taped followed by transcribed verbatim and
were then analyzed for thematic contents by the standard content analysis framework. Although
the saturation was reached after the 10th interview, we conducted two additional interviews for
definite validation. Content analysis revealed five major themes: (1) Defining antibiotics, quality use
of antibiotics and resistance, (2) antibiotic use: awareness and concern, (3) antimicrobial resistance:
awareness and concern, (4) responding to antibiotic use and resistance, and (5) barriers to quality
use of antibiotics and prevention of antibiotic resistance. The knowledge of quality use of antibiotics
and resistance was promising, and the respondents were eager to address the drastic situation. The
respondents were aware of the critical situation and provided valuable insights that can offer valued
input while promoting the quality use of antibiotics in a developing country. The current study
managed to identify an adequate understanding of antibiotic use and resistance among hospital
pharmacists. Additionally, prospective concerns and possible predictors of antibiotic resistance were
also highlighted. The current findings must be disseminated to the policymakers and prescribers to
take prompt restorative actions to address antibiotic use and the development of antibiotic resistance
in a developing country like Pakistan.
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1. Introduction

The golden era of antibiotics regrettably did not last long as mankind was faced
with the development of bacterial resistance against antibiotics [1]. Although Fleming,
in his Nobel lecture, warned mankind by stating “it is not difficult to make microbes
resistant to penicillin in the laboratory by exposing them to concentrations not sufficient
to kill them” [2], minimum efforts were reported in the mid of 19th century to overcome
antibiotic resistance [3]. Today, antibiotic resistance causes major risks to global safety
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and public health along with substantial societal impacts in the developing and devel-
oped world [4]. Kraker and associates in 2016 estimated that 10 million people will die
due to antibiotic resistance by 2050 if restorative measures are not taken immediately [5].
Within this context, antibiotic resistance is driven by the inappropriate use of antibiotics
in settings (hospitals and community) where antibiotics are not indicated, where guide-
lines for antibiotic use are not followed, or are considered clinically unnecessary for use
among humans and animals [6]. Socioeconomic factors, self-medication, personal referrals,
free availability of antibiotics, and unnecessary demands of the patients are also strong
predictors of developing antibiotic resistance [7]. In a nutshell, antibiotic resistance is a
multifactorial phenomenon that needs an imperative holistic approach and collaborative
efforts of healthcare professionals, civil society, and community members to overcome the
hazards presented to mankind and the generations to come.

Improving the quality use of antibiotics in hospitals and other healthcare settings
in addition to limiting use in agriculture is a crucial area to safeguard antibiotics for fu-
ture generations. In line with what is being discussed, the World Health Organization
highlights the significant role of healthcare professionals in limiting the frequency of antibi-
otic resistance [8]. Healthcare professionals can reduce antibiotic resistance rates through
evidence-based prescribing and adopting quality use of antibiotics. Moreover, being an
educator, healthcare professionals are involved in reporting antibiotic-resistant infections
to surveillance teams and educating patients and community members regarding antibiotic
resistance and the hazards of misuse of antibiotics [8]. Today, the involvement of healthcare
professionals in promoting the quality use of antibiotics is more inevitable than ever as the
COVID-19 pandemic brought an alarming increase in antibiotic resistance. The Centers for
Disease Control and Prevention reported a 15% increase in resistant infections from 2019 to
2020 among seven major pathogens because of a rush of antibiotic use while dealing with
COVID-19 [9]. Therefore, controlling antibiotic resistance and promoting the quality use of
antibiotics is a moral, ethical, and professional obligation of healthcare professionals.

Among healthcare professionals, hospital pharmacists occupy a conspicuous posi-
tion in reducing the rates of antibiotic resistance [10]. Our claims are supported by the
published literature where hospital pharmacists and their involvement during therapeutic
plan development had a substantial positive effect on the healthcare system and disease
management [11,12]. Shifting our concerns to the role of hospital pharmacists and antibiotic
resistance, Sakeena and colleagues in their narrative review reported that aptly trained
hospital pharmacists, when integrated into the health care system, can make a significant
impact in minimizing inappropriate antibiotic use and resistance [13]. Hospital pharma-
cists promote the safe and cost-effective use of antibiotics, and this is acknowledged by
the global healthcare systems [14-17]. However, such data are reported frequently from
the developed world, and this is a major limitation faced by healthcare and social scien-
tists around the globe. Developing countries have not yet implemented pharmacist-led
initiatives whereby hospital pharmacists can play a key role in minimizing unnecessary pre-
scribing of antibiotics and developing local prescribing guidelines according to diagnoses
and local antibiotic susceptibility patterns [13]. Therefore, we strongly advocate using the
expertise of hospital pharmacists as medicine counsellors to rationalize antibiotic use in the
developing world.

Parallel to the published literature, the role of the hospital pharmacist in disease
management and clinical decision-making is shadowed in a developing country like Pak-
istan. There is a paucity of data on hospital pharmacists” integration into the healthcare
system. Moreover, the capability and proficiency of a hospital pharmacist are also ques-
tioned by other healthcare professionals. Based on this dearth of information, we aimed
to evaluate how hospital pharmacists view the quality use of antibiotics and antibiotic
resistance practicing at a local healthcare facility in Quetta city, Pakistan. Conducting this
study had twofold reasons: to generate data that can be used as a potential reference for
further studies, and to highlight what hospital pharmacists can offer while dealing with
antibiotic resistance.
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2. Results
2.1. Demographic Information

The demographics are given in Table 1. Fifteen participants were approached; however,
three refused participations because of their busy schedule. Therefore, interviews were
conducted with twelve participants. Although the saturation was reached at the 10th
interview, two additional interviews were carried out for absolute validation.

Table 1. Demographic characteristics of the pharmacists.

Demographics Frequency Percentage
Gender
Male 9 75%
Female 3 25%
Age
25-35 10 80%
36-50 2 20%
Qualification
Doctor of Pharmacy 7 58.3%
M.Phil 4 33.3%
Ph.D. 1 8.4%
Experience in years
1-10 years 5 41.6%
11-20 years 7 58.4%
Designation
Hospital pharmacist 11 91.6%
Chief pharmacist 1 8.4%

Most of the participants were male (75%), with age ranging from 25 to 35 years
(80%). Half of the pharmacists had a Doctor of Pharmacy degree and had 11-20 years
of experience.

The thematic content analysis revealed five themes and eight subthemes which are
shown in Figure 1.

Theme 1: Defining antibiotics, quality use of antibiotics, and resistance

v

Theme 2: Antibiotic use: awareness and concern

Sub-theme 2(a):
Antibiotic use in the

hospital: awareness

Sub-theme 2(b):
Antibiotic use in the

community: awareness

Sub-theme 2(c):
Antibiotic use in the

hospital: concerns

Sub-theme 2(d):
Antibiotic use in the

community: concerns

;

Theme 3: Antimicrobial resistance: awareness and concern

Sub-theme 3(a):

Antibiotic resistance: awareness

Sub-theme 3(b):

Antibiotic resistance: concerns

.

Theme 4:

Responding to antibiotic use and resistance

!

Theme 5: Barriers to quality use of antibiotics and prevention of antibiotic resistance

Sub-theme 5(a):

Patient-related barriers

Sub-theme 5(b):

Institutional-related barriers

Figure 1. Schematic presentation of themes and sub-themes identified during data analysis.
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2.2. Theme 1: Defining Antibiotics, Quality Use of Antibiotics, and Resistance

As expected, all pharmacists had a clear understanding of antibiotics, the quality use
of antibiotics, and the development of antibiotic resistance. Additionally, the pharmacists
mentioned routinely updating their knowledge about antibiotic use and resistance through
updated information sources (journal articles, trusted websites, and books). This is encour-
aging because evidence-based information in pharmacy practice incorporates pharmacists’
clinical expertise with the most accessible evidence. The availability of evidence-based
information also helps in justifying the medication-related needs of the healthcare system,
prescribing practices, and patients” predilections [18,19].

“ Antibiotics; Fleming’ gift for mankind are static and cidal in nature. These are the
drugs of choice against primary and secondary bacterial infections.” (Pharmacist 1)

In parallel, pharmacists had decent knowledge about antibiotic resistance. It was
obvious that pharmacists understood the phenomenon that can eventually help in the
delivery of pharmaceutical care [20].

“The over-use and misuse of antibiotics, bacterial mutations, and substantial use
of antibiotics in agriculture and among animals (like poultry and livestock) result
in developing antibiotic resistance.” (Pharmacist 3)

2.3. Theme 2: Antibiotic Use: Awareness and Concern
2.3.1. Sub-Theme 2(a): Antibiotic Use in the Hospital: Awareness

Respondents of the current study acknowledged frequent use of antibiotics at the
setting site. Furthermore, as the influx of inpatients is high compared to outpatients, the
use of parenteral antibiotics was commonly reported. Among the commonly prescribed an-
tibiotics were Ceftriaxone (3rd generation cephalosporin), Ciprofloxacin (fluoroquinolones),
Vancomycin (glycopeptides), Meropenem (carbapenem), and Piperacillin-Tazobactam (3-
lactam/beta-lactamase inhibitors).

“The physicians prescribe oral antibiotics to the outpatients (based on the avail-
ability in the central pharmacy); however, Meropenem and Vancomycin are
frequently used (inpatient) when compared to other antibiotics. It is estimated that
every third or maybe fourth prescription contains these two drugs.” (Pharmacist 6)

2.3.2. Sub-Theme 2(b): Antibiotic Use in the Community: Awareness

The absence of an effective surveillance system and poorly regulated legislature
results in the free availability of antibiotics without prescription. Community pharmacies
(medical stores) lack authorized personnel (community pharmacists) and are operated
by laymen with no prior knowledge, qualification, or training in running a community
pharmacy. Most of the pharmacists had information about antimicrobial dispensing rules
according to Pakistan’s Drug Act 1976 and the Drug Regulatory Authority of Pakistan Act
2012. However, few know the drug laws (schedule G and D) that elaborate the use and
dispensing of antibiotics at the communal level.

“From brands to generics, everything is freely available at the pharmacies. Every-
body knows about it including policymakers and officials of the inspection teams.
Till today, no one took serious action against the free availability and public sale
of antibiotics.” (Pharmacist 7)

2.3.3. Sub-Theme 2(c): Antibiotic Use in the Hospital: Concerns

The limited availability of antibiotics in the hospital and a high influx of patients
requiring antibiotics was reported as a significant concern by all pharmacists. This is
reasonable as the healthcare facilities are limited (in terms of human resources, utilities,
and funding) and the prescribers have no or limited choice to prescribe antibiotics based
on the availability in the central pharmacy.
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“If I can recall, there are not more than 10 antibiotics available in the hospital.
Therefore, antibiotic selection is based on availability and not on therapeutic
needs. Rationally, yes this is malpractice, but what other choice do we have?”
(Pharmacist 10)

2.3.4. Sub-Theme 2(d): Antibiotic Use in the Community: Concerns

The free availability of antibiotics, antibiotic sharing, and nonprofessional referrals of
antibiotic use in the community was the primary concern of the pharmacists. These factors
were linked to economic and therapeutic loss to society. Moreover, this free availability
and frequent use of antibiotics were rated as important factors in developing antibiotic
resistance. In comparison, antibiotic use in the community was ranked as a substantial
problem when compared to antibiotic use in hospitals.

“Just name the antibiotic, the quantity and there you have it. There are zero
concepts of the recommended dosage, treatment duration, and actual need for
antibiotics. Community pharmacies are encouraging antibiotic resistance, and
this is increasing day by day.” (Pharmacist 8)

2.4. Theme 3: Antimicrobial Resistance: Awareness and Concern
2.4.1. Sub-Theme 3(a): Antibiotic Resistance: Awareness

The respondents agreed that antibiotic resistance is a significant issue and has in-
creased after the pandemic. They were also of the opinion that the irrational use of antibi-
otics at the communal level is promoting antibiotic resistance and needs imperative attention.

“Irrational prescribing, self-medication, using leftovers, all results in antibiotic
resistance. Other reasons are also reported in the literature, but we have to admit
that the issue is serious and needs prompt actions.” (Pharmacist 4)

2.4.2. Sub-Theme 3(b): Antibiotic Resistance: Concerns

“Last week a six-month child was subjected to cultural sensitivity. The kid was resis-
tant to eleven tested antibiotics.” (Pharmacist 5). The development of antibiotic resistance
was taken seriously by all respondents that are resulting in suffering, deaths, and eco-
nomic loss. Pharmacists also reported that antibiotic resistance at their practicing site is
also emerging as treatment failure is often reported with the use of first or second-line
antibiotics.

“I observed that compared to last year, antibiotics (specifically Ciprofloxacin and
Ceftriaxone) are least effective. The physicians are now routinely prescribing
Meropenem, Vancomycin, and Tazobactam. We must wake up because this is a
serious concern and as I see it, there is no solution in near future too.” (Pharmacist 1)

2.5. Theme 4: Responding to Antibiotic Use and Resistance

As evident from the above conversation, our respondents were versed in antibiotic
use and resistance. Consequently, we wanted to extract pharmacists’ viewpoints on how
they respond to antibiotic use and the development of antibiotic resistance in their practice
settings. Although all respondents agreed that they play a pivotal role in medicine manage-
ment, mixed views were observed when the response to antibiotic use was investigated.

“Although I follow need and evidence-based medication (specifically when it
comes to antibiotic), I must keep an eye on the generic availability in our stock.”
(Pharmacist 9)

Six pharmacists claimed that they often try to convince the patients about generic
substitution to save costs as well as about the importance of completing the complete
therapy. Most of the patients come from a meager income background; they have no idea
about the quality use of antibiotics.
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“I normally guide the patients about the importance of antibiotics, the hazards
of antibiotic resistance, and the financial and social repercussions. I hope that
a medically educated patient can help in halting the development of antibiotic
resistance.” (Pharmacist 11)

Three of the interviewees agreed that we could not control antibiotic resistance alone
without implementing guidelines, laws, and legislation for antibiotic use. The interviewed
hospital pharmacists also pointed out a few strategies to control the emergence of antibiotic
resistance by involving all key stakeholders of the healthcare system.

“Alone, we cannot reduce antibiotic resistance. It is emerging at a high pace and
a collective approach is needed to overcome this problem. The policymakers
should target a mass population as well as an individualized strategy that must
focus on community members and healthcare professionals to safeguard the use
of antibiotics.” (Pharmacist 9)

2.6. Theme 5: Barriers to Quality Use of Antibiotics and Prevention of Antibiotic Resistance

It is now acknowledged that antibiotic resistance can be reduced by prescribing
antibiotics rationally based on established guidelines, antibiotic susceptibility testing, and
clinical response. In parallel, the surveillance of antibiotic availability in healthcare settings,
restrictive self-medication, and over-prescription is also needed. However, antibiotic
resistance can only be controlled and minimized by the determined efforts of all healthcare
professionals (physicians, pharmacists, nurses). Several barriers were identified by the
study respondents while addressing the quality use of antibiotics and the development of
antibiotic resistance and will be discussed consequently.

2.6.1. Subtheme 5(a): Patient-Related Barriers

Self-medication, using leftover antibiotics, referral of antibiotics (friends and families),
expecting an antibiotic during the consultation, and demanding an antibiotic by themselves
were identified as the key barriers to the quality use of antibiotics and antibiotic resistance.
Patient education and counseling were last reported at the healthcare institutes and that
was rated as a major factor in developing the false ideology about antibiotics as mentioned
above.

“Our patients demand antibiotics and will go to different stores to get one. The
physician is considered incompetent if an antibiotic is not prescribed. This mind-
set is shaping as a key barrier to quality use of antibiotics in our society.” (Phar-
macist 3)

Another barrier to rational use of antibiotics was related to the urgency of being cured.
We must agree that when faced with a disease, expecting a quick recovery is obvious.
However, this tendency does not allow misuse of antibiotics considering that it will pace
up the recovery time. Nevertheless, patients are in the habit of using antibiotics for a fast
pace of recovery, and this is shaping as a factor in developing antibiotic resistance.

“While being questioned (by physicians or nurses), using an antibiotic before
coming to the hospital is usually reported by the patients. The reason is always
the same (it cures everything). This is an issue that we are facing almost daily.
Don’t you think this is causing antibiotic resistance?” (Pharmacist 4)

2.6.2. Subtheme 5(a): Institutional-Related Barriers

Most of the respondents also emphasized certain institution-related deficiencies and
limitations as barriers to the quality use of antibiotics and antibiotic resistance. The most
reported barrier was the limited number of antibiotics available at the central pharmacy.
Medicines are supplied annually based on hospital demand and because purchasing
budgets are low, medicines are not adequately available. The availability is attained by
reducing the quantity and types of medicines (when one class of antibiotic is available, the
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other class is inevitably rejected). However, this limits the choice of the prescribers, and
they must prescribe what is available at the hospital.

“We work in a public hospital where 70-80% of medicine is provided by the
hospital to the inpatients. However, we have financial limitations, and availability
of antibiotics from all therapeutic classes is not possible.” (Pharmacist 12)

Another barrier to the quality use of antibiotics was related to the limited capacity
of cultural sensitivity. By practice, the developed guidelines advocate an initiation of
empirical therapy followed by a culture sensitivity test. However, this was last performed
at the study site, and without sensitivity reports being available, the practice promoted
antibiotic resistance.

“We have limited the capacity of performing a culture sensitivity test. Because
most of our patients belong to the below-average income group, ordering a
sensitivity test is unaffordable for the patients. In such scenarios, we have no
choice but to continue using the same antibiotics.” (Pharmacist 10)

3. Discussion

For decades, healthcare and social scientists have been trying to minimize the burden
of antibiotic resistance. Among those, numerous interventions and measures have been
taken that too have reported their effectivity and effectuality [21-24]. However, with the
development of new resistance mechanisms, antibiotic resistance is rising dangerously
around the globe [8]. Additionally, the emergence of COVID-19 reported increased use of
antibiotics that again resulted in augmenting antibiotic resistance [25,26]. Hence, the role
of healthcare professionals in promoting the quality use of antibiotics remains crucial as
they are the frontline specialists while tackling antibiotic resistance and its consequences.
Among healthcare professionals, because of their duty for rationalizing antibiotic use,
being medicine managers and patient educators, hospital pharmacists are critically placed
and can play a key role in promoting the safe use of antibiotics. Within this context,
we are aware that literature does mention hospital pharmacists’ viewpoint on antibiotic
use and resistance [27-30], but nothing is reported from the current study settings. We
are also aware that several studies on the knowledge and practices of pharmacists are
reported from Pakistan, but the target audience was different from what is reported in our
study. Where Saleem et al. focused community pharmacists [31], Mubarak et al. targeted
pharmacy students regarding their views of antibiotic use and resistance [32] and widely
held information focused on antibiotic stewardship. Therefore, one distinct advantage of
the current study is the pioneer study from Pakistan that evaluated the knowledge and
attitudes of hospital pharmacists about antibiotic use and resistance along with the views
and concerns on contributing factors.

Pharmacists’ positive perception towards the quality use of antibiotics and antibiotic
resistance was an encouraging finding of the current study. However, mixed observa-
tions were reported when the results of the current study were cross-compared with the
published literature. Al-Tanni et al. in their study concluded that although pharmacists’
knowledge of the quality use of antibiotics was satisfactory, the perception towards the
spread of resistance was unsatisfactory [33]. Similarly, Tang et al. in their multi-centered
study also identified significant knowledge gaps among pharmacists and the gap was
prominent among work settings [34]. The European Centre for Disease Prevention and
Control (ECDC) surveyed 1204 hospital pharmacists in 2019 and reported that although
the respondents had good knowledge of antibiotics, ensuring the knowledge about re-
sistance was highlighted as an area of improvement among the pharmacists [35]. Better
knowledge of the current study respondents is a positive indication when correlating it
with the goal of the Institute of Medicine (IMS) suggested in 2020. Accordingly, IMS pro-
posed that by 2020, 90% of clinical decisions must be supported with accurate, timely, and
up-to-date clinical information that should reflect the best available evidence to achieve the
best patient outcomes [36]. Hospital pharmacists of the current study contained updated
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information (revealed during informal discussion) and that is an indication of providing an
effective therapeutic plan when it comes to the quality use of antibiotics and containment
of antibiotic resistance.

The results of this qualitative study revealed that the use of broad-spectrum antibiotics
is widespread at the study site. Our respondents were aware and anxious about this
imprudent use of antibiotics, and this is similar to the findings of Tarrant et al. [37]. The
authors also reported frequent use of broad-spectrum antibiotics in three countries, which
is supported by studies of the same nature [33,38]. Among the drivers, the use of broad-
spectrum antibiotics was also mentioned by the current study respondents. A method of
overcoming these issues is establishing medical education programs and providing credits
to the prescribers that can act as a benchmark in annual assessment plans.

Another key finding of the current study was the limited availability of antibiotics in
the hospital and hence a reduced choice for the prescribers while dealing with infectious
diseases. In addition, poor culture sensitivity testing was highlighted. Unfortunately, the
evidence-based data are lacking from Baluchistan, and we do not have an actual picture of
such limitations. However, our personal observation goes parallel to what is reported by
the respondents as there is a lack or limited number of antibiotics at the hospital. Within
this context, the healthcare system of Pakistan is faced with severe financial limitations
and is unable to cater to the needs of the patients [39]. Healthcare financing in Pakistan is
mainly out-of-pocket, there are inequities at the healthcare levels, and at times care is not
attained because of non-affordability [39]. The pandemic crisis and the current financial
crunch are again posing a great threat to medicine availability at public healthcare facili-
ties [40]. Although the reasons are genuine, limited availability, continuous use of the same
antibiotics, and lack of sensitivity testing are posing an incessant threat to the development
of antibiotic resistance. Frankly speaking, we do not see a solution to this threat soon, but
it is true that there is going to be a continuous rise in antibiotic resistance. Healthcare
professionals, policymakers, and financial stakeholders must realize the severity of this
issue and propose concrete measures to ensure the appropriate availability of antibiotics at
public healthcare institutions. Our suggestions are in line with the recommendations of the
Pakistan Antimicrobial Resistance Surveillance System Surveillance Report of 2020 whereby
the limitations were acknowledged and immediate actions to overcome the limitations
were advocated.

Finally, patient-reported factors were rated as a predictor of antibiotic resistance by
the study respondents. Among these, self-medications, personal referrals, and demanding
an antibiotic were the major variables. These findings are not new, and the literature does
support the claims of our study respondents. Nepal and Bhatta in their systematic review
highlighted the high prevalence of self-medication of antibiotics in the WHO Southeast
Asian Region and this hence was the leading cause of antibiotic resistance [41]. Similarly,
Védndnen and Airaksinen also reported excessive and nonsensical self-medication of antibi-
otics in the European region [42]. Correspondingly, Nair and colleagues in their qualitative
study confirmed that patients tend to demand antibiotics as they seek a fast cure [43].
Such comparable findings indicate a lack of communal knowledge of antibiotic use and
resistance and the need for immediate attention from healthcare providers, especially
pharmacists. Patients are to be provided ample medical education regarding antibiotic use
and resistance and pharmacists must step up to engage their patients in education and
counselling. In addition, the policymakers must ensure strict compliance with antibiotic
sales at the community level and employ mass educational strategies to halt self-medication
and referral of suggesting antibiotics to a friend, family, and societal members.

4. Materials and Methods
4.1. Study Design and Settings

Because of the scarcity of information, a qualitative study design (in-depth, face-to-
face interviews) was the ultimate choice. Being amenable, qualitative methods can extract
attitudes, experiences, and intentions that are often missed in a quantitative phase [44,45].
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Because the research team was faced with limited published literature, using a qualitative
design was appropriate as it can generate a wide range of ideas and opinions and divulging
viewpoints [46,47]. As we were aiming for inductive approaches to generate ideologies and
concepts, a qualitative design was also adopted because it has more potential for research
than any other models [48]. Additionally, the COREQ checklist was used to describe the
qualitative methodology and that is presented as Appendix A.

The research was conducted at the Surgical Department of Sandeman Provincial
Hospital, Quetta (SPHQ). Centrally located, SPHQ is a tertiary care hospital and provides
generalized healthcare facilities. Additionally, being a public institute, SPHQ is a choice for
most of the population [49].

4.2. Study Participants, Criteria, and Sampling

Hospital pharmacists stationed and practicing at the surgical unit and consenting to
participate in the study were approached for data collection. Based on our objective, it was
apparent to adopt the purposive sampling method [50]. Pharmacists on rotations and not
willing to participate were excluded.

4.3. The Interview Guide (Validation, Reliability, and Pilot Study)

We constructed a semi-structured interview guide after an extensive literature re-
view [51-55], through expert panel discussion and experience sharing [56-58]. To extract
maximum information, we intentionally constructed the guide with widely framed, open-
ended questions. Additionally, pharmacists were allowed to provide their narratives and
to share information relevant to antibiotic use and resistance.

The guide was constructed in the English language and was subjected to face and
content validity through a panel of experts (senior pharmacists). Once the validity was
ensured, the guide was piloted with four pharmacists to ensure that the topics to be
discussed were at the level that respondents would comprehend with ease. The preliminary
data and conclusion confirmed that the discussion topics were enough and appropriately
phrased to answer research questions and minimize validity and reliability threats. As the
validity and reliability of the discussion guide were ensured, it was made available for the
main study. Data and participants of the pilot study were not included in the final analysis.

4.4. Interview Procedure, Data Collection, and Analysis

ZI (male, a certified medical practitioner, District Health Officer, certified in Qualitative
methods) and FS (male, academic pharmacist with a PhD having experience of qualitative
research with numerous published articles) conducted the interviews. FS was also involved
in carrying out field notes during the interviews.

Interviews were conducted at the pharmacist’s office in the surgical unit. All partici-
pants were briefed about the study objectives before the interviews. A debriefing session
was again conducted at the end of the discussion. The interviews started with an ice-
breaking session. Probing questions were asked in between conversations to clarify the
meanings of responses and to gain insight into the topic being discussed.

The phenomenology-based approach commissioned in-depth, face-to-face interviews.
All interviews were audio-taped followed by transcribed verbatim and were then analyzed
for thematic contents by the standard content analysis framework. Each interview lasted
for approximately half an hour. To draw in-depth views, the freedom to express additional
reviews and comments was given. Interviews were conducted until thematic saturation
was reached [59,60]. No repeat interviews were carried out.

The research team analyzed the recordings (verbatim) and later arranged an informal
gathering where pharmacist were presented with the finalized interview scripts [61]. They
were asked for confirmation of the precision and accuracy of words, ideas, and jargon
used during the script analysis. Once confirmed, the transcripts were subjected to thematic
content analysis whereby four data coders were involved in the process [62,63]. NVivo ®
was used for coding and analysis through iterations [64] and inconsistencies were resolved
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through mutual consensus. Interviews were coded line-by-line, and an initial list of
nodes was developed. Later, this augmented in developing the framework and transcripts
were coded accordingly. New emerging nodes were added to the existing list and were
categories as emerging themes. All emerging themes and subthemes were discussed among
the research team for accuracy and were presented for data inference and interpretation.

5. Conclusions

The current study managed to identify an adequate understanding of antibiotic use
and resistance among hospital pharmacists. Additionally, prospective concerns (limited
availability of antibiotics) and possible predictors of antibiotic resistance (lack of sensitivity
testing, self-medication, referrals, and demanding an antibiotic) were also highlighted
factors contributing factors were also identified. As corrective measures, respondents of
the current study focused on strict legislation to overcome the free availability and sales
of antibiotics at the community level, ensuring the implementation of guidelines for the
prescribers and copious availability of antibiotics and sensitivity testing facilities at the
healthcare institutes. Therefore, we urge that these findings must be disseminated to policy-
makers and prescribers to take restorative action as soon as possible. Antibiotic resistance
is a global threat, and we need a holistic approach to tackle this issue for generations while
combating infectious diseases with precision.

6. Limitations and Recommendations

Qualitative methods have their limitations. Although we ensured saturation, the
convenience sampling approach does not offer views of the participants that are not inter-
viewed. Likewise, generalizability is always an issue with qualitative methods. However,
with rich data extraction, we are confident that the study has provided baseline information
for prospective studies. Therefore, we are recommending an in-depth and detailed study
(quantitative) focusing on a large cohort of hospital pharmacists to ensure the validity of
the current findings.
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Appendix A
Table Al. The consolidated criteria for reporting qualitative studies (COREQ).
Topic Guide Questions/Description Remarks Page No.
Domain 1: Research team and reflexivity
(a) Personal Characteristics
Interviewer/facilitator Which author/s conducted the interview or ~ Two authors ZI and FS conducted 9
focus group? the interviews.
Credentials What were the researcher’s credentials? ZI: MBBS; MPH 9
e.g., Ph.D.,, MD FS: Ph.D.
Occupation What was their occupation at the time of ZI: Deputy District Health Officer, 9
the study? Government of Baluchistan
FS: Academic/pharmacist
Gender Was the researcher male or female? ZI: Male 9
FS: Male
Experience and training What experience or training did the ZI: Certification in qualitative 9
researcher have? research methods (CQRM);
attended workshop on NViVO for
data analyses.
FS: an experienced researcher in
qualitative studies and has
published numerous qualitative
research articles.
(b) Relationship with participants
Relationship established Was a relationship established prior to study  The relationship was developed N/A
commencement? only for the current study.
Participant knowledge of What did the participants know about the None of the participants knew N/A
the interviewer researcher? e.g., personal goals, reasons for about the researchers.
doing the research
Interviewer characteristics What characteristics were reported about the = The characteristics were presented 1
inter viewer/facilitator? E.g., Bias, as researchers and authors.
assumptions, reasons, and interests in the
research topic
Domain 2: Study design
(a) Theoretical framework
Methodological orientation What methodological orientation was stated = Phenomenology and thematic 9
and Theory to underpin the study? e.g., grounded theory, content analysis.
discourse analysis, ethnography,
phenomenology, content analysis
(b) Participant selection
Sampling How were participants selected? The participants were 9
e.g., purposive, convenience, purposively selected.
consecutive, snowball
Method of approach How were participants approached? The participants were approached 9
e.g., face-to-face, telephone, mail, email face-to-face.
Sample size How many participants were in the study? 12 participants were approached 3
for the interviews.
Non-participation How many people refused to participate or =~ We approached 15 participants. 3

dropped out? Reasons?

Three people refused as they were
busy with their routine work.
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Table Al. Cont.
Topic Guide Questions/Description Remarks Page No.
(c) Setting
Setting of data collection Where was the data collected? e.g., home, Data were collected at the 9
clinic, workplace pharmacists” workplace.
Presence of non-participants Was anyone else present besides the No-one else was present to ensure N/A
participants and researchers? confidentiality of the responses.
Description of sample What are the important characteristics of the ~ The important characteristics are 3
sample? e.g., demographic data, date. presented in Table 1.
(d) Data collection
Interview guide Were questions, prompts, guides provided by A semi-structured interview 9
the authors? Was it pilot tested? guide was developed, and pilot
tested with 4 pharmacists. Data of
the pilot phase was not included
in the final analysis.
Repeat interviews Were repeat inter views carried out? If yes, No repeat interviews 9
how many? were carried.
Audio/visual recording Did the research use audio or visual All interviews were 9
recording to collect the data? audio recorded.
Field notes Were field notes made during and/or after FS prepared then field notes 9
the interview or focus group? during the interviews that
assisted the transcription.
Duration What was the duration of the inter views or ~ The duration of the in-depth 9
focus group? interviews was approximately
30 min.
Data saturation Was data saturation discussed? Yes 3
Transcripts returned Were transcripts returned to participants for  Yes, transcripts were return for 9
comment and/or correction? confirmation of the precision and
accuracy of words, ideas, and
jargon used during the
script analysis.
Domain 3: Analysis and findings
(a) Data analysis
Number of data coders How many data coders coded the data? Four data coders coded the data. 9
Description of the coding tree  Did authors provide a description of the Interviews were coded 9
coding tree? line-by-line, and an initial list of
nodes was developed. Later, this
augmented in developing the
framework and transcripts were
coded accordingly. New
emerging nodes were added to
the existing list and were
categories as emerging themes.
Derivation of themes Were themes identified in advance or All themes were derived from 4-7
derived from the data? the data.
Software What software, if applicable, was used to NVivo® was used to manage 9
manage the data? the data.
Participant checking Did participants provide feedback on No N/A

the findings?
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Table Al. Cont.

Topic Guide Questions/Description Remarks Page No.

(b) Reporting

Quotations presented Were participant quotations presented to Yes, all quotations were cross 4-7
illustrate the themes/findings? Was each matched with the respondent’s
quotation identified? e.g., participant demographics.
number

Data and findings consistent =~ Was there consistency between the data Yes 4-7
presented and the findings?

Clarity of major themes Were major themes clearly presented in Yes 4-7
the findings?

Clarity of minor themes Is there a description of diverse cases or Sub themes were identified and 4-7
discussion of minor themes? are presented and discussed in

the manuscript.
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