
ABSTRACT
Background: Antimicrobial resistance poses a severe threat to global public health, with community
pharmacists serving as crucial frontline defenders. While their knowledge and practices are often studied,
the psychological drivers of their effectiveness, particularly their perceived competence in stewardship
counseling, remain poorly understood.

Objective: This study aimed to assess the knowledge, attitudes, and practices (KAP) of community
pharmacists in Karachi regarding antimicrobial stewardship (AMS) and to identify the key predictors of
their perceived competence in patient counseling.

Methods: A cross-sectional study was conducted with 165 community pharmacists using a validated, self-
administered questionnaire. Data were analyzed using descriptive statistics and multiple linear regression
to determine the associations between KAP scores and perceived competence.

Results: The analysis revealed that while knowledge and practices showed positive associations, only
attitudes emerged as a statistically significant predictor of perceived competence (â = 0.289, p = 0.044).
This indicates that a pharmacist's confidence is more strongly influenced by their underlying beliefs and
professional mindset than by their knowledge base alone.

Conclusion: The findings suggest that to fully leverage community pharmacists in the fight against
antimicrobial resistance, interventions must move beyond traditional education. Training programs should
be redesigned to actively cultivate positive attitudes, strong professional identity, and communication
resilience, thereby empowering pharmacists with the confidence needed to be effective stewards.
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INTRODUCTION
The escalating crisis of antimicrobial resistance (AMR)
represents a profound global health threat, driven
significantly by the misuse of antibiotics across human
and animal health sectors [1]. In response,
Antimicrobial Stewardship (AMS) has emerged as a
critical framework of coordinated interventions
designed to promote appropriate antimicrobial use,
improve patient outcomes, and preserve drug efficacy
[2]. Within this landscape, community pharmacists
occupy a uniquely strategic position as the most
accessible healthcare professionals, serving as a crucial
bridge between the public and formal health systems
and providing a vital opportunity to guide rational
antibiotic use and prevent dangerous self-medication
practices [1,3].

Globally, research consistently reveals significant
gaps in healthcare professionals' understanding and
implementation of AMS principles. Studies from
the United Arab Emirates and various African nations,
including Kenya and Zambia, indicate that even
moderate knowledge does not reliably translate into
optimal practices, such as refusing non-prescription
antibiotic sales [4,5]. This concerning disconnect
between awareness and action is further evidenced
by research in Sudan, which found undergraduate
pharmacy students often lack confidence in their
understanding of AMR and stewardship principles,
highlighting systemic educational challenges [6].
Investigations across the African continent,
particularly in Zambia and South Africa, have
documented substantial deficiencies in both
knowledge and practical application of AMS among
practicing pharmacists [7,8].

The situation in Pakistan demands particular
attention, as the country faces a severe AMR crisis
exacerbated by unregulated antibiotic access and
entrenched self-medication habits [9]. A recent
intervention study in Punjab demonstrated that
pharmacist-led education could significantly improve
healthcare workers' knowledge, attitudes, and
practices, proving that targeted interventions can
yield positive changes [8]. However, a critical gap
remains in understanding the interconnected KAP

of community pharmacists in major urban centers
like Karachi, particularly regarding how these factors
influence their perceived competence in patient
counseling. This psychological dimension is crucial,
as a pharmacist's self-confidence directly impacts
their willingness to engage in challenging
conversations about antibiotic misuse [10, 11].

The challenge extends beyond pharmacy practice,
with studies in Uganda revealing that community
members often possess poor knowledge and practices
regarding antibiotics, creating additional pressure
on healthcare providers and complicating stewardship
efforts [12]. This underscores the need for a multi-
pronged approach that addresses both public
education and professional development. Research
into Pakistan's veterinary sector reveals parallel
crises of antimicrobial misuse in livestock, creating
reservoirs of resistance that inevitably impact human
health [13]. The consistency of these findings across
different countries and healthcare levels, from public
perceptions in Uganda to hospital pharmacists in
South Africa and Nigeria, indicates that combating
AMR requires empowering every link in the
healthcare chain [5,6].

The purpose of this cross-sectional study is to
comprehensively assess the Knowledge, Attitudes,
and Practices of community pharmacists in Karachi,
Pakistan, regarding Antimicrobial Stewardship, and
to determine the association of these factors with
their Perceived Competence in patient counseling
on antibiotic use. To optimize community
pharmacists' role in fighting antimicrobial resistance,
training must target their mindset. This study
demonstrates that in high-pressure environments
like Karachi, a pharmacist's confidence and
competence are driven more by their underlying
attitudes than by their knowledge, demanding a new
approach to professional development. This study
aims to assess community pharmacists' knowledge,
attitudes, and practices (KAP) regarding
antimicrobial stewardship (AMS) in Karachi. It
further seeks to determine their perceived competence
in patient counseling and to analyze, via linear
regression, whether KAP components are significant
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predictors of this specific competence.

METHODOLOGY
A six-month, cross-sectional study was conducted
among community pharmacists in Karachi. With an
estimated population of 1200 registered pharmacies,
a minimum sample of 165 was determined using
the OpenEpi calculator, applying a 95% confidence
level, 5% margin of error, and 50% response
distribution. The convenience sampling technique
was employed due to practical constraints, including
the absence of a comprehensive national pharmacist
registry and the need for timely data collection
amidst the busy schedules of practicing pharmacists.
This method facilitated efficient recruitment across
the city's various districts.

Data were gathered using a structured, self-
administered questionnaire, developed from an
extensive literature review. The instrument contained
five sections: 1) demographic and professional
details, 2) an 8-item Knowledge scale, 3) a 6-item
Attitude scale, 4) a 5-item Practices scale, and 5) a

6-item Perceived Competence scale. Likert scales
were used for sections 2-5. A pilot study with 15
pharmacists confirmed the tool's clarity and reliability,
demonstrating good internal consistency with a
Cronbach's alpha above 0.75 for all scales.

Analyses were performed in SPSS version 16.0.
Descriptive statistics summarized participant
characteristics. To address the primary objective, a
multiple linear regression model was constructed
with Perceived Competence as the dependent variable
and the Knowledge, Attitudes, and Practices
composite scores as predictors. Statistical significance
was set at p < 0.05.

RESULTS
The participant profile revealed a predominantly
male cohort with a mid-career workforce. Most
participants held a Pharm-D qualification and
possessed moderate professional experience,
averaging nearly seven years. The sample represented
all major districts of Karachi, ensuring geographic
diversity in this cross-sectional study (table 1).

The results demonstrated excellent internal consistency for the research instruments, with a Cronbach’s alpha of 0.951.
This high reliability coefficient confirmed the scales used in the questionnaire were exceptionally consistent and dependable
for measuring the intended constructs (table 2).

Table: Demographic and Professional Profile of Participants

Characteristic
Gender

Age (Years)

Highest Qualification

Experience in Community Pharmacy (Years)

Location of Pharmacy

Category
121
44
68
72
21
4
98
57
10
32
47
59
27
45
38
52
30

Frequency (n) Percentage (%)
Male

Female
22-30
31-40
41-50
>50

Pharm-D
B. Pharmacy

M. Pharmacy/Other
< 2 years

2 - 5 years
6 - 10 years
> 10 years

Central District
East District
West District
South District

73.3%
26.7%
41.2%
43.6%
12.7%
2.4%
59.4%
34.5%
6.1%
19.4%
28.5%
35.8%
16.4%
27.3%
23.0%
31.5%
18.2%
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regression analysis revealed that among the three predictors, only Attitude emerged as a statistically
significant predictor of pharmacists' perceived competence in AMS counseling (â = 0.289, p = 0.044).
This indicates The that for every unit increase in positive attitude scores, perceived competence
increased by 0.319 units, holding other factors constant. While Knowledge and Practices showed
positive associations with competence, they did not reach statistical significance. This finding implies
that interventions aimed at boosting pharmacists' confidence in AMS may be most effective if they
focus on shaping positive attitudes and beliefs, rather than solely delivering knowledge or prescribing
specific practices (table 3).

Table : Reliability Statistics – Inter Item Reliability of the Questionnaire

Cronbach's
Alpha

0.951

Cronbach's Alpha Based on Standardized Items

0.951 25

No. of Items

Table : Predictors of Pharmacists' Perceived Competence: Multiple Linear Regression Analysis

Predictor
Variable

(Constant)

Knowledge

Attitude

Practice

Unstandardized
Coefficients (B)

0.269

0.125

0.157

0.119

3.625

1.778

2.031

1.389

t-valuePredictor
Variable

Standardized
Coefficients (Beta)

0.976

0.221

0.319

0.166

t-value

< 0.001

0.077

0.044*

0.167

0.200

0.289

0.156

Dependent Variable: Perceived Competence in Antimicrobial Stewardship Counseling
*Note: * indicates statistical significance at p < 0.05.

DISCUSSION
The present  f indings  offer  a  complex
understanding of the factors driving antimicrobial
s tewardship  (AMS) competence among
community pharmacists in a high-burden setting.
Our central hypothesis, that knowledge, attitudes,
and practices collectively predict perceived
competence, was partially supported. The
identification of attitudes as the sole significant
predictor aligns with emerging research [14]

highlighting the primacy of psychological factors
in professional behavior. For instance, a study in
Sudan similarly identified that self-confidence
was a critical mediator in pharmacy students'
preparedness for AMS roles [10]. Our results
extend this concept, suggesting that even among
practicing professionals, underlying beliefs and
confidence may be a more powerful driver of
perceived capability than knowledge alone.
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This finding, however, presents a point of divergence
from studies that primarily document knowledge
deficits as the core barrier. While research from the
UAE, Zambia, and Nigeria correctly identifies gaps
in understanding and practice [1,2,5], our analysis
suggests that filling these knowledge gaps may not
automatically translate into a more confident
workforce. The non-significance of the practice’s
variable is particularly insightful. It implies that self-
reported engagement in AMS-related activities does
not necessarily bolster a pharmacist's own sense of
competence, possibly due to external pressures, such
as patient demands documented in Ugandan
communities [15,16] or the commercial realities of
pharmacy practice.

The most important new aspect of this study is its
explicit focus on perceived competence as a critical
outcome variable. Much of the existing literature,
including work from South Africa and Egypt, has
focused on quantifying knowledge and practice gaps
[6,13]. Our study adds a crucial layer by
demonstrating that competence is not merely a
function of what pharmacists know or do, but
fundamentally how they feel about their role. This
has direct clinical significance; a confident pharmacist
is more likely to effectively counsel patients, push
back against inappropriate antibiotic demands, and
serve as a reliable AMS advocate. Therefore, our
conclusions indicate that educational interventions,
like the one shown to be successful in Punjab [17],
may achieve greater impact by incorporating
components specifically designed to build
professional identity, resilience, and positive attitudes,
moving beyond pure didactic knowledge transfer.

This study is not without limitations. Its cross-
sectional design precludes causal inferences, and
the use of self-reported data for practices and
competence may be subject to social desirability
bias [18,19]. Future longitudinal research should
observe actual counseling behaviors to validate these
self-perceptions. Furthermore, qualitative
investigations are needed to explore the specific
contextual and systemic barriers that may weaken
the link between knowledge, practice, and confidence

in Pakistan. Addressing these factors will be essential
for designing truly effective, multi-pronged
stewardship programs that empower pharmacists as
confident guardians of antimicrobial efficacy.

CONCLUSION
This study concludes that the journey to empowering
community pharmacists as effective antimicrobial
stewardship champions hinges more profoundly on
nurturing their professional attitudes and self-belief
than on merely expanding their knowledge base.
While a strong foundation in AMS principles remains
essential, our findings compellingly show that a
pharmacist's confidence in providing counseling is
most strongly fueled by their positive attitudes and
sense of responsibility. This pivotal insight calls for
a strategic shift in training programs, moving beyond
traditional educational modules to include
components that actively build professional identity,
communication resilience, and a profound belief in
their role as frontline defenders in the global fight
against antimicrobial resistance.
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