


KNOWLEDGE, APTITUDE AND PRACTICE OF ANTIMICROBIAL RESISTANCE IN COMMUNITY PHARMACY


ABSTRACT
Background: Antimicrobial resistance (AMR) is a growing global public health threat, with community pharmacies playing a crucial role in antibiotic use. This study assessed the knowledge, attitude, and practice (KAP) regarding AMR among community pharmacists.
Methods: A cross-sectional questionnaire-based study was conducted among community pharmacists. Data on demographics, knowledge, attitudes, and dispensing practices related to antibiotics were collected and analyzed using descriptive statistics, mean scores, and correlation analysis.
Results: Pharmacists demonstrated moderate knowledge of AMR, with gaps in awareness of national guidelines. Attitudes toward rational antibiotic use were largely positive; however, inappropriate practices such as dispensing antibiotics without prescription were common. A positive correlation was observed between knowledge, attitude, and practice scores.
Conclusion: Despite reasonable awareness and favorable attitudes, suboptimal dispensing practices persist, highlighting the need for stronger regulatory enforcement, continuous professional education, and antimicrobial stewardship initiatives in community pharmacy settings.
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INTRODUCTION
Antimicrobial resistance (AMR) has become one of the most critical public health problems which affects people across the globe. Infections become more difficult to treat because bacteria develop resistance against antibiotics which results in longer sick periods and more severe health problems and increased mortality rates. The main factors which contribute to this situation are people who misuse antibiotics and use them excessively while taking them without medical need and using incorrect amounts and stopping their treatment early. Many low- and middle-income countries experience an increase in resistance because people can obtain antibiotics without needing a prescription. The rise of resistant infections leads to fewer treatment choices which increases healthcare expenses that create a major burden on patients and medical systems and society.[1,2]
Community pharmacies serve as essential components that support antibiotic usage across all primary healthcare facilities. The majority of people view community pharmacists as their primary and most reachable healthcare contact. Pharmacists provide medication guidance to patients while they dispense antibiotics and other medicines which patients request without a prescription.[3] The actual working conditions in community settings lead to professional healthcare practitioners making different choices than their training. Their actions directly affect how antibiotics are used in the community making them key stakeholders in efforts to control antimicrobial resistance. The evaluation of pharmacist perceptions regarding AMR requires research because their daily work activities exhibit direct connections to their understanding of AMR.[4,5]
Healthcare professionals use KAP studies to examine their health-related thinking and behavior patterns. Knowledge refers to awareness and understanding of AMR, attitude reflects beliefs and sense of responsibility, and practice represents actual behavior in dispensing antibiotics. Healthcare providers who possess strong knowledge and exhibit positive attitudes toward their work face difficulties in their practice because of external factors that include insufficient regulations and patient demands and absence of oversight.[6,7] The evaluation of these three elements together enables the discovery of existing gaps between what people know and what they actually do, which proves essential for creating successful intervention strategies.[8]
The global and national campaigns for rational antibiotic use face challenges because community pharmacies continue to dispense antibiotics without proper justification. The enforcement of prescription-only regulations in India faces difficulties because both enforcement agencies and the public lack knowledge about antibiotic resistance. The present situation requires an evaluation of existing community practices. The study investigates how community pharmacists understand antimicrobial resistance while their professional practices are studied at the same time. The findings will assist in developing educational programs and creating policy reforms and designing antimicrobial stewardship strategies which aim to decrease harmful antibiotic prescriptions.[9,10]
Methodology
Study Design : A cross-sectional, questionnaire-based observational study was conducted to assess the knowledge, attitude, and practice (KAP) regarding antimicrobial resistance (AMR) among community pharmacy professionals. This design was selected to capture current awareness levels and dispensing practices related to antimicrobial use in community pharmacy settings.
Study Setting : The study was carried out in community (retail) pharmacies located in urban and semi-urban areas of Agra. Community pharmacies play a crucial role in medication access and patient education, making them an important setting for evaluating antimicrobial use and resistance-related practices.
Study Duration :The study was conducted over a period of 6 months, including participant recruitment, data collection, and analysis.
Study Population
The study population consisted of community pharmacy professionals involved in medication dispensing.


Inclusion Criteria
· Registered community pharmacists and pharmacy assistants.
· Currently working in a community pharmacy.
· Minimum of 6 months of professional experience.
· Willingness to participate and provide informed consent.
Exclusion Criteria
· Hospital or clinical pharmacists.
· Pharmacy students and interns.
· Individuals not directly involved in dispensing activities.
· Participants who declined consent.
Sample Size Determination : The sample size was calculated using the formula for cross-sectional studies:
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The calculated sample size was approximately 240 participants. To account for non-response, 250 participants were included in the study.
Sampling Technique : A convenience sampling method was employed. Eligible participants were recruited from selected community pharmacies. Only one participant per pharmacy was enrolled to avoid duplication.
Study Tool (Questionnaire Design) : Data were collected using a structured, self-administered questionnaire, developed based on published literature and guidelines on antimicrobial resistance.


The questionnaire comprised four sections:
Section A: Demographic Details
· Age
· Gender
· Educational qualification
· Years of experience
· Type of pharmacy
Section B: Knowledge on Antimicrobial Resistance
This section assessed participants’ understanding of:
· Definition and causes of AMR
· Consequences of inappropriate antibiotic use
· Role of pharmacists in AMR prevention
· Awareness of antimicrobial stewardship and guidelines
Section C: Attitude Towards AMR
Attitude was assessed using a 5-point Likert scale (Strongly agree to Strongly disagree), covering perceptions regarding:
· Antibiotic misuse and resistance
· Professional responsibility in AMR control
· Need for prescription-only antibiotic dispensing
· Importance of patient counseling
Section D: Practice Related to Antimicrobial Use
This section evaluated:
· Frequency of dispensing antibiotics without prescription
· Patient counseling practices
· Compliance with prescription guidelines
· Documentation and record maintenance
· Referral practices to physicians
Scoring System
· Knowledge: Correct responses were assigned a score of 1; incorrect or “don’t know” responses were scored as 0.
· Attitude: Likert scale responses were scored from 1 to 5.
· Practice: Appropriate practices were assigned higher scores.
Based on total scores, participants were categorized into good, moderate, or poor knowledge, attitude, and practice levels using predefined cut-off values.
Data Collection Procedure : Participants were informed about the objectives of the study, and written informed consent was obtained prior to data collection. Questionnaires were distributed and collected in person. Confidentiality of responses was strictly maintained, and no personal identifiers were recorded.
Statistical Analysis : Data were entered into Microsoft Excel and analyzed using SPSS . Descriptive statistics were used to summarize demographic data and KAP responses. Frequencies and percentages were calculated for categorical variables. Mean and standard deviation were used for continuous variables. A p-value < 0.05 was considered statistically significant.






RESULTS
Table 1. Demographic Characteristics of Participants (n = 250)
	Variable
	Category
	n
	%

	Age
	20–30 years
	120
	48.0

	
	31–40 years
	80
	32.0

	
	41–50 years
	30
	12.0

	
	>50 years
	20
	8.0

	Gender
	Male
	150
	60.0

	
	Female
	100
	40.0

	Qualification
	D.Pharm
	140
	56.0

	
	B.Pharm
	90
	36.0

	
	M.Pharm
	20
	8.0

	Experience
	<5 years
	110
	44.0

	
	5–10 years
	90
	36.0

	
	>10 years
	50
	20.0


Among 250 community pharmacy professionals, most participants were aged 20–30 years (48%) and male (60%). Diploma holders (56%) predominated, followed by B.Pharm graduates (36%). Nearly 44% had less than five years of experience, indicating a relatively young and early-career workforce in community pharmacy settings.
Table 2. Responses to Individual Knowledge Questions
	Knowledge Item
	Correct n (%)
	Incorrect n (%)

	Correct AMR definition
	120 (48.0)
	130 (52.0)

	Antibiotic overuse causes AMR
	165 (66.0)
	85 (34.0)

	Incomplete course causes AMR
	170 (68.0)
	80 (32.0)

	AMR increases treatment failure
	155 (62.0)
	95 (38.0)

	Awareness of AMR guidelines
	75 (30.0)
	175 (70.0)



Knowledge regarding antimicrobial resistance was variable. While 66% correctly identified antibiotic overuse as a cause of AMR and 68% recognized the impact of incomplete therapy, only 48% correctly defined AMR. Awareness of national AMR guidelines was notably low at 30%, highlighting knowledge gaps.
Table 3. Mean Knowledge Scores: Overall and Gender-wise
	Group
	Mean ± SD
	p-value

	Overall
	3.1 ± 1.2
	—

	Male
	3.3 ± 1.1
	

	Female
	2.8 ± 1.3
	0.021


The overall mean knowledge score was 3.1 ± 1.2. Male participants demonstrated significantly higher knowledge scores (3.3 ± 1.1) compared to females (2.8 ± 1.3). This gender difference was statistically significant (p = 0.021), suggesting variation in AMR-related awareness between genders.
Table 4. Knowledge Level Distribution
	Knowledge Level
	n
	%

	Good
	95
	38.0

	Moderate
	105
	42.0

	Poor
	50
	20.0


Most participants exhibited a moderate level of knowledge regarding antimicrobial resistance (42%). Good knowledge was observed in 38% of respondents, while 20% had poor knowledge. These findings indicate that although awareness exists, substantial improvement is required to achieve optimal understanding among community pharmacists.
Table 5. Responses to Individual Attitude Questions
	Attitude Statement
	Agree %
	Neutral %
	Disagree %

	Misuse causes AMR
	84.8
	10.0
	5.2

	Pharmacist role important
	78.0
	14.0
	8.0

	Prescription-only enforcement
	72.0
	18.0
	10.0

	Counseling reduces AMR
	82.0
	12.0
	6.0



Attitudes toward antimicrobial resistance were largely positive. A high proportion agreed that antibiotic misuse causes AMR (84.8%) and that pharmacists play a key preventive role (78%). Additionally, 82% believed patient counseling reduces resistance, reflecting favorable perceptions toward antimicrobial stewardship practices.
Table 6. Mean Attitude Scores: Overall and Gender-wise
	Group
	Mean ± SD
	p-value

	Overall
	17.6 ± 3.2
	—

	Male
	18.1 ± 3.0
	

	Female
	16.8 ± 3.4
	0.018


The overall mean attitude score was 17.6 ± 3.2, indicating a generally positive attitude toward AMR control. Male pharmacists showed higher attitude scores (18.1 ± 3.0) than females (16.8 ± 3.4). This difference was statistically significant (p = 0.018).
Table 7. Attitude Level Distribution
	Attitude Level
	n
	%

	Good
	160
	64.0

	Moderate
	65
	26.0

	Poor
	25
	10.0


A majority of participants (64%) demonstrated a good attitude toward antimicrobial resistance prevention. Moderate attitudes were observed in 26% of respondents, while only 10% exhibited poor attitudes. This reflects a generally favorable mindset among community pharmacists toward rational antibiotic use.
Table 8. Responses to Individual Practice Questions
	Practice Item
	Always %
	Sometimes %
	Never %

	Dispense without prescription
	36.0
	28.8
	35.2

	Counsel patients
	40.0
	34.0
	26.0

	Advise full course
	54.0
	28.0
	18.0

	Refer to physician
	38.0
	36.0
	26.0



Antibiotic dispensing practices showed inconsistencies. Although 54% always advised completion of antibiotic courses, 36% admitted to always dispensing antibiotics without prescription. Patient counseling was consistently practiced by only 40% of respondents, highlighting a gap between knowledge, attitude, and actual practice.
Table 9. Mean Practice Scores: Overall and Gender-wise
	Group
	Mean ± SD
	p-value

	Overall
	12.4 ± 3.6
	—

	Male
	13.0 ± 3.4
	

	Female
	11.5 ± 3.8
	0.009


The overall mean practice score was 12.4 ± 3.6, reflecting moderate practice standards. Male participants scored significantly higher (13.0 ± 3.4) compared to females (11.5 ± 3.8). This difference was statistically significant (p = 0.009), indicating gender-based variation in dispensing practices.
Table 10. Practice Level Distribution
	Practice Level
	n
	%

	Good
	80
	32.0

	Moderate
	110
	44.0

	Poor
	60
	24.0


Practice levels related to antimicrobial use were predominantly moderate (44%). Good practices were reported by only 32% of participants, while 24% demonstrated poor practices. These findings suggest that despite adequate knowledge and attitude, rational antibiotic dispensing practices remain suboptimal in community pharmacies.
Table 11. Correlation Between Knowledge, Attitude, and Practice Scores
	Variables
	r-value
	p-value

	Knowledge vs Attitude
	0.52
	<0.001

	Knowledge vs Practice
	0.46
	<0.001

	Attitude vs Practice
	0.58
	<0.001


Significant positive correlations were observed between knowledge and attitude (r = 0.52), knowledge and practice (r = 0.46), and attitude and practice (r = 0.58), all with p < 0.001. These findings indicate that improved knowledge and attitudes are associated with better antimicrobial dispensing practices.
Table 12. Antibiotic Dispensing Practices in Community Pharmacies
	Practice
	Yes %
	No %

	Dispense without prescription
	64.8
	35.2

	Ask indication
	58.0
	42.0

	Maintain records
	28.0
	72.0

	Refuse without prescription
	38.0
	62.0


Non-prescription antibiotic dispensing was reported by 64.8% of participants, while only 38% refused to dispense antibiotics without a prescription. Documentation practices were poor, with just 28% maintaining antibiotic sales records. These findings emphasize the need for stricter regulatory enforcement.
Table 13. Barriers to Rational Antibiotic Use
	Barrier
	n
	%

	Patient demand
	160
	64.0

	Lack of regulation
	140
	56.0

	Fear of losing customers
	120
	48.0

	Inadequate AMR training
	110
	44.0

	Time constraints
	90
	36.0


Patient demand was identified as the most common barrier to rational antibiotic use (64%), followed by lack of strict regulation (56%) and fear of losing customers (48%). Inadequate AMR training (44%) and time constraints (36%) further contributed to inappropriate antibiotic dispensing practices.
DISCUSSION
In the present study, most participants were young pharmacists aged 20–30 years (48%) and predominantly male (60%), with the majority holding a Diploma in Pharmacy. This reflects the current workforce pattern in community pharmacies, where younger professionals often enter retail practice early in their careers. Similar findings were reported by Kotwani et al. (2018), who observed a younger and diploma-dominated workforce in Indian community pharmacies. Likewise, Sakeena et al. (2018) reported that early-career pharmacists are more likely to work in community settings. Younger professionals may be more adaptable to training but may lack sufficient experience in antimicrobial stewardship.[11,12]
The study revealed moderate knowledge of antimicrobial resistance, with only 48% correctly defining AMR and 30% being aware of national guidelines. Although many pharmacists understood that antibiotic misuse and incomplete courses contribute to resistance, gaps in fundamental knowledge remain. Similar knowledge deficiencies were observed in studies by Zawahir et al. (2019) and Roque et al. (2014), which reported limited awareness of AMR guidelines among community pharmacists. These findings suggest that while basic concepts are known, structured education on AMR policies and stewardship principles is lacking, emphasizing the need for continuous professional education programs[13,14]
Attitudes toward antimicrobial resistance were largely positive in this study, with over 80% agreeing that antibiotic misuse causes resistance and that pharmacists play an important role in prevention. These findings align with studies conducted by Abubakar et al. (2019) and Al-Shami HA (2023), where pharmacists expressed strong professional responsibility toward rational antibiotic use. Positive attitudes indicate willingness to support antimicrobial stewardship initiatives. However, favorable attitudes alone may not translate into appropriate practices unless supported by regulatory enforcement and practical training, highlighting the gap between belief and behavior in real-world settings[15,16]
Despite reasonable knowledge and positive attitudes, antibiotic dispensing practices were suboptimal. A significant proportion (64.8%) reported dispensing antibiotics without prescription, and only 28% maintained proper records. These findings are consistent with studies by Morgan et al. (2011) which documented widespread non-prescription antibiotic sales in community pharmacies. Factors such as patient pressure, fear of losing customers, and weak regulation often influence such practices. This indicates that practical constraints and commercial pressures strongly impact behavior, even when pharmacists understand the risks of antimicrobial resistance[17]
The study demonstrated a strong positive correlation between knowledge, attitude, and practice, indicating that better knowledge and attitudes are associated with improved practices. However, the persistence of inappropriate dispensing highlights systemic issues beyond individual awareness. Similar correlations were reported by Founou et al. (2016) and Balliram R (2021), who emphasized that education alone is insufficient without policy enforcement and institutional support. Therefore, a combined approach involving pharmacist training, public awareness, and strict regulatory measures is essential to effectively combat antimicrobial resistance at the community level[18,19]
CONCLUSION
This study found that community pharmacists had moderate knowledge and positive attitudes toward antimicrobial resistance; however, inappropriate antibiotic dispensing practices remained common. The gap between awareness and practice highlights the influence of regulatory, commercial, and systemic factors beyond individual knowledge. Strengthening antimicrobial stewardship training, enforcing prescription regulations, and improving public awareness are essential to promote rational antibiotic use and reduce the burden of antimicrobial resistance in community pharmacy settings.
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