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Objective: To evaluate the knowledge of community pharmacists about antibiotics, and their 

perceptions and practices toward antimicrobial stewardship (AMS) in Punjab, Pakistan.

Materials and methods: A descriptive cross-sectional study was conducted among community 

pharmacists in Punjab, Pakistan from April 1, 2017 to May 31, 2017. A self-administered and 

pretested questionnaire was used for data collection. A simple random-sampling method was 

used to select community pharmacies. Independent-sample Mann–Whitney U tests, indepen-

dent sample Kruskal–Wallis tests, and logistic regression analysis were performed with SPSS 

version 21.0.

Results: Of the 414 pharmacists, 400 responded to the survey (response rate 96.6%). The 

participants had good knowledge about antibiotics. They showed positive perceptions, but poor 

practices regarding AMS. All of the participants were of the view that AMS program could be 

beneficial for health care professionals for improvement of patient care, and 78% (n=312) of 

participants gave their opinion about incorporation of AMS programs in community pharmacies. 

Collaboration was never/rarely undertaken by pharmacists with other health care professionals 

over the use of antibiotics (n=311, 77.8%), and a significant proportion of participants (n=351, 

87.8%) never/rarely participated in AMS-awareness campaigns. Logistic regression analysis 

revealed that male sex (OR 0.204, 95% CI 0.104−0.4; P<0.001), age 20–29 years (OR 0.172, 

95% CI 0.05−0.595; P=0.005), and <1 year of experience (OR 0.197, 95% CI 0.083−0.468; 

P<0.001) were the factors associated with poor practices regarding AMS.

Conclusion: Pharmacists had good knowledge about antibiotics. There were some gaps in 

perceptions and practices of community pharmacists regarding AMS. In the current scenario, 

it will be critical to fill these gaps and improve perceptions and practices of community phar-

macists regarding AMS by developing customized interventions.
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Introduction
Antibiotic resistance has threatened the entire globe. This public health concern is 

associated with clinical and economic burden and has also increased the mortality 

rate. According to the World Health Organization (WHO), the mortality of 25,000 

people per year in European hospitals is associated with this health concern. This has 

increased health expenditure up to €1.5 billion.1 Nowadays, the misuse of antibiot-

ics is a common issue in almost all regions of the world, including Pakistan, due to 

frequent use of antibiotics.2–4 The untoward outcome of this issue is emergence of 
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resistant strains of bacteria.5,6 Causative factors for misuse 

of antibiotics are prescriber- as well as patient related. First, 

inappropriate prescribing of prescribers can be considered a 

leading cause.7–9 Furthermore, prescriber-related factors also 

hinder good clinical practices. These factors may include 

doubts of prescribers to possible health complications of 

patients and objective of prescribers to accomplish the 

patient’s expectations of health outcomes.1,10 Patient-related 

factors may include unprescribed medication usage and lack 

of appropriate knowledge.1,11–15 As such, these factors are 

major contributors to bacterial resistance against antibiotics.

The high prevalence of multidrug resistance is a global 

concern. According to a study conducted by the WHO in 

Pakistan, 95% of participants tested positive for multidrug-

resistant bacteria.16 This problem has worsened the situa-

tion by making therapy more complicated for sufferers of 

infectious diseases like tuberculosis, acute respiratory tract 

infections, and malaria in Pakistan.17 Several attempts have 

been made to implement quality-improvement activities for 

antimicrobial drugs, eg, “antimicrobial stewardship” (AMS) 

programs have been introduced for the prevention and treat-

ment of various infectious diseases. In 2016, the Medical 

Microbiology and Infectious Diseases Society of Pakistan 

initiated the AMS program in Pakistan.18 The main focus 

of this initiative was to ensure the use of AM agents in an 

appropriate manner.19 Implementation and introduction of 

majority of AMS programs has been successfully conducted 

in institutional settings. However, community practices are 

deprived of such efforts. Important strategies for implement-

ing AMS programs in community settings must include 

raising awareness of regional antibiotic-resistance patterns, 

improving knowledge of health care professionals about the 

latest treatment guidelines, and limiting and adjusting the 

inventory of antibiotics. Moreover, the AMS program should 

be taught to medical students at undergraduate level. Such 

initiatives can be beneficial in spreading awareness about 

the rational prescribing of AM drugs.20 Moreover, special 

emphasis must be put on education and training new genera-

tions of prescribers, since their ample knowledge will yield 

fruitful results related to health outcomes of the patients.1,21,22

Improvement in prescribing AM agents would lessen the 

risk of resistance, thus leading to improved patient care.23 In 

2009, the European Surveillance of Antimicrobial Consump-

tion network revealed variation among European countries 

to be by a factor of 3.8, with highest (38.6 defined daily 

doses in Greece) and lowest (10.2 in Romania) consumption 

of antibiotics per 1,000 inhabitants per day.24 According to 

a US estimate, 1.4 billion antibiotics were dispensed for 

outpatients from 2000 to 2010. Antibiotic-prescription rates 

had remained stable in the USA in that decade, ie, of 1,000 

persons, 382–384 individuals were prescribed antibiotics.25 

Similarly, survey reports of AM use in secondary- and 

tertiary-care hospitals of Pakistan have shown high AM-

prescribing rates of 48.9%,26 51.5%,26 and 52%.27 Therefore, 

community pharmacists can play a crucial role in the develop-

ment and execution of AMS programs in community settings.

Before incorporating community pharmacists in the 

development and implementation of AMS programs, it is 

necessary to understand their perceptions and current prac-

tices regarding this program. To the best of our knowledge, 

this is the first study in Pakistan that aims to assess pharma-

cists’ knowledge about antibiotics and their perceptions and 

practices regarding AMS in community pharmacy settings.

Materials and methods
Study design
A descriptive cross-sectional survey was carried out to assess 

community pharmacists’ knowledge about antibiotics and 

their perceptions as well as practices regarding AMS in 

community-pharmacy settings of Punjab, Pakistan.

Study settings
Registered pharmacists working at community pharmacies 

from different areas of Punjab province were included in 

the study. This is one of the most prosperous provinces in 

Pakistan, with a population of 101,391,000 individuals.28 

According to the Punjab Pharmacy Council, a total of 9,011 

pharmacists are registered, and a study revealed that only 

10% (n=901) of the pharmacists are working in community-

pharmacy settings in this region.29

Study sample size
The minimum sample size calculated through Raosoft 

sample-size calculator30 was 383, in which the population was 

taken as 901. Power was kept at 80% and response distribu-

tion 50%, with 99% CI and 5% margin of error:

 
n N

x

N E x
=

− +( )1 2
 (1)

where N is the population size, x the CI, and E the margin 

of error. With an added contingency of 5% for nonresponse 

and inappropriate responses, the final sample was calculated 

to be 400 pharmacists.
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Data collection
Data were collected from pharmacists working at community 

pharmacies and evaluated as per objectives of the study. A 

total of 414 community pharmacists were approached in 

a 2-month period (April 1, 2017 to May 31, 2017), with 

a response rate of 96.6%. The investigators used a simple 

random-sampling technique for selection of community 

pharmacies. Prior to data collection, registered pharmacists 

gave consent for participation. Assistant pharmacists fell 

under exclusion criteria of the study.

Data collection tool
Investigators thoroughly reviewed the available literature 

from relevant published studies for designing a self- 

administered questionnaire3,23,31–34 (Figure S1). The initial 

version of the questionnaire was subjected to content and 

face validation. The content was validated on the basis 

of the opinions of two experts. These experts gave their 

views about the importance and relativity of the content. 

Efforts were made to develop a questionnaire that was brief 

and simple. For this purpose, investigators made required 

adjustments and then administered it to a small group of 

ten community pharmacists. The recommended changes 

were incorporated in the questionnaire. SPSS  version 21.0 

was used for calculation of reliability coefficients. Internal 

consistency was measured by Cronbach’s a, while reproduc-

ibility was evaluated using intraclass correlation for each 

item in the knowledge, perceptions, and practices scales, 

with acceptable values ≥0.6. Calculation for Cronbach’s a 

was set at 0.71 for knowledge, 0.72 for perceptions, and 0.74 

for practices. The final version of the questionnaire had 31 

items. These items were divided into four sections. The first 

section comprised four questions on the demographic history 

of the participants. The second section had eight questions 

on the knowledge of participants about antibiotics. The third 

section had eight questions to give a clear assessment of the 

perceptions of participants regarding AMS. A 5-point Likert 

scale was utilized to record the knowledge and perceptions 

of the participants. In this scale, scoring was 1 for strongly 

disagree, 2 for disagree, 3 for neutral, 4 for agree, and 5 for 

strongly agree. The fourth section had eleven questions on 

practices of participants regarding AMS and was rated with a 

5-point Likert scale. In this section, scoring was 1 for never, 

2 for rarely, 3 for occasionally, 4 for often, and 5 for always. 

For negatively worded statements, reverse coding was done, 

as shown in the questionnaire (Figure S1). Overall scoring 

for knowledge, perception, and practice was done in such 

a way that 0.5–1 was assigned “very poor”, 1.5–2 “poor”, 

2.5–3 “acceptable”, 3.5–4 “good”, and 4.5–5 “very good”. 

Outcomes regarding practices were dichotomized as “good” 

versus “poor”. For this, scores for practices (range 11−55) 

were summed, scores ≥28 considered good, and scores <28 

considered poor.

Statistical analysis
Data were analyzed using SPSS version 21.0 (IBM, Armonk, 

NY, USA). Descriptive statistics – frequencies, percentages, 

and medians – were used to analyze the data. Kolmogorov–

Smirnov and Shapiro–Wilk tests were carried out to test the 

normality of the data. Independent-sample Mann–Whitney 

U tests were employed to assess differences in knowledge 

of the community pharmacists about antibiotics, as well as 

their perceptions and practices regarding AMS between sexes 

and education level. Independent-sample Kruskal–Wallis 

tests were used to check differences among age groups and 

experience of the community pharmacists with regard to 

knowledge about antibiotics as well as their perceptions and 

practices regarding AMS. Furthermore, logistic regression 

analysis was performed to figure out factors associated with 

poor practices regarding AMS. Results are expressed as ORs 

accompanied by 95% CIs, and P<0.05 was used for statistical 

significance of differences.

Ethics approval
Ethical approval was obtained from the Pharmacy Research 

Ethics Committee at Akhtar Saeed College of Pharmaceuti-

cal Sciences (06-2017/PREC, March 13, 2017). The purpose 

and protocols of the study were thoroughly explained to 

participants, and written consents were obtained prior to 

commencement of the study.

Results
Characteristics of participants
A total of 400 pharmacists were investigated. Most of the 

respondents were male (n=328, 82%) and had a bachelor’s 

level of education (n=334, 83.5%). Among the respondents, 

the age group 20–29 years constituted the highest proportion 

(n=221, 55.2%), followed by 30–39 years (n=144, 36%); 

61.2% had experience of <1 year (n=245), followed by those 

who had 1−4 years of experience (n=84, 21%) (Table 1).

Knowledge about antibiotics
All the 400 participants gave their responses to eleven 

questions regarding their knowledge about antibiotics. Of a 
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maximum score of 5 (100%) for knowledge about antibiot-

ics, respondents obtained a median score of 3.5 (IQR 1). 

Therefore, participants had good knowledge about antibi-

otics. A total of 338 (84.5%) participants strongly agreed/

agreed that “Antibiotics are useful for bacterial infections” 

(median 5, IQR 1). On the other hand, just 28.5% (n=114) 

of participants strongly agreed/agreed that “Antibiotics can 

kill ‘normal flora’ of the human body” (median 3, IQR 2), 

and 37.8% (n=174) of participants strongly disagreed/dis-

agreed that “Antibiotics are useful for viral infections (eg, 

flu)” (median 3, IQR 2). For details, please refer to Table 2.

Perceptions of AMS
All respondents gave responses to all eight parameters on 

their perceptions of AMS. Of a maximum score of 5 (100%) 

for perceptions of AMS, respondents obtained a median score 

of 5 (IQR 0.5). Therefore, participants demonstrated strongly 

positive perceptions regarding AMS. All participants strongly 

agreed/agreed that “Pharmacists have a responsibility to 

take prominent role in AMS and infection-control programs 

in the health care system” (median 5, IQR 0). Similarly, all 

participants strongly disagreed/disagreed that “health-care 

professionals other than prescribers do not need to understand 

AMS” (median 5, IQR 0). On the other hand, 78% (n=312) 

of participants strongly agreed/agreed that “AMS should be 

incorporated at the community-pharmacy level” (median 4, 

IQR 1), and 87.3% (n=349) of participants strongly agreed/

agreed that “Individual efforts at AMS have minimal impact 

on the AM-resistance problem” (median 5, IQR 1). Please 

refer to Table 3.

Practices with regard to AMS
All participants supplied responses to all eleven state-

ments regarding their practices in AMS. Of a maximum 

score of 5 (100%), respondents obtained a median score 

of 2 (IQR 0). Therefore, participants demonstrated poor 

practices regarding AMS: 53.8% (n=215) of participants 

never took part in AM-awareness campaigns to promote 

the optimal use of AMS (median 1, IQR 1), 40.3% (n=161) 

of participants never collaborated with other health care 

professionals for infection control and AMS (median 2, 

IQR 1), and 34% (n=136) of participants often/always 

dispensed AMs without a prescription (median 3, IQR 2). 

Please refer to Table 4.

Table 2 Community pharmacists’ knowledge about antibiotics and median scores of respondents

Variable Responses Median  
(IQR)SD (%) D (%) N (%) A (%) SA (%)

Antibiotics are useful for bacterial infections (eg, tuberculosis) 0 (0.0) 0 (0.0) 62 (15.5) 68 (17) 270 (67.5) 5 (1)
Antibiotics are useful for viral infections (eg, flu) 63 (15.8) 88 (22) 93 (23.3) 93 (23.3) 63 (15.8) 3 (2)
Antibiotics are indicated to reduce any kind of pain and 
inflammation

87 (21.8) 124 (31) 113 (28.3) 51 (12.8) 25 (6.3) 4 (1)

Antibiotics can kill “normal flora” of the human body 62 (15.5) 112 (28) 112 (28) 58 (14.5) 56 (14) 3 (2)

Antibiotics can cause secondary infections after killing the normal 
flora of the human body

51 (12.8) 75 (18.8) 131 (32.8) 81 (20.3) 62 (15.5) 3 (2)

Antibiotics can cause allergic reactions 25 (6.3) 50 (12.5) 107 (26.8) 119 (29.8) 99 (24.8) 4 (1)
Misuse of antibiotics can lead to a loss of sensitivity of an antibiotic 
to a specific pathogen

76 (19) 50 (12.5) 118 (29.5) 106 (26.5) 50 (12.5) 3 (2)

Before the completion of a full course of antibiotic therapy, if 
symptoms improve then you can stop taking it

81 (20.3) 157 (39.3) 87 (21.8) 50 (12.5) 25 (6.3) 4 (1)

Knowledge score overall 3.5 (1)

Notes: Knowledge assessed by scoring 1 for SD, 2 for D, 3 for N, 4 for A, and 5 for SA; for variables 2, 3, and 8, knowledge assessed by scoring 5 for SD, 4 for D, 3 for N, 
2 for A, and 1 for SA.
Abbreviations: A, agree; D, disagree; N, neutral; SA, strongly agree; SD, strongly disagree.

Table 1 Characteristics of participants (n=400)

Variable Category Frequency (%)

Sex Male 328 (82)
Female 72 (18)

Age (years) 20−29 221 (55.2)

30−39 144 (36)

40−49 16 (4)

≥50 19 (4.8)
Educational level Bachelor’s 334 (83.5)

Master’s 66 (16.5)
Experience (years) <1 245 (61.2)

1–4 84 (21)

5–9 29 (7.2)

≥10 42 (10.5)
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Table 3 Community pharmacists’ perceptions of AMS and median scores of respondents

Variable Responses Median  
(IQR)SD (%) D (%) N (%) A (%) SA (%)

AMS programs improve patient care 0 (0.0) 0 (0.0) 50 (12.5) 80 (20) 270 (67.5) 5 (1)
AMS should be incorporated at the community-pharmacy level 0 (0.0) 0 (0.0) 88 (22) 113 (28.3) 199 (49.8) 4 (1)
AMS programs reduce the problem of antimicrobial resistance 0 (0.0) 6 (1.5) 24 (6) 150 (37.5) 220 (55) 5 (1)
Adequate training should be provided to community pharmacists on 
antimicrobial use

0 (0.0) 0 (0.0) 26 (6.5) 99 (24.8) 275 (68.8) 5 (1)

Relevant conferences, workshops, and other educational activity 
are required to be attended by community pharmacists to enhance 
understanding of AMS

0 (0.0) 0 (0.0) 0 (0.0) 125 (31.3) 275 (68.8) 5 (1)

Individual efforts at AMS have minimal impact on the antimicrobial-
resistance problem

0 (0.0) 0 (0.0) 51 (12.8) 144 (36) 205 (51.3) 5 (1)

Health care professionals other than prescribers do not need to 
understand AMS

332 (83) 68 (17) 0 (0.0) 0 (0.0) 0 (0.0) 5 (0)

Pharmacists have a responsibility to take a prominent role in AMS and 
infection-control programs in the health system

0 (0.0) 0 (0.0) 0 (0.0) 24 (6) 376 (94) 5 (0)

Perception score overall 5 (0.5)

Notes: Knowledge assessed by scoring 1 for SD, 2 for D, 3 for N, 4 for A, and 5 for SA; for variable 7, perception assessed by scoring 5 for SD, 4 for D, 3 for N, 2 for A, 
and 1 for SA.
Abbreviations: A, agree; AMS, antimicrobial stewardship; D, disagree; N, neutral; SA, strongly agree; SD, strongly disagree.

Table 4 Community pharmacists’ practices of AMS and median scores of respondents

Variable Responses Median  
(IQR)Never (%) Rarely (%) Occasionally (%) Often (%) Always (%)

I dispense antimicrobials on prescription with 
complete clinical information

126 (31.5) 193 (48.3) 56 (14) 25 (6.3) 0 (0.0) 2 (1)

I dispense antimicrobials without a prescription 25 (6.3) 101 (25.3) 138 (34.5) 99 (24.8) 37 (9.3) 3 (2)
I dispense antimicrobial agents for durations 
longer than prescribed by the physician on 
patient request

37 (9.3) 100 (25) 151 (37.8) 100 (25) 12 (3) 3 (2)

I screen antimicrobial prescriptions in 
accordance with local guidelines before 
dispensing

151 (37.8) 136 (34) 101 (25.3) 12 (3) 0 (0.0) 2 (2)

I collaborate with other health care 
professionals for infection control and AMS

161 (40.3) 150 (37.5) 89 (22.3) 0 (0.0) 0 (0.0) 2 (1)

I communicate with prescribers if I am unsure 
about the appropriateness of an antibiotic 
prescription

120 (30) 218 (53.5) 62 (15.5) 0 (0.0) 0 (0.0) 2 (1)

I have sought additional clinical information (eg, 
drug interaction, ADRs, allergy) before deciding 
to dispense the antibiotic prescribed

126 (31.5) 226 (56.5) 36 (9) 12 (3) 0 (0.0) 2 (1)

I take part in antimicrobial-awareness 
campaigns to promote the optimal use of 
antimicrobials

215 (53.8) 136 (34) 49 (12.3) 0 (0.0) 0 (0.0) 1 (1)

I educate patients on the use of antimicrobials 
and resistance-related issues

25 (6.3) 227 (56.8) 123 (30.8) 25 (6.3) 0 (0.0) 2 (1)

I make efforts to prevent or reduce the 
transmission of infections within the community

25 (6.3) 127 (31.8) 150 (37.5) 86 (21.5) 12 (3) 3 (1)

I ask the patients about their knowledge of 
prescribed antimicrobial agents and usage

0 (0.0) 76 (19) 219 (54.8) 93 (23.3) 12 (3) 3 (1)

Practice score overall 2 (0)

Notes: Practice assessed by scoring 1 for never, 2 for rarely, 3 for occasionally, 4 for often, and 5 for always; for variables 2 and 3, practice assessed by scoring 5 for never, 
4 for rarely, 3 for occasionally, 2 for often, 1 for always.
Abbreviations: ADRs, adverse drug reactions; AMS, antimicrobial stewardship.
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Differences in community 
pharmacists’ knowledge about 
antibiotics and perceptions and practices 
of AMS
Differences in median knowledge about antibiotics and per-

ceptions and practices regarding AMS of participants were 

checked. According to independent-sample Mann–Whitney 

U tests, sex showed a statistically significant difference 

(P<0.05). Male pharmacists had higher perception scores 

(median 5, P<0.001) than female pharmacists. Pharmacists 

with master’s degrees had higher practices scores (median 

3, P<0.001) than those with bachelor’s degrees (Table 5). In 

independent-sample Kruskal–Wallis tests, age and experi-

ence were found to have statistically significant differences 

(P<0.05) (Table 5). Logistic regression analysis revealed 

that male sex (OR 0.204, 95% CI 0.104−0.4; P<0.001), age 

20–29 years (OR 0.172, 95% CI 0.05−0.595; P=0.005), and 

<1 year of experience (OR 0.197, 95% CI 0.083−0.468; 

P<0.001) were the factors associated with poor practices 

regarding AMS (Table 6).

Discussion
The current study highlighted that pharmacists had good 

knowledge about antibiotics. It also aimed to evaluate the 

perceptions and practices of pharmacists regarding AMS 

programs in community-pharmacy settings in Punjab, 

 Pakistan. With few exceptions, more than 60% of partici-

pants answered all the administered queries correctly, though 

43.5% (n=174) of respondents were not aware that antibiotics 

can kill the normal flora of the human body, 39% (n=136) of 

participants were not aware that antibiotics are not effective 

against viruses, 31.5% (n=126) of participants were not aware 

that AM drugs can cause secondary infections, and 31.5% 

(n=126) of participants were not aware that the misuse of 

Table 5 Variation in community pharmacists’ knowledge, perceptions, and practices concerning antimicrobial stewardship by characteristic

Variable Category Knowledge Perceptions Practices

Median Rank P-value Median Rank P-value Median Rank P-value

Sex* Male 3.5 207.8 0.005 5 210.4 <0.001 2 202.6 0.271
Female 3 162.2 4.5 155.3 2 190.8

Age (years)** 20−29 3.5 181.8 0.003 5 230.6 <0.001 2 212.7 <0.001
30−39 4 224.6 4.5 148 2 157.5

40−49 3.5 221.8 5 251.7 3 307.5

50−59 3.5 217.7 5 205.7 3 294.3
Educational level* Bachelor’s 3.5 198.7 0.473 5 203.6 0.145 2 186.84 <0.001

Master’s 3 209.6 5 185.1 3 269.62
Experience** (years) <1 3.5 188.8 <0.001 5 214.5 <0.001 2 181.2 <0.001

1–4 3.5 231.3 5 165.3 2 193.2
5–9 4 252.2 5 212.9 3 288.5
≥10 3.5 171.5 5 180.9 2 267

Note: *Independent-sample Mann–Whitney U test; **independent-sample Kruskal–Wallis test.

Table 6 Logistic regression analysis of factors associated with poor practices of antimicrobial stewardship

Variable Category Practices OR 95% CI P-value

Good Poor

Sex Male 73 (18.2) 255 (63.8) 0.204 0.104−0.4 <0.001
Female 37 (9.2) 35 (8.8) 1 – –

Age (years) 20−29 60 (15) 161 (40.2) 0.172 0.05−0.595 0.005

30−39 22 (5.5) 122 (30.5) 0.066 0.017−0.256 <0.001
40−49 13 (3.2) 3 (0.8) 0.92 0.141−5.985 0.93

≥50 15 (38) 4 (1) 1 – –
Educational level Bachelor’s 73 (18.2) 261 (65.2) 0.51 0.251−1.035 0.062

Master’s 37 (9.2) 29 (7.2) 1 – –
Experience (years) <1 41 (10.2) 204 (51) 0.197 0.083−0.468 <0.001

1–4 18 (4.5) 66 (16.5) 0.294 0.11−0.783 0.014

5–9 21 (5.2) 8 (2) 2.764 0.84−9.097 0.094

≥10 30 (7.5) 12 (3) 1 – –

Abbreviation: OR, odds ratio.
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antibiotics can lead to a loss of sensitivity of an antibiotic 

toward a specific pathogen.

These results confirm findings of recent studies on this 

topic. A survey-based study35 performed in the USA showed 

that almost all participants were aware of harmful aspects of 

the inappropriate use of antibiotics on patient health and the 

association with microbial resistance against antibiotics. In 

2013, the Eurobarometer report5 on antibiotic resistance was 

published. This report was based on a study conducted in an 

Italian population. The results of this study were comparable 

to those of Eurobarometer’s report. That report pointed out 

that 58% of participants were of the opinion that antibiotics 

can kill viruses, while 40% believed in the effectiveness of 

antibiotics against cold and flu. The results of this study are 

backed by the Napolitano et al,36 in which approximately 

half the participants were not aware of the ineffectiveness of 

antibiotics against fever, flu, and sore throat. A meta-analysis 

of 24 studies was conducted at an international level, and it 

gave comparable results.15 With regard to perceptions and 

practices of AMS, this study demonstrated that community 

pharmacists had strong positive perceptions regarding AMS, 

practices of AMS in community settings were poor, and male 

sex, age 20–29 years, and <1 year of experience were factors 

associated with poor practices regarding AMS.

In this study, participants were familiar with the impor-

tance of AMS, because the majority of them agreed upon 

its importance in improvement of patient care. The core 

importance of AMS in AM-prescribing optimization for 

better patient care is overwhelmingly verified by supportive 

evidence.37 A cross-sectional study in Malaysia reported posi-

tive perceptions among a majority of pharmacists (96.8%) 

regarding the importance of AMS in improving patient 

care.31 In combating the issue of microbial resistance against 

antibiotics, the dispensing of antibiotics must be closely 

monitored by community pharmacists. There is limited lit-

erature available on optimizing the use of antibiotics. There 

is a need for further studies for identification of antibiotics 

dispensed by community pharmacists routinely. Knowledge 

about incentives is crucial, not merely for avoiding inappro-

priate dispensing practices regarding antibiotics but also for 

designing new intervention strategies.23

Pharmacists are solely responsible for processing medi-

cation orders, so can act as an effective means for success-

ful conduction of AMS programs.38 The results of another 

study39 also justify our findings such that a majority of par-

ticipants considered the role of pharmacists a crucial part of 

establishing and developing AMS programs in health care 

settings. In the current scenario, a large number of  health 

care  professionals support the notion of incorporating AMS 

programs at the level of community pharmacies.40 Cur-

rently, community-pharmacy settings in Pakistan have no 

well-established AMS programs, but fortunately community 

pharmacists of Pakistan are well aware of their roles in AMS 

programs. Positive understanding of AMS must be utilized 

for the betterment of patients. Therefore, pharmacists must 

work alongside other health care professionals. Stakeholders 

must provide recommendations for improving the role of 

community pharmacists as AMS proponents.

For the implementation of an AMS program, team efforts 

and interdisciplinary involvement of different health care 

professionals are mandatory. Unfortunately, such practices 

were not being performed by the participants of this study. 

This study highlighted AMS as a relevant local issue among 

community pharmacists. In contrast, the findings of another 

study23 revealed that pharmacists were more in agreement to 

introduce a specialist multidisciplinary team giving advice on 

AM prescribing. Similarly, an Ethiopian study revealed that 

more than half the pharmacists worked in collaboration with 

other health care professionals.41 The collaboration between 

pharmacists and other health care professionals could be 

improved by activities like shared decision making. Without 

teamwork, it is not feasible for pharmacists to improve the 

process of prescribing antibiotics. The findings of this study 

draw attention toward interprofessional issues that must be 

resolved. Otherwise, the positive attributes of AMS programs 

will be difficult to achieve.

Findings showed that a majority of community pharma-

cists dispensed antibiotics without a prescription. Similarly, 

cross-sectional studies conducted in Saudi Arabia42 and 

China43 demonstrated the common practice of dispensing 

antibiotics without prescription, which leads to greater risk of 

developing AM resistance. Such irrational dispensing trends 

of antibiotics by various community pharmacists might be 

the result of a thirst for financial incentives and business 

orientations.44,45 There is an urgent need for further studies 

to relate the financial benefits with the current dispensing 

practices of community pharmacists.

Other researchers have also suggested that effective com-

munication between the pharmacist and the physician is a 

core feature of a successful AMS program.19 In this study, a 

majority of participants did not communicate with the pre-

scribers in cases of uncertainty about the appropriateness of 

antibiotic prescription. This communication gap could be a 

possible reason for irrational antibiotic usage.

Two studies46,47 revealed that prolonged duration of anti-

biotic therapy could promote the development of bacterial 
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resistance against antibiotic agents. Wrong dispensing prac-

tices were also observed in this study, where 28% (n=112) 

of participants admitted that they often or always dispensed 

antibiotics for longer durations than prescribed by physi-

cians. Attempts must be made to ensure better adherence to 

dispensing guidelines for AM agents.

Our results showed that 53.8% (n=215) of pharmacists 

never participated in AM-awareness campaigns. These find-

ings were in accordance with Cotta et al.23 Therefore, it is 

recommended that pharmacists be encouraged to participate 

in AM-awareness programs to enhance awareness about 

beneficial aspects of AM surveillance among health care 

professionals and the public.

Our findings suggest that practices of community pharma-

cists regarding AMS programs in Pakistan are poor. It is cru-

cial to incorporate AMS programs in community-pharmacy 

settings, so that the issue of microbial resistance against AM 

agents can be alleviated. People are unaware of the effects of 

AMS programs on microbial resistance against AM agents 

in various regions across the globe.48 This study strongly 

recommends the need for large-scale studies to evaluate the 

effects of AMS programs on clinical outcomes.

Strengths and limitations
No study was found in previously published literature that 

highlighted this issue solely in Pakistan. Furthermore, the 

current study was conducted on a provincial level. Data were 

collected via a self-administered questionnaire. The major 

disadvantage of self-administered questionnaires is bias due 

to differences in accuracy or completeness of recollections 

of participants and to under- or overreporting of knowledge, 

perceptions, and practices.

Conclusion and recommendations
The present study concludes that the knowledge of pharma-

cists about antibiotics is good and their perceptions regarding 

AMS positive. Unfortunately, practices regarding AMS were 

poor. This situation can be improved by the incorporation of 

AMS programs in community settings, involving pharmacists 

and other health care professionals in collaborative interdisci-

plinary teamwork, and increased participation of pharmacists 

in AM-awareness campaigns. It is recommended that further 

studies be carried out in order to evaluate the knowledge and 

perceptions of community pharmacists regarding AM therapy 

and AMS programs across provinces of Pakistan. Further-

more, this study demands interventions for the betterment of 

practices of community pharmacists regarding AMS.
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Supplementary material
We are currently conducting a study in relation to knowledge of community pharmacists about antibiotics, their perceptions and practices 
regarding antimicrobial stewardship in Punjab.

Antimicrobial stewardship refers to a coordinated intervention designed to enhance and improve the selection of an optimal antimi-
crobial drug regimen, dose, duration of therapy, and route of administration. It ultimately seeks to achieve an optimal therapeutic outcome 
in relation to antimicrobial use, thus minimizing toxicity and other adverse events. This in turn reduces costs of health care for infections, 
thus limiting the occurrence of antimicrobial-resistant strains.

Your participation is highly appreciated. The gathering of information will be kept confidential and used only for research purposes. The 
estimated completion time for this survey is 15–20 minutes.

Anonymity and confidentiality
The data collected in the study will be treated as strictly confidential. Participants’ names will not be revealed, and participant confi-
dentiality will be maintained by the researchers. None of your information will be released to your organization or anyone in a way that 
could identify you.

Right of withdrawal
Your participation in this research is voluntary. We do not anticipate any risks resulting from participating in this study other than minimal fatigue.

Section A: Personal information
1. Please indicate your sex.

Male

Female

2. Please indicate your age-group.

20–29

30–39

40–49

50–59

≥60

3. Please indicate the highest educational degree that you have attained at this point in time.

Bachelor’s degree in pharmacy

Master’s degree in pharmacy

4. Please specify the number of years you have been practicing in this sector 

<1

1–4

5–9

≥10

Section B: Knowledge about antibiotics
Strongly disagree–strongly agree (1–5)

1. Antibiotics are useful for bacterial infections (eg, tuberculosis).

1 2 3 4 5
Strongly disagree Disagree Neutral Agree Strongly agree

2. Antibiotics are useful for viral infections (eg, flu).

5 4 3 2 1
Strongly disagree Disagree Neutral Agree Strongly agree

Figure S1 (Continued) 
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3. Antibiotics are indicated to reduce any kind of pain and inflammation.

5 4 3 2 1
Strongly disagree Disagree Neutral Agree Strongly agree

4. Antibiotics can kill “normal flora” present in our body.

1 2 3 4 5
Strongly disagree Disagree Neutral Agree Strongly agree

5. Antibiotics can cause secondary infections after killing normal flora present in our body.

1 2 3 4 5
Strongly disagree Disagree Neutral Agree Strongly agree

6. Antibiotics can cause allergic reactions.

1 2 3 4 5
Strongly disagree Disagree Neutral Agree Strongly agree

7. Misuse of antibiotics can lead to a loss of sensitivity of an antibiotic to a specific pathogen.

1 2 3 4 5
Strongly disagree Disagree Neutral Agree Strongly agree

8. If symptoms improve before the full antibiotic course of is completed, you can stop taking it.

5 4 3 2 1
Strongly disagree Disagree Neutral Agree Strongly agree

Section C: Perception of participants towards antimicrobial stewardship (AMS)
Strongly disagree–strongly agree (1–5)

1. AMS programs improve patient care.

1 2 3 4 5
Strongly disagree Disagree Neutral Agree Strongly agree

2. AMS should be incorporated at the community-pharmacy level.

1 2 3 4 5
Strongly disagree Disagree Neutral Agree Strongly agree

3. AMS programs reduce problems of antimicrobial resistance.

1 2 3 4 5
Strongly disagree Disagree Neutral Agree Strongly agree

Figure S1 (Continued) 
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4. Adequate training on antimicrobial use should be provided to community pharmacists.

1 2 3 4 5
Strongly disagree Disagree Neutral Agree Strongly agree

5. Relevant conferences, workshops, and other educational activity are required to be attended by community pharmacists to enhance 
understanding of antimicrobial stewardship.

1 2 3 4 5
Strongly disagree Disagree Neutral Agree Strongly agree

6. Individual efforts at antimicrobial stewardship have minimal impact on the antimicrobial-resistance problem.

1 2 3 4 5
Strongly disagree Disagree Neutral Agree Strongly agree

7. I think that prescribing physicians are the only professionals who need to understand antimicrobial stewardship.

5 4 3 2 1
Strongly disagree Disagree Neutral Agree Strongly agree

8. Pharmacists have a responsibility to take a prominent role in antimicrobial stewardship and infection-control programs in the health 
system.

1 2 3 4 5
Strongly disagree Disagree Neutral Agree Strongly agree

Section D: Practices of participants regarding antimicrobial stewardship
Never–always (1–5)

1. I dispense antimicrobial on prescription with complete clinical information.

1 2 3 4 5
Never Rarely Occasionally Often Always

2. I dispense antimicrobials without a prescription.

5 4 3 2 1
Never Rarely Occasionally Often Always

3. I dispense antimicrobials for durations longer than prescribed by the physician on patient request.

5 4 3 2 1
Never Rarely Occasionally Often Always

4. I screen antimicrobial prescriptions in accordance with local guidelines before dispensing.

1 2 3 4 5
Never Rarely Occasionally Often Always

Figure S1 (Continued) 
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5. I collaborate with other health professionals on infection control and antimicrobial stewardship.

1 2 3 4 5
Never Rarely Occasionally Often Always

6. I communicate with prescribers if I am unsure about the appropriateness of an antibiotic prescription.

1 2 3 4 5
Never Rarely Occasionally Often Always

7. I have sought additional clinical information (eg, drug interaction, adverse drug reactions, allergy) before deciding to dispense the anti-
biotic prescribed.

1 2 3 4 5
Never Rarely Occasionally Often Always

8. I take part in antimicrobial-awareness campaigns to promote the optimal use of antimicrobials.

1 2 3 4 5
Never Rarely Occasionally Often Always

9. I educate patients on the use of antimicrobials and resistance-related issues.

1 2 3 4 5
Never Rarely Occasionally Often Always

10. I make efforts to prevent or reduce the transmission of infections within the community.

1 2 3 4 5
Never Rarely Occasionally Often Always

11. I ask patients about their knowledge of prescribed antimicrobials and their usage.

1 2 3 4 5
Never Rarely Occasionally Often Always

Thank you!
Figure S1 Letter to participants. 
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