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Abstract
To assess knowledge about antibiotics and their resistance among Pharmacy under graduate students,
this study was undertaken from July to November 2015 in three public sector universities located
in Karachi, Pakistan, offering Pharm-D program. Completed questionnaires were collected by the
researchers for descriptive analysis using SPSS version 16.0. Out of n= 150, n= 132 completely
filled questionnaires were collected from the students (response rate= 88%) of final year Pharm. D.
Around 96% results showed that the students knew that antibiotics are used for bacterial infections
and they are considered as most commonly prescribed anti-infective agents by prescribers. More
than 80% students knew that antibiotics should not be used for cold, cough, inflammation or pain
and about 85% students thought that allergy may be developed due to antibiotic use in susceptible
persons. Around 50% students had no idea that enterococci are Vancomycin resistant bacteria; about
60% replied that S.aureus are Pencillin resistant bacteria; almost 60% denied that M. tuberculosis
are Isoniazid resistant bacteria whereas around 50% students had no idea that P. aeruginosa are
Aminoglycoside resistant bacteria. Almost 80% students agreed that antibiotics could be obtained
without prescription from local pharmacies of the city. It was seen that almost 85% students knew
that incomplete antibiotic regimen may cause resistance and about 95% had knowledge that
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antibiotic resistance may also be developed due to prolonged use. About 90% students thought that
formal teaching on rational use of antibiotics is required to reduce burden of antibiotic resistance.
The knowledge about antibiotics and their resistance was found quite satisfactory among under
graduate Pharm-D students but still improvement is required specially for those students who
would be practicing in the health care sector in future.

Introduction
There has been an increase in the prevalence of antimicrobial resistance due to non judicious use of antibiotics
[1,2]. Antimicrobial resistance is a crucial public health catastrophe [3-6]. More than 80% of Chinese
outpatients were reported in a systematic review to be prescribed with antibiotics, who were suffering from
upper respiratory infections [7]. Antibiotic self-medication by patients contributes to its misuse, and this is
due to easy access from pharmacies in particular, in several developing states [8]. Antibiotic misuse may also
surge due to knowledge and behaviours of doctors and also the pressure from patients [9]. Several studies
have described medical students’ Antibiotic related behaviours of medical students have been reported by
many studies conducted in Pakistan [10], Nepal [8], the USA [11] and Europe [12-14].
The crisis of antibiotic resistance crisis is crucial in developing countries and this is because of various
factors like irrational practice of antibiotics, availability of antibiotics without prescription, etc., [15]. It had
been observed that more than 50% of antibiotics were sold or bought without prescription [16]. Proper
understanding of resistance patterns to develop antibiotic guidelines and rational practices is necessary. Taking
this into consideration, there are several studies that highlighted revision of junior healthcare professionals
curriculum for promoting rational use of antibiotics [17]. Moreover, WHO has also highlighted importance
of undergraduate training in judicious prescribing practice [18]. Pharmacists help in the optimal and rational
use of drugs. The education, training, and skills of pharmacy students also influence the patterns of antibiotic
use in various settings [19].
The world is moving towards a ‘post-antibiotic era” as per World Health Organization (WHO). According
to WHO global action plan, improvement in cognizance and understanding of antibiotics and their
resistance to control further expansion of antibiotic resistance by means of education, training and effective
communication, is essential [20]. Pharmacists are significant part of healthcare team. They are key persons
to advice for proper medicine use [21,22]. In fact, competent and trained pharmacists have the potential
to impact behaviour of other health professionals and patients [23,24] thereby ensure rational use of drugs
[25]. Insufficient education and inadequate training of pharmacist in some countries may lead to inefficient
practices [26,27] that may give way to pharmacists for irrational use and supply of antibiotics [28] and also
sales of antibiotics without prescription, in community pharmacies [29].

Methods
This study was conducted from July to November 2015 in three public sector universities of Karachi, Pakistan
offering Pharm. D. program. The questionnaire was adapted and modified from previously done researches
and was focused on the knowledge of students regarding antibiotics and resistance. The completely filled
questionnaires were collected by the researchers and analyzed using SPSS version 16.0.
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Results
The response rate of the students for this survey-based study was 88%. From the given table it can be seen
that majority students were well aware about general knowledge regarding antibiotics and resistance.
Table : Knowledge about antibiotics among Pharm. D. students
S. No

Questions

1

Antibiotics are used to treat bacterial infections
Antibiotics are the most commonly prescribed anti infective
agents
Antibiotics are used to treat cough and cold
Antibiotics are used to relieve pain or inflammation
Antibiotics can cause allergy in susceptible persons
Enterococci are Vancomycin resistant bacteria
S. aureus are Penicillin resistant bacteria
M. tuberculosis are Isoniazid resistant bacteria
P. aeruginosa are Aminoglycoside resistant bacteria
Antibiotics can be obtained from the local pharmacies without
prescription
Formal teaching on rational use of antibiotics is required for
students to work in healthcare sector
Resistant bacteria can spread in hospitals
Patients can stop taking antibiotics when their symptoms improve
Taking incomplete regimen of antibiotics can cause resistance
Using antibiotics without prescription may lead to antibiotic
resistance
Antibiotic resistance may develop due to its prolonged use
Lack of knowledge regarding antibiotics may lead to resistance
Antibiotics are always effective for treating same infection in the
future

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Yes
(%)
(96)

No
(%)
(4)

(96)

(4)

(16.4)
(29)
(86.8)
(48.5)
(60)
(47)
(46.8)

(83.6)
(71)
(13.2)
(51.5)
(40)
(53)
(53.2)

(82.7)

(17.3)

(89.9)

(10.1)

(91.4)

(8.6)

(11.7)

(88.3)

(84.2)

(15.8)

(81.9)

(18.1)

(95)
(93.1)

(5)
(6.9)

(10.3)

(89.7)

Discussions
In this study, it was seen that around 96% students knew that antibiotics are used for bacterial infections
and they are considered as most commonly prescribed anti-infective agents by prescribers. It is evident from
recent studies that non judicious and irrational use of antibiotics may lead to their resistance which has
become a grave predicament universally [30]. In this study, almost 85% students responded that incomplete
antibiotic regimen may give rise to resistance and about 95% had the knowledge that antibiotic resistance
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may also be developed due to prolonged use. In a similar study conducted by Akram Ahmad et al. (2015), the
knowledge of pharmacy students was considered as remarkably high regarding most of the questions about
antibiotics; it was reported that 98.14% participants identified antibiotic resistance as a serious public health
issue [31]. The results of other studies are also in line with the results of this study, suggesting satisfactory
knowledge of pharmacy students regarding antibiotic use and resistance [32,33].
Regarding knowledge about micro organisms versus antibiotics, around 50% students recruited for this
study had no idea that enterococci are Vancomycin resistant bacteria; about 60% replied that S.aureus are
Pencillin resistant bacteria; almost 60% denied that M. tuberculosis are Isoniazid resistant bacteria whereas
around 50% students had no idea that P. aeruginosa are Aminoglycoside resistant bacteria. One Chinese
study (2014) revealed that the undergraduate pupils had insufficient knowledge and unsuitable practices
regarding antibiotics, with a high rate of self-medication [34]. In another study (2015), it was observed that
pharmacy students had many unused antibiotics either due to non compliance or unsuitable antibiotic use
signifying antibiotic resistance development [35]. Therefore, to control antibiotic resistance, it is crucial to
change the behavior of providers and consumers [36].
It was established in a research by Akram Ahmad et al. (2015) that only 62.03% participants responded that
bacteria are not responsible for common cold and flu [31] but in our study, more than 80% students knew
that antibiotics should not be used for cold, cough, inflammation or pain and about 85% students thought
that allergy may be developed due to antibiotic use in susceptible persons. Similarly, in another study (2014),
95% students correctly responded that antibiotics should not be used in common cold and flu [32]. A recent
research by M. H. F. Sakeena et al. (2018) showed that more than half of the junior pharmacy students incorrectly replied that antibiotic use is suitable to manage cold and flu [19].
Almost 80% students in this study agreed that antibiotics could be obtained without prescription from local pharmacies of the city. Easy access to antibiotics from pharmacies in several developing countries was
reported in a study conducted in Nepal (2016) which was considered as contributor to self medication of
antibiotics by patients [8]. In another study done in Kosovo in 2016, half of the students admitted that they
self-medicated antibiotics but majority specified that they will not give antibiotics without prescription [13].
In our study, around 90% students thought that formal teaching on rational use of antibiotics is required to
reduce burden of antibiotic resistance. Scaioli et al. (2015) also found out that further awareness and training on antibiotic consumption and resistance was required during the degree courses in the core curriculum
of European School of Medicine [12]. Also, several researchers (2004) highlighted about inadequate training of healthcare professionals in their undergraduate program regarding antibiotic use and resistance [37].
Many other researches have emphasized that substantial effect on professionals’ attitudes and behaviour
about antibiotic use can be seen after educating undergraduates about antibiotics and their appropriate use.
This is in particular for students of professional health care degrees i.e. pharmacy, medicine and nursing
[38,39].

Conclusion
A good understanding regarding antibiotic and its resistance was shown from the students in this study.
There is a room for improvement in the existing curriculum of Pharm.D. which is being taught in various
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universities in Karachi. Educational trainings can certainly contribute towards judicious use of antibiotics
and prohibition of antibiotic dispensing without prescription.

Bibliography
1. Shehadeh, M., Suaifan, G., Darwish, R. M., Wazaify, M., Zaru, L. & Alja’fari, S. (2012). Knowledge,
attitudes and behavior regarding antibiotics use and misuse among adults in the community of Jordan. A
pilot study. Saudi Pharm J., 20(2), 125-133.
2. Kumar, B. P. S., Santhosh, Y. L., Ahamed, M. G. & Naveen, M. R. (2011). Survey on the knowledge
towards antibiotics among the nursing students. Int J Pharm Pharm Sci., 3(2), 227-229.
3. Wedley, A. L., Dawson, S., Maddox, T.W., Coyne K.P., Pinchbeck G.L., et al. (2014). Carriage
of Staphylococcus Species in the Veterinary Visiting Dog Population in Mainland UK: Molecular
Characterisation of Resistance and Virulence. Vet. Microbiol., 170(1-2), 81-88.
4. Aspler, S., Morad, M. & Merrick, J. (2014). To Precribe or Not to Prescribe Antibiotics. Int. J. Adolesc.
Med. Health., 26(2), 157-158.
5. Stocker, M., Ferrao, E., Banya, W., Cheong, J., Macrae, D. & Furck, A. (2012). Antibiotic Surveillance on
a Paediatric Intensive Care Unit: Easy Attainable Strategy at Low Costs and Resources. BMC Pediatr., 12,
196.
6. Centres for Disease Control and Prevention (2013). Antibiotic Resistance Threats in the United States, 2013.
Centres for Disease Control and Prevention, US Department of Health and Human Services; Atlanta, GA,
USA: 2013.
7. Li, J., Song, X., Yang, T., Chen, Y., Gong, Y., Yin, X. & Lu, Z. (2016). A Systematic Review of Antibiotic
Prescription Associated with Upper Respiratory Tract Infections in China. Medicine, 95(19), e3587.
8. Banerjee, I., Sathian, B., Gupta, R. K., Amarendra, A., Roy, B., Bakthavatchalam, P., Saha, A. & Banerjee,
I. (2016). Self-Medication Practice among Preclinical University Students in a Medical School from the
City of Pokhara, Nepal. Nepal J. Epidemiol., 6(2), 574.
9. Morgan, D. J., Okeke, I. N., Laxminarayan, R., Perencevich, E. N. & Weisenberg, S. (2011). NonPrescription Antimicrobial Use Worldwide: A Systematic Review. Lancet Infect. Dis., 11(9), 692-701.
10. Ali, A. S., Ahmed, J., Ali, A. S., Sonekhi, G. B., Fayyaz, N., Zainulabdin, Z. & Jindani, R. (2016). Practices
of Self-Medication with Antibiotics among Nursing Students of Institute of Nursing, Dow University of
Health Sciences, Karachi, Pakistan. J. Pak. Med. Assoc., 66(2), 235-237.
11. Haltiwanger, K. A., Hayden, G. F., Weber, T., Evans, B. A. & Possner, A. B. (2001). Antibiotic-Seeking
Behavior in College Students: What Do They Really Expect? J. Am. Coll. Health., 50(1), 9-13.
Fakhsheena Anjum, et al. (2019). Antibiotics and Their Resistance: Assessment of Knowledge among Final
Year Pharm. D Students. CPQ Medicine, 6(2), 01-08.

Fakhsheena Anjum, et al., CPQ Medicine (2019) 6:2

Page 6 of 8

12. Scaioli, G., Gualano, M. R., Gili, R., Masucci, S., Bert, F. & Siliquini, R. (2015). Antibiotic Use: A
Cross-Sectional Survey Assessing the Knowledge, Attitudes and Practices Amongst Students of a School
of Medicine in Italy. PLoS One., 10(4), e0122476.
13. Fejza, A., Kryeziu, Z., Kadrija, K. & Musa, M. (2016). Pharmacy Students’ Knowledge and Attitudes
About Antibiotics in Kosovo. Pharm. Pract. (Granada)., 14(1), 715.
14. Pulcini, C., Wencker, F., Frimodt-Moller, N., Kern, W. V., Nathwani, D., et al. (2015). European Survey
on Principles of Prudent Antibiotic Prescribing Teaching in Undergraduate Students. Clin. Microbiol. Infect., 21(4), 354-361.
15. Vila, J. & Pal, T. (2010). Update on Antibacterial resistance in low-income countries: Factors favoring
the emergence of resistance. Open Infect Dis J., 4, 38-54.
16. Cars, O. & Nordberg, P. (2005). Antibiotic resistance - The faceless threat. Int J Risk Saf Med., 17, 103110.
17. Steinberg, I. (2000). Clinical choices of antibiotics: Judging judicious use. Am J Manag Care., 6(23 Suppl), S1178-88.
18. WHO. (2014). The Evolving Threat of Antimicrobial Resistance: Options for Action. 2012.
19. Sakeena, M. H. F., Alexandra, A., Bennett, Shazia Jamshed, Fahim Mohamed, Dilanthi, R. & McLachlan. (2018). Investigating knowledge regarding antibiotics and antimicrobial resistance among pharmacy
students in Sri Lankan universities. BMC Infectious Diseases, 18(1), 209.
20. World Health Organization. (2015). Global Action Plan on Antimicrobial Resistance. World Health Organization. Geneva 2015.
21. Williford, S. L. & Johnson, D. F. (1995). Impact of pharmacist counselling on medication knowledge and
compliance. Mil Med., 160(11), 561-564.
22. Ponnusankar, S., Surulivelrajan, M., Anandamoorthy, N. & Suresh, B. (2004). Assessment of impact of
medication counseling on patients’ medication knowledge and compliance in an outpatient clinic in South
India. Patient Educ Couns., 54(1), 55-60.
23. Deshpande, P. R., Vantipalli, R., Chaitanya Lakshmi, C. H., Rao, E. J., Regmi, B., et al. (2015). Clinical
pharmacists: the major support to Indian healthcare system in near future. J Pharm Bioallied Sci., 7(3), 161174.
24. Smith, R. E. & Olin, B. R. (2010). Wellness: pharmacy Education’s role and responsibility. Am J Pharm
Educ., 74(4), 69.

Fakhsheena Anjum, et al. (2019). Antibiotics and Their Resistance: Assessment of Knowledge among Final
Year Pharm. D Students. CPQ Medicine, 6(2), 01-08.

Fakhsheena Anjum, et al., CPQ Medicine (2019) 6:2

Page 7 of 8

25. Magedanz, L., Silliprandi, E. M. & dos Santos, R. P. (2012). Impact of the pharmacist on a multidisciplinary
team in an antimicrobial stewardship program: a quasi-experimental study. Int J Clin Pharm., 34(2), 290294.
26. Bhagavathula, A., Sarkar, B. & Patel, I. (2014). Clinical pharmacy practice in developing countries: focus
on India and Pakistan. Arch Pharm Pract., 5(2), 91-94.
27. Saengcharoen, W. & Lerkiatbundit, S. (2010). Practice and attitudes regarding the management of
childhood diarrhoea among pharmacies in Thailand. Int J Pharm Pract., 18(6), 323-331.
28. Alam, N., Nahar, Q., DasGupta, S., Alam, A., Chowdhury, M. E. & Reichenbach, L. (2011). Sexually
transmitted infections management by medicine sellers in Bangladesh: findings from a questionnaire survey
and simulated client visits. Trop Med Int Health., 16, 63-64.
29. Sakeena, F., Bennett, A. & McLachlan, A. (2018). Non-prescription sales of antimicrobials agents at
community pharmacies in developing countries: a systematic review. Int J Antimicrob Agents., 52(6), 771-782.
30. Yanhong Hu, Xiaomin Wang, Joseph, D., Tucker, Paul Little, Michael Moore, et al. (2018). Knowledge,
Attitude, and Practice with Respect to Antibiotic Use among Chinese Medical Students: A Multicentre
Cross-Sectional Study. Int J Environ Res Public Health., 15(6), 1165.
31. Akram Ahmad, Muhammad Umair Khan, Isha Patel, Sandeep Maharaj, Sureshwar Pandey & Sameer
Dhingra (2015). Knowledge, attitude and practice of B.Sc. Pharmacy students about antibiotics in Trinidad
and Tobago. J Res Pharm Pract., 4(1), 37-41.
32. Jamshed, S. Q., Elkalmi, R., Rajiah, K., Al-Shami, A. K., Shamsudin, S. H., Siddiqui, M. J., et al. (2014).
Understanding of antibiotic use and resistance among final-year pharmacy and medical students: A pilot
study. J Infect Dev Ctries., 8(6), 780-785.
33. Khan, A. K., Banu, G. & Reshma, K. K. (2013). Antibiotic resistance and usage-A survey on the knowledge, attitude, perceptions and practices among the medical students of a Southern Indian teaching hospital.
J Clin Diagn Res., 7(8), 1613-1616.
34. Lv, B., Zhou, Z., Xu, G., Yang, D., Wu, L., Shen, Q., et al. (2014). Knowledge, attitudes and practices
concerning self-medication with antibiotics among university students in western China. Trop Med Int
Health., 19(7), 769-779.
35. Ahmad, A., Khan, M. U., Moorthy, J., Jamshed, S. Q. & Patel, I. (2015). Comparison of knowledge and
attitudes about antibiotics and resistance, and antibiotics self-practicing between Bachelor of Pharmacy and
Doctor of Pharmacy students in Southern India. Pharm Pract (Granada)., 13(1), 523.
36. Igbeneghu, O. A. (2013). Knowledge, practice and attitude towards standard isolation precautions in
nurses, auxiliary nurses and midwives of Shahid Sadoughi hospital Yazd, Iran. Int J Infect Control., 9(1),
10539.
Fakhsheena Anjum, et al. (2019). Antibiotics and Their Resistance: Assessment of Knowledge among Final
Year Pharm. D Students. CPQ Medicine, 6(2), 01-08.

Fakhsheena Anjum, et al., CPQ Medicine (2019) 6:2

Page 8 of 8

37. Wright, E. P. & Jain, P. (2004). Survey of antibiotic knowledge amongst final year medical students. J
Antimicrob Chemother., 53(3), 550-551.
38. Justo, J. A., Gauthier, T. P., Scheetz, M. H., Chahine, E. B., Bookstaver, P. B., et al. (2014). Knowledge
and attitudes of doctor of pharmacy students regarding the appropriate use of antimicrobials. Clin Infect
Dis., 59(suppl 3), S162-9.
39. Minen, M. T., Duquaine, D., Marx, M. A. & Weiss, D. (2010). A survey of knowledge, attitudes, and
beliefs of medical students concerning antimicrobial use and resistance. Microb Drug Resist., 16(4), 285-289.

Fakhsheena Anjum, et al. (2019). Antibiotics and Their Resistance: Assessment of Knowledge among Final
Year Pharm. D Students. CPQ Medicine, 6(2), 01-08.

