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ABSTRACT

Objective: To determine the association of various aspects of antimicrobial resistance awareness and socio-demographic
determinants among residents of Rawalpindi.

Study Design: Cross-sectional analytical study.

Place and Duration of Study: Rawalpindi Cantonment, Pakistan, from Jan to Dec 2021.

Methodology: A validated (World Health Organization) multi-country questionnaire was completed by a total of 400
participants, aged 16 years and older, by using two-stage sampling technique. The relationship between social and dependent
variables was analyzed using chi-square test of significance.

Results: Study results showed that 53.8% of participants were aware of the term ‘antibiotic resistance” whereas only 29.5%
understood what antimicrobial resistance meant. In comparison to males, more females (65.3%) knew the term antibiotic
resistance. Antibiotic resistance awareness was higher among young adults aged 16-24 years (67.8%) than among older age
groups (p=0.001). Antibiotic resistance awareness in relation to gender (p<0.001), education level (p<0.001), occupation
(p<0.001) and monthly household income (p<0.001) was found statistically significant. Antibiotic resistance, according to
nearly one-third of respondents (31.8%), was a problem in other countries but not in Pakistan.

Conclusion: Awareness and level of understanding regarding spread of antimicrobial resistance and antibiotic resistance itself
were found to be low. The study findings revealed that older adults, those with lower education and lower socioeconomic
status had the least knowledge and attitudes regarding antibiotic resistance and antimicrobial resistance as compared to other
groups.
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projections continue.4 AMR has received significant
worldwide attention and resources in the wake of
COVID-19 as it poses a considerably bigger clinical,
economic and environmental threat> Pakistan is
ranked third among low-income countries, with 65%
growth in antibiotic usage from 0.8 to 1.3 billion daily
doses between 2000 and 20156. According to a study
from Pakistan, inappropriate antibiotic consumption,
self-medication, over-the-counter availability of
antibiotics, irrational prescriptions, and lack of public
awareness about AMR are contributing to resistant

INTRODUCTION

Antibiotics have widely been used in humans
over the last few decades for prophylaxis and
treatment, with many modern medical and surgical
procedures being made possible because of
antibiotics.! Extensive and inappropriate use of
antibiotics in recent years has led to the emergence of
antibiotic resistance (AR), a condition in which
bacteria develops resistance to the specific antibiotic
prescribed against it’.> World Health Organization

(WHO) encompasses antimicrobial resistance (AMR)
as a public health emergency and considers it a threat
to human well-being and global health security.3
Globally, annual deaths associated with AMR are
estimated to be 700,000, and it is expected to cause
over 10 million deaths per year by 2050, with over 100
trillion dollars in financial loss, if current AMR
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pathogenic bacteria across the country.” One of the key
strategic objectives for Pakistan’s Global and National
Action Plan on AMR is to increase general awareness
among the community and improve understanding of
AMR.78. Community-based antimicrobial stewardship
programs are essential as they can inculcate a
progressive change in antibiotic usage behavior and
ultimately in reducing AR.%10

This study will provide an overview of AMR
awareness in relation to social determinants, which
can be used to bridge potential gaps in the irrational
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use of antibiotics from social perspective at
community level.
METHODOLOGY

The cross-sectional analytical study was

conducted after obtaining approval of Armed Forces
Post Graduate Medical Institute’s Ethical Review
Committee (Re: 0155-AAA-ERC-AFPGMI). Data was
collected from an wurban setting of Rawalpindi
Cantonment, Pakistan, from January to December
2021, using a two-stage cluster random sampling
technique. After obtaining permission from local
authorities, the sampling frame was obtained from
Rawalpindi = Cantonment  Board. = Rawalpindi
Cantonment comprises a total of 18 sectors out of
which four sectors were chosen at random. WHO
sample size calculator was used to calculate the
sample size keeping AR awareness knowledge at 55%.
The total sample size was calculated to be 400.

Inclusion Criteria: Subjects aged 16 years or older, of
either gender, belonging to an urban locality of
Rawalpindi City, were included.

Exclusion Criteria: Participants who could not
understand Urdu or English language or were
unwilling to participate in survey.

Data was systematically collected in all four
sectors, from every fifth house that met the eligibility
criteria. Participants were asked about their gender,
age group, educational status, occupation, and
monthly household income. Subsequently, a WHO
validated, closed-ended multi-country questionnaire
survey on public awareness of AMR was administered
to participants in both English and Urdu languages.
The standard forward and backward method was
applied to evaluate the translation in Urdu language.

The questionnaire was completed for 400
participants and the data was then entered and
analyzed using Statistical Package for the Social
Sciences (SPSS) v 25.0. Frequencies and percentages
were used to represent categorical variables. The
relationship between demographic and dependent
factors was analyzed wusing chi-square test of
significance, with the p-value of <0.05 considered
statistically significant.

RESULTS

The study included 400 participants, the majority
of whom were males 210(52.5%) while 190(47.5%)
were females. Almost one-third of those who
participated 116(29%) were between the ages of 25 and
34 years, as displayed in Table. Participants were

asked about their knowledge and familiarity with
commonly used terms for AMR among whom the
term’antibiotic resistance’” was known to 215(53.8%)
while only 27(6.8%) had heard the term ‘superbugs’,
as shown in Figure-1. Out of the total of 24 doctors,
only 8(33%) were aware of the term superbugs. The
term AR was heard by more females 124(65.3%) and
16-24 years old 61(67.8%) as compared to males
91(43.3%) and those aged 45-54 years old and older
19(40.4%). AR was also found to be statistically
significant in relation to gender (p<0.001) and age
groups (p=0.001). In terms of occupational category,
20(83.3%) doctors knew the term AR. People in the
fifth quintile in the category of monthly household
income 42(93.3%) were more familiar with the term
AR than those in the first quintile 39(54.2%).
Similarly, awareness of the term AR was also found
to be statistically significant in relation to other
demographic ~ variables  including  education,
occupation, and a household monthly income, as
shown in Table. Among those who had previously
heard the term AR, 120(56%) said they had heard it
from a doctor or nurse. To determine the level of
understanding of AR, the majority 298(74.5%) of the
participants incorrectly identified the following
statement as true: “Antibiotic resistance occurs when
your body becomes resistant to antibiotics, and they
no longer work as well”. The age group of 35-44-year-
old displayed the highest percentage 94(82.5%) in
wrongly identifying it while the association with
education (p<0.001) and monthly household income
(p=0.01) was found statistically significant. Over half
202(50.5%) incorrectly believed that AR only affects
people who regularly take antibiotics. Furthermore,
more than half 247(61.8%) of the participants correctly
identified all five AR-related statements, as shown in
Figure-2. The survey results to responses surrounding
attitudes of respondents toward AR revealed that
308(77%) agreed or strongly agreed that one of the
world’s most grave concerns is AR, as illustrated in
Figure-3. The association of AR in relation to
education (p=0.03) was also statistically significant. In
addition, 356(89%) were concerned about how AR
would affect their own and their family’s health while
the majority 372(93%) of respondents asserted that
everyone is responsible for taking antibiotics safely.
Despite these beliefs, 328(82%) of respondents said
they are not at risk of contracting an AR infection if
they stick to their antibiotic regimen and 44(11%) of
the participants did not agree or strongly disagreed
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that specialists in medicine will address the AR
problem if it becomes too serious.
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Figure -1: Familiar with the Term Related to Antimicrobial
Resistance (n=400)

Figure-2: Correctly And Wrongly Identified Responses To The
Level of Understanding of Different Aspects of Antibiotic
Resistance (n=400)
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Figure-3: Responses Surrounding Attitudes of Respondents
towards Antibiotic Resistance, (n=400)

DISCUSSION

In this study, respondents demonstrated low
levels of awareness regarding AR as 53.8% of the
participants had understanding of the term “Antibiotic
Resistance’ whereas the term ‘Antimicrobial

Resistance’” was only known to a small percentage of
respondents (29.5%). In Pakistan, similar low findings
of AR awareness were reported in studies conducted
at Wah (52.5%), Bahawalpur, Gujranwala and Gujrat
(60%), and Swat (17%).11-13. This shows that awareness
regarding AR has become a serious public health
concern in Pakistan and with widespread antibiotic
usage, it is a serious public health threat worldwide
including Saudi Arabia, India, China, and Australial4.
In our study only 8(33.3%) doctors were aware of the
term ‘superbugs’”, emphasizing the importance of
educating our healthcare providers about superbugs,
by supplementing their knowledge and awareness
through workshops and educational interventions.15-16,
The level of education of respondents in our study
affected their knowledge and attitudes towards AMR
awareness. Respondents with a high level of
knowledge had significantly more positive attitudes.
Previous research from Nepal, Bhutan, and South
Africapresented that higher level of education will
increase awareness and attitudes towards AMR.17-19,
Level of understanding regarding different aspects of
AR is very critical and in our study 298(74.5%)
respondents incorrectly believed that ‘AR happens
when the body develops resistant toantibiotics and it
is no longer effective’, which was similar to studies
conducted in Italy (77%) and a WHO survey
(78%)20,21.Encouragingly =~ 257(64.3%) participants
identified correctly that AMR infections are making
medical procedures unsafe, which was similar to the
findings of the study conducted at Wah (65.8%) and a
WHO survey.2 In a statement surrounding
attitudes of respondents towards AR, 356(89%) of our
respondents were concerned about the impact of AR
on their own health and upon the health of their
family, which was similar to the studies conducted in
Cyprus(78%) and Ecuador(86%).23-24.

LIMITATION OF STUDY

The study was conducted in an urban setting of
Rawalpindi only.

CONCLUSION

The awareness and level of understanding regarding
spread of antimicrobial resistance and antibiotic resistance
were found low and the outcomes were found to be
statistically significant in relation to gender, age, education,
occupation, and socioeconomic status, where older adults
and those with lower education levels and lower
socioeconomic status had the least knowledge and attitudes
regarding AR and AMR.
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Table: Association of Socio-Demographic Variables with Awareness of Term Antibiotic Resistance.

Variables Antibiotic Resistance Awareness Antibiotic Resistance Awareness p-value
No n(%) Yes n(%)

Gender

Male 119(56.7) 91(43.3) <0.001

Female 66(34.7) 124(65.3) )

Age Groups

16-24 years 29(32.2) 61(67.8)

25-34 years 66(56.9) 50(43.1)

35-44 years 43(37.7) 71(62.3) 0.001

45-54 years 28(59.6) 19(40.4) '

55-64 years 11(57.9) 8(42.1)

65 plus 8(57.1) 6(42.9)

Education

Primary or Middle 54(77.1) 16(22.9)

Secondary or Higher secondary 99(56.9) 75(43.1) <0.001

Bachelor’s 27(23.1) 90(76.9) '

Master’s or equivalent 5(12.9) 34(87.1)

Occupation

Government employees 46(41.1) 66(58.9)

People in business/ private employees 62(66.0) 32(34.0)

Doctors 4(16.7) 20(83.3)

Stzl.l)er Professionals (teachers, engineers, 28(58.4) 20(41.6) <0.001

Students 22(30.1) 51(69.9)

Jobless/retired /housewives 23(47.0) 26(53.0)

Monthly household income (PKR)

First/poorest Quintile (<20000 PKR) 33(45.8) 39(54.2)

Second Quintile (=20000 <30000 PKR) 78(61.9) 48(38.1)

Third Quintile (=30000 <40000 PKR) 42(46.2) 49(53.8) <0.001

Fourth Quintile (240000 <65000 PKR) 29(43.9) 37(56.1)

Fifth/richest Quintile (265000 PKR) 3(6.7) 42(93.3)

Conflict of Interest: None

Authors’ Contribution

Following authors have made substantial contributions to
the manuscript as under:

Q] & NA: Conception, study design, drafting the
manuscript, approval of the final version to be published.

NK & SI: Data acquisition, data analysis, data interpretation,
critical review, approval of the final version to be published.

NS & MR: Conception, data acquisition, drafting the
manuscript, approval of the final version to be published.

Authors agree to be accountable for all aspects of the work
in ensuring that questions related to the accuracy or integrity
of any part of the work are appropriately investigated and
resolved.

REFERENCES

1. Hutchings MI, Truman AW, Wilkinson B. Antibiotics: past,
present, and future. Curr Opin Microbiol 2019; 51: 72-80.
https://doi.org/10.1016/j.mib.2019.10.008

2. Mazzon D. The ethical use of antibiotics in the era of multi-
resistance: resources for individual patients or “common goods”

available to the community? Recent Prog Med 2016; 107(2): 71-
74.

Malik F, Figueras A. Analysis of the Antimicrobial Market in
Pakistan: Is It Really Necessary Such a Vast Offering of “Watch”
Antimicrobials? Antibiotics 2019; 8(4): 189.

https:/ /doi.org/10.3390/ antibiotics8040189

Houghton F. Antimicrobial resistance (AMR) and the United
Nations (UN). J Infect Public Health 2017; 10(1): 139-140.
https://doi.org/10.1016/.jiph.2016.09.015

5. World Economic Forum. The looming health catastrophe that
could be more deadly than COVID-19 [Internet]. Available at:
https:/ /www.weforum.org/agenda/2020/11/superbugs-
health-risk-antimicrobial-resistance/  (Accessed on December
11, 2021)

Klein EY, Van Boeckel TP, Martinez EM, Pant S, Gandra S, Levin
SA, et al. Global increase, and geographic convergence in
antibiotic consumption between 2000 and 2015. Proc Natl Acad
Sci US A. 2018; 115(15): E3463-3470.

https://doi.org/10.1073 /pnas.1717295115

Saleem Z, Hassali MA, Hashmi FK. Pakistan’s national action
plan for antimicrobial resistance: translating ideas into reality.
Lancet Infect Dis 2018; 18(10): 1066-1067.

https:/ /doi.org/10.1016/51473-3099(18)30518-9

8. World Health Organization. Global action plan on
antimicrobial resistance [Internet]. World Health Organization;
2015. Available at:

Pak Armed Forces Med ] 2024; 74(5):1427


https://doi.org/10.1016/j.mib.2019.10.008
https://doi.org/10.3390/antibiotics8040189
https://doi.org/10.1016/j.jiph.2016.09.015
https://www.weforum.org/agenda/2020/11/superbugs-health-risk-antimicrobial-resistance/
https://www.weforum.org/agenda/2020/11/superbugs-health-risk-antimicrobial-resistance/
https://doi.org/10.1073/pnas.1717295115
https://doi.org/10.1016/S1473-3099(18)30518-9

10.

11.

12.

13.

14.

15.

16.

Awareness of Antimicrobial Resistance Among Adult Population

https:/ /apps.who.int/iris/handle/10665/193736 (Accessed on
December 11, 2021

9. Mazinska B, Struzycka I, Hryniewicz W. Surveys of public
knowledge and attitudes with regard to antibiotics in Poland:
Did the European Antibiotic Awareness Day campaigns change
attitudes? PLoS One 2017; 12(2): e0172146.

https:/ /doi.org/10.1371/journal.pone.0172146

10. Hayat K, Li P, Rosenthal M, Xu S, Chang J, Gillani AH, et al.
Perspective of community pharmacists about community-based
antimicrobial stewardship programs. A multicenter cross-
sectional study from China. Expert Rev Anti Infect Ther 2019;
17(12): 1043-1050.
https://doi.org/10.1080/14787210.2019.1684202

11. Shan H, Mashhadi SF, Mahmood H. Awareness of
antimicrobial resistance from one health perspective and its
relation to social determinants in residents of Wah. Pak Armed
Forces Med ] 2018; 68(3).

12. Gillani AH, Chang J, Aslam F, Saeed A, Shukar S, Khanum F,
et al. Public knowledge, attitude, and practice regarding
antibiotics use in Punjab, Pakistan: a cross-sectional study.
Expert Rev Anti Infect Ther 2021; 19(3): 399-411.
https://doi.org/10.1080/14787210.2020.1818287

13. Khan FU, Khan FU, Hayat K, Chang ], Saeed A, Khan Z, et al.
Knowledge, attitude, and practices among consumers toward
antibiotics use and antibiotic resistance in Swat, Khyber-
Pakhtunkhwa, Pakistan. Expert Rev Anti Infect Ther 2020; 18(9):
937-946. https:/ /doi.org/10.1080/14787210.2020.1767839

14. El Zowalaty ME, Belkina T, Bahashwan SA, El Zowalaty AE,
Tebbens JD, Abdel-Salam HA, et al. Knowledge, awareness, and
attitudes toward antibiotic use and antimicrobial resistance
among Saudi population. Int J Clin Pharm 2016; 38(5): 1261~
1268. https:/ /doi.org/10.1007/s11096-016-0362-x

15. Alpert PT. Superbugs: Antibiotic resistance is becoming a
major public health concern. Home Health Care Manag Pract
2017; 29(2): 130-133. https://doi.org/10.1177/1084822316681086
16. Roque F, Herdeiro MT, Soares S, Teixeira Rodrigues A,
Breitenfeld L, Figueiras A. Educational interventions to improve

17.

18.

19.

20.

21.

22.

23.

24.

prescription and dispensing of antibiotics: a systematic review.
BMC Public Health 2014; 14(1): 1276.

https://doi.org/10.1186 /1471-2458-14-1276

17. Rijal KR, Banjara MR, Dhungel B, Kafle S, Gautam K,
Ghimire B, et al. Use of antimicrobials and antimicrobial
resistance in Nepal: a nationwide survey. Sci Rep 2021; 11(1):
11554. https://doi.org/10.1038 /s41598-021-90877-z

18. Tshokey T, Adhikari D, Tshering T, Wangmo S, Wangdi K.
Assessing the knowledge, attitudes, and practices on antibiotics
among the general public attending the outpatient pharmacy
units of hospitals in Bhutan: a cross-sectional survey. Asia Pac ]
Public Health 2017; 29(7): 580-588.
https://doi.org/10.1177/1010539517738363

19. Farley E, van den Bergh D, Coetzee R. Knowledge, attitudes
and perceptions of antibiotic use and resistance among patients
in South Africa: a cross-sectional study. S Afr J Infect Dis 2019;
34(1). https:/ /doi.org/10.4102/sajid.v34i1.118

20. Prigitano A, Romano L, Auxilia F, Castaldi S, Tortorano AM.
Antibiotic resistance: Italian awareness survey 2016. ] Infect
Public Health 2017; 2017.

https:/ /doi.org/10.1016/1.jiph.2017.02.010
21. World Health Organization. Handle antibiotics with care:
2016  campaign  toolkit  [Internet].  Available  from:

https:/ /www.paho.org/hq/dmdocuments/2016/2016-cha-
waaw-campaign-tool (Accessed on December 11, 2021)

22. World Health Organization. Antimicrobial resistance in the
Asia Pacific region: a development agenda. Manilla: WHO
Regional Office for the Western Pacific; 2017.

23. Michaelidou M, Karageorgos SA, Tsioutis C. Antibiotic use
and antibiotic resistance: public awareness survey in the
Republic of Cyprus. Antibiotics 2020; 9(11): 759.

https:/ /doi.org/10.3390/ antibiotics9110759

24. Ortega-Paredes D, Larrea-Alvarez CM, Torres-Elizalde L.
Antibiotic resistance awareness among undergraduate students
in Quito, Ecuador. Antibiotics 2022; 11(2): 197.

https:/ /doi.org/10.3390/antibiotics11020197

Pak Armed Forces Med ] 2024; 74(5):1428


https://apps.who.int/iris/handle/10665/193736
https://doi.org/10.1371/journal.pone.0172146
https://doi.org/10.1080/14787210.2019.1684202
https://doi.org/10.1080/14787210.2020.1767839
https://doi.org/10.1007/s11096-016-0362-x
https://doi.org/10.1177/1084822316681086
https://doi.org/10.1186/1471-2458-14-1276
https://doi.org/10.1038/s41598-021-90877-z
https://doi.org/10.1177/1010539517738363
https://doi.org/10.4102/sajid.v34i1.118
https://doi.org/10.1016/j.jiph.2017.02.010
https://doi.org/10.3390/antibiotics9110759
https://doi.org/10.3390/antibiotics11020197

