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ABSTRACT

Antimicrobial resistance (AMR) is a major threat to human health. The World Health
Organization (WHO) and subsequently the South African Department of Health have
developed detailed plans to combat AMR including recommendations to implement
Antibiotic Stewardship (ABS) in the curricula of healthcare students. A number of studies
have measured the knowledge, attitudes and perceptions (KAP) of healthcare students
globally. However, in South Africa, no multidisciplinary studies have been performed. This
study thus ascertained KAP on AMR and antibiotic stewardship amongst final year medical,
nursing and pharmacy students at a South African university by means of a cross-sectional
questionnaire based survey. A total of 132 questionnaires were completed (response rate
33%), with individual response rates of 63% (n=63), 86% (n=46) and 9% (n=23) for
pharmacy, nursing and medical students respectively. The mean correct knowledge score was
88.9%, with significantly lower scores seen for nursing students when compared to other two
groups. The perceived seriousness of AMR at international, national and local levels was also
significantly lower amongst nursing students. Only a third of all students and 45% of nursing
students agreed that use of antibiotics contributes to AMR. Large percentages of nursing and
medical students prefer to take antibiotics for viral illnesses whilst, 76% of all students
consult a doctor before starting an antibiotic. Several knowledge gaps were identified, as well
as key differences between the student groups. Curriculum review to educate students about
their role in contributing to AMR and antimicrobial stewardship is imperative as sub-optimal

KAP are likely to lead to negative patient outcomes.
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CHAPTER 1

Introduction and Literature Review
1.1 Introduction

Antimicrobial resistance (AMR) is the ability of a microorganism to grow or survive in the
presence of an antimicrobial at a concentration that is usually sufficient to inhibit or kill
microorganisms of the same species (1). AMR has been described as a global threat to the
future of healthcare (2) and is associated with longer illnesses, increased mortality, prolonged

stays in hospitals and compromised protection for patients undergoing surgical procedures(3)

By contrast antibiotic stewardship (ABS) is the use of co-ordinated interventions to limit
resistance (1) and is widely recognised as a key strategy in curbing the increases seen in

resistance.

A key factor in ensuring this practice of antibiotic stewardship is the education of healthcare

professionals at both undergraduate and postgraduate level(3).

In the South African context, the Antimicrobial Resistance National Strategy Framework(4)
describes the education of healthcare professionals as the foundation of their ABS
stewardship efforts and calls for the integration of antibiotic stewardship into the curricula of
medical, nursing, pharmacy and other healthcare students. To this end various training
facilities and tertiary institutions have included antibiotic stewardship in both their
undergraduate and post graduate curricula to varying degrees.

Antibiotic stewardship has become a priority considering that it is estimated that 25000
people per year die from infections caused by multi-drug resistant infections in Europe (2)
and that it is estimated that AMR costs the EU €1.5 billion per year in both healthcare
expenses and lost productivity in 2009 (1). The total number of antimicrobial prescriptions in
communities has increased by 20% since 2000 in the UK (5) and up to 25% percent of
patients in England do not finish their antibiotics(1), thus without intervention we can expect
AMR to become increasingly prevalent.

These statistics, which refer to the UK and Europe, become far more staggering when one
considers the amount of effort that the UK government, in particular, has put into creating

AMR and ABS awareness amongst the public and healthcare professionals. Whilst there is no



quantification of the burden of AMR in South Africa or Africa, one would expect the effect
in these regions to be far greater given the resource-constrained health systems, limited
laboratory capacities and dearth of surveillance on antimicrobial use and resistance to
quantify the nature and extent of AMR and its impact.

The South African Society for Clinical Microbiology (SASCM) provides surveillance data
from eight academic centres nationally(6). These centres are located in urban areas and data
surrounding AMR in rural areas is sparse. It can be assumed that a large percentage of
patients infected with a resistant organism, particularly those not hospitalised, do not have
microbial cultures sent for microbiological testing. It is however known that Methicillin
resistant Staphylococcus aureus (MRSA), Vancomycin-resistant enterococci (VRE),
Extended-spectrum beta-lactamase (ESBL)-producing Gram-negative bacteria and
Carbapenemase-producing Enterobacteriaceae (CPE) are common occurrences in both public

and private institutions(4).

This implementation of AMR and ABS into curricula has not been standardised, nor has its
success been measured in the South African context. In addition to academic knowledge, the
attitudes and perceptions developed at undergraduate level will influence future ABS
practice. Thus all three aspects (knowledge, attitudes and perceptions) need to be evaluated
for students in the final-year of their studies; and the result of the evaluation should be used

to guide education-related efforts in the future.

Knowledge is defined as facts, information and skill acquired through experience and
education(7). Thus by measuring knowledge through a questionnaire one can ascertain the
degree of competence students display with regard to ABS and AMR. This is crucial as it is
assumed that students can be expected to draw on their existing knowledge during their

practice.

Attitude is defined as a settled way of thinking or feeling about something(8) and ultimately
determines the students’ acceptance of the ABR and AMR concepts. Perception is defined as

the way in which something is regarded, understood, or interpreted(9).

The determination of the knowledge, attitudes and perceptions (KAP) of healthcare students
is vital in providing a baseline on which any future improvement work can be done with
respect to the ABS and AMR curricula.



1.2 Literature Review

1.2.1 Global and National Action Plans on AMR

The World Health Organisation (WHO) considers AMR a global crisis and has created a
Global Action Plan (GAP) on antimicrobial resistance to guide member states.(3) The plan
details five objectives in the fight against AMR, the first of which is to improve awareness
and understanding of AMR through communication and educational efforts. This should be
directed at both the public and those working within the healthcare space. Key to attaining
this first objective is the integration of AMR as a core component of undergraduate
programmes as well as continuous professional development in the healthcare sector(3). The
WHO has recommended that this happen with immediate effect(3).

The use of surveillance tools and evidence based medicine is a key action recommended to
address gaps in knowledge. Information provided on global, national and local levels on
epidemiology and patterns of resistance is required in order to inform prescribers and assist in
the monitoring of the effectiveness of intereventions(3). The integration of AMR and ABS
into curricula would also form a foundation which would promote and support further
research into the development of resistance; development of new treatments; and economic

research into the financial burden of AMR(3).

The WHO expects member states to create their own plans and adopt new policies in an
effort to curb rising AMR rates.(3) The South African National Department of Health has
developed a National Strategy Framework to combat AMR spanning 10 years, from 2014 to
2024. This was in response to the WHO’s GAP, with key objectives including the promotion
of responsible and rational use of antibiotics(4). Aligned to the WHO, one of the key enablers
of the objectives is the education of healthcare providers in the areas of AMR, infection
control and pharmacology, amongst others, and the incorporation of this as an essential part
of undergraduate and postgraduate curricula in order to build expertise in AMR(4). It order to
ensure the validity and applicability of these AMR modules in the curricula, various health
professional councils and training institutions will collaborate, thereby helping to pool
knowledge(4). Education on AMR and ABS will extend beyond the formative training
process and will be re-enforced during practice by way of continuous professional
development training(4). To our knowledge, ABS and AMR is present in the curricula of
pharmacy, nursing and medical students but the extent of this implementation has not been

examined.
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Thus far there have been efforts by regulatory bodies, organizations, clinical societies and
hospital groups in the promotion of the implementation of ABS into daily routines of
healthcare practitioners in South Africa. Evidence of this can be seen at various clinical

conferences where the results of their interventions are presented.

Given that the World Economic Forum has identified AMR as a global risk that is beyond the
capability of a single organization or nation to manage alone(3), a concerted effort is required
from all stake holders including doctors, nurses, pharmacists and the associated training

institutions to respond to the call to arms.

1.2.2 A Synopsis of Selected KAP Studies on AMR amongst Health Professionals

A number of studies on the knowledge, attitudes and perceptions or practices (KAP) of health
professional practitioners and students have been undertaken globally(10-17). These studies
provide a measure of current KAP within the healthcare fraternity and can be used as a
benchmark for future work. Studies have shown that the manner in which healthcare
providers approach antibiotic use has an impact on the public, with many patients looking to

doctors and pharmacists for guidance(18).

In South Africa, we know of only one study published by Burger et al. (2016)(10) that
measures KAP in final-year pharmacy students across eight institutions. The study shows that
whilst ABS is not mandatory in the pharmacy curricula of the institutions, 83.5% of students
knew what ABS is, with 71.9% knowing of ABS programmes in South Africa indicating that
the topic is covered in the curriculum to some degree. Only 24.6% of these students believe
that the prescribing and use of antimicrobials are appropriate in South Africa. Looking at
student perceptions, only 33.8% of students shared the notion that AMR is promoted by poor
handwashing practice and 89.5% due to poor patient compliance. This possibly shows a shift
of blame from practitioner to patient, with pharmacy students unaware that infection control
and practitioner accountability are key aspects of AMR. The majority of students indicated
that they would like more education on antibiotic prescribing (96.5%) and AMR (93.1%).
Overall the study showed education on ABS and AMR as one of the most important
interventions. The study by Burger et al. (2016) is encouraging but had a response rate of
only 26.6%. Additionally this was conducted through electronic means and thus the rationale
for the study could not be explained to the participants in person. The length of the

questionnaire may have also led to questionnaire fatigue.
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Within Africa, another study performed by Thriemer et al. (2013)(11) measured KAP
amongst 184 final year medical students and working medical doctors in the Democratic
Republic of Congo. The study looked at in-depth practical knowledge of antimicrobials, with
a mean knowledge score of 4.9/8 (61.25%), with no significant differences noted between
doctors and medical students. Participants cited pharmaceutical companies, internet and
guidelines as their major source of information for both groups. In contrast, only 37.2% of
medical doctors cited their university courses as a source of information against 83.0% of
students. Local antibiotic surveillance data was not available as an option and as such we
cannot evaluate if the participants use this resource or not. The percentage of doctors and
students that perceived that AMR is a problem worldwide; in their country; and in their
practices were 85.4%, 92.9% and 67.4%, respectively, showing that the participants
recognise AMR as a larger issue in their country than others, but not within their own

practices.!*!

In China, Huang et al. (2013)(12) administered a questionnaire survey on 2500 students from
3 different universities. A comparison was made between medical students and non-medical
students with regard to their knowledge, attitudes and perceptions of AMR and ABS. The
findings of the study show no difference between medical and non-medical students in the
first year of study. However results from final-year students show significant improvement in
knowledge over non-medical students, but also shows a tendency to personally use antibiotics

excessively in the same group of students.

Suaifan et al. (2012)(13) conducted a study on KAP among 679 medical and non-medical
students in Jordan. The study defined medical students as belonging to the disciplines of
medicine, dentistry, pharmacy, nursing and rehabilitation services, with these professions
forming 29.5% of the total sample size. The study demonstrated that only 70.4% of medical
students agreed that antibiotics are indicated for bacterial infections, worryingly a large
number of medical students incorrectly indicated that antibiotics are also indicated for viral
infections (28.1%); viz., common cold, cough and nasal congestion (43.7%); fever (22.2%);
and stomach ache (27.9%). A significantly higher number of non-medical students had
incorrect answers when compared to the medical group. The majority of medical students
agreed that AMR is due to irrational antibiotic use (80.1%), patient non-compliance (84.3%)
and use without a prescription (71%). Most notably, over half (54.7%) of medical students
attributed AMR to generic substitution. This study clearly showed deficiencies in the

understanding of indications associated with antimicrobials amongst medical students which
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are further pronounced in the non-medical group of participants. Suaifan et al. (2012) did not,
however, stratify the medical group by profession and thus we cannot determine which
specialities showed the greatest deficiencies along with the different roles that they play in
the ABS process.

In Europe a multicentre study on KAP of antibiotic prescribing and resistance was
undertaken(14). The study surveyed 338 final year medical students from 7 universities and
found that 92% and 79% of students felt that AMR was a national problem and a problem in
their own hospital, respectively. The majority of students believed that over prescription and
the use of broad spectrum antibiotics, and thus irrational use was the most important factor
leading to AMR. Overall most students wanted further education on antibiotics. Whilst this
large multicentre trial provides useful information that could be generalized to Europe, this
study should be viewed conservatively due to the low response rate (35%). Results were not

stratified by school or country and thus comparisons could not be made.

In the USA, Justo et al. (2014)(15) performed a cross-sectional KAP questionnaire survey on
1445 final-year Doctor of Pharmacy students across multiple schools. A response rate of 40%
(579) showed significant variability between schools. The overall results showed that
pharmacy students were aware of ABS and the challenges of AMR. In addition, a large
proportion of students (69%) did not perceive any problems in the hospitals in which they
had clinical rotations and 73% believed that new drug developments would not keep up with
the progression of AMR. Interestingly, the percentage of students desiring further education
on AMR and ABS was 82% and 89% respectively. The majority of students in this study
anticipated that they would pursue pharmacy careers in community hospital pharmacy and as
such we can expect that they would be an antibiotic knowledge resource and role model for
attitudes for their future patients. Given that this study took place in the USA, where
pharmacists enjoy an increased scope of practice and responsibilities; a longer curriculum; as
well as avenues for infectious disease specialization, it would be difficult to compare these

results reliably to those of other countries.

Another study in the USA by Abbo et al. (2013)(16), which took place prior to the study by
Justo et al. (2014), sought to determine the knowledge, attitudes and perceptions of 519
Medical students in 3 universities. Ninety-seven percent (97%) of students agreed that
inappropriate use of antimicrobials can both harm patients and cause resistance, with 83%

agreeing that AMR could be spread by poor infection control. Overall 90% of students
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wanted further education on appropriate antimicrobial use, with only 72% recalling having
had lecture about this. In contrast, only 79% of students wanted further education on AMR.
This difference possibly highlights a disconnection between appropriate antimicrobial use
and AMR, as it is evident that many students are unaware that the rational use of
antimicrobials is a core component to reducing AMR. Additionally, students who had clinical
rotations in infectious disease were more likely to rate their education on antimicrobials as
useful, which should form as part of future interventions in countries that do not practice this
concept. Overall very few significant differences were found between the 3 universities and

this many point to a high degree of homogeneity in the ABS curricula.

In India, a questionnaire survey on knowledge, attitudes and perceptions towards AMR and
ABS was performed on 97 second-year medical students in order to obtain a baseline for
future interventions(17). The results of the study showed differences in the manner in which
students view AMR in that 86% of students recognised that AMR is an important issue
nationally whilst only 68% of students acknowledged that AMR is a problem in their own
hospitals. Additionally 38% of students also believed that antibiotics should be given when
developing a cold, even though it is widely known that most colds are viral in nature. Given
that the questionnaire survey was performed on medical students so early in their academic
training we cannot be sure that these results would reflect their final KAP and would
influence the manner in which they would conduct their practice post-graduation.
Additionally, India is a country in which dispensing of all antibiotics frequently occurs at a

pharmacy level(19) and thus this area should perhaps be prioritized for intervention first.

Mahajan et al. (2014) also conducted a study on second year medical students in India,
measuring KAP towards AMR and ABS(20). The study found that 43% of students found
antibiotics to be safe drugs with half of all students believing that antibiotics should be used
for a cough and the common cold. In light of excellent knowledge scores but poor attitudes
and perceptions, Mahajan et al. discussed that education strategies should not only aim to
increase knowledge but change behaviour. supported by the fact that only one third of
students believed that judicious and rational use of antibiotics would be important in solving
AMR.

Staying in India and following on from the study by Khan et al. (2013), a study was
conducted on 210 medical students in their third and fourth years of study using a similar

questionnaire(21). The study showed that numbers of students that believed that antibiotics
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should be used for cold and flu were still high (28%) and a large percentage of students were
unaware of AMR as serious cause of concern in their own hospitals. The study also
highlighted large proportions of students (19-57%) who were uncertain about the knowledge
questions regarding AMR, a trend which also extended to the attitude and perception
questions. The study also did not stratify the results by year so we are unable to assess if there

was any progression in KAP from the third to fouth year of study.

Sharma et al. (2015) performed a study on 120 medical and 48 dental students in india,
assessing their KAP(22). A key finding from the study was that 98% of all students believed
that antimicrobial pharmacology should be integrated into their clinical learning. Additionally
and interestingly 50% of medical and dental students combined did not realize the importance
of the education of nurses and pharmacists in ABS, which should emphasis the need for

collaboration between healthcare professionals in the battle against AMR.

The only KAP study on ABS and AMR performed in Central America, to our knowledge,
examined 105 pharmacy students in their third and fourth years of study(23). It was noted
that whilst the students knowledge was good, their attitudes and perceptions were described
as poor. Results of third and fourth year students were not compared and thus we cannot
determine if attitudes and perceptions improve in the fourth year of study. Notably students
cited pharmacists in a retail setting as their main source of information on antibiotics. This is
an area that would need significant focus as retail pharmacists are known to build trust within
their communities and thus could communicate the message of ABS more effectively to the
public.

All the studies mentioned above primarily consider doctors, pharmacists, nurses and non-
medical students for measurement of KAP. In South Africa, the study performed only
considered pharmacy students. This leaves a gap in measurement of the KAP of medical and
nursing students who are key in the practice of ABS, with doctors being the primary
prescribers and nurses and pharmacists prescribing in limited circumstances. Nurses further
play a key role in the administration of antimicrobial medicines. This study therefore sought
to ascertain the KAP of AMR and ABS amongst final year medical, pharmacy and nursing

students at a single University in Durban, South Africa
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1.3 Aims and Objectives
The study aimed to ascertain the knowledge, attitudes and perceptions on antimicrobial
resistance and antibiotic stewardship amongst final-year medical, pharmacy and nursing
students using a previously validated questionnaire survey formulated by Khan et al

(2013)* to inform curriculum interventions as appropriate.
The objectives were to:

1. To ascertain the antimicrobial resistance and antibiotic stewardship knowledge
amongst students using a questionnaire survey.

2. To determine the attitudes towards antimicrobial resistance and antibiotic stewardship
amongst students using a questionnaire survey.

3. To determine the perceptions of antimicrobial resistance and antibiotic stewardship
amongst students using a survey.

4. To compare the knowledge, attitudes and perceptions of pharmacy, nursing and

medical students.

1.4 Study design and methodology

1.4.1 Study population

The study was a cross-sectional questionnaire based survey on the knowledge, attitudes and
perceptions of final-year pharmacy, nursing and medical students in a South African
University. The university caters for students across the country with its primary population
being from within the province of Kwa-Zulu Natal. All students admitted into health science
programmes are evaluated for academic competence and the standard of education is such
that only those students that display competence akin to that of a working health professional
will progress to the final-year of study. Students have varied economic backgrounds due to a

mixture of self-funded and bursary-funded students.
Inclusion criterion required the student to be in the final-year of their undergraduate studies in
the professional Medicine, Pharmacy or Nursing programme. All other students were

excluded.

1.4.2 Sampling
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Total sampling was used used in that every effort will be made to reach all final-year of the
students in these disciplines. The minimum sample size was calculated to be be 96 students
(confidence level: 95%; Confidence interval: 10%)
(http://www.surveysystem.com/sscalc.htm). This is similar to the numbers found in the study
conducted by (12).

1.4.3 Data collection tool

The data collection tool used, comprised of a questionnaire (Appendix C) from the study by
Khan et al. (2013)(17). Permission was received for use of the questionnaire survey tool from
Khan et al. (2013)(17). The questionnaire itself was a shortened version of that used by Khan
et al. (2013)(17) and was comprised of 26 questions which were further stratified as follows:
10 knowledge based questions comprising of 7 true /false type questions and 3 questions
based on a 5-point likert scale, which range from strongly agree to strongly disagree; 5
attitude based questions, rated on a 5-point likert scale, which range from strongly agree to
strongly disagree; and 8 perception based questions, rated on a 5-point likert scale, which
range from always to never. In addition to the questions above, socio-demographic questions

were also asked, including age, gender, discipline of study, urban or rural residence.

The use of the questionnaire from the study from Khan et al. (2013)(17) was previously
validated during that particular study and is a good indicator of generalizability with that
study, however the tool was piloted amongst 4 experienced healthcare professionals in order
to ensure non-ambiguity and relatability.

1.4.4 Data collection

Data collection for the study took a number of months due to scheduling difficulties and
student examinations. Data was collected by going to classrooms of these health professional
students. With the permission of the lecturer, the purpose, intended impact and the right not
to participate in the survey was explained. Students were asked to complete the declaration of
consent form first if they chose to participate in the study. Surveys were numbered and
handed out for anonymous completion by the students before being re-collected. Numbering
was not used for identification purposes but rather to determine completion rate of the survey.

The healthcare disciplines had no preferred order for data collection and in the case of
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medical students, an administrator had to administer the questionnaires due to student

rotations at different clinical facilities.

1.4.5 Data Analysis

Data analyses was performed, using IBM SPSS, in a similar fashion to some previously
performed studies (12,15,17), with a ANOVA and post-hoc tukey tests being used to compare
the data between various health professionals. Descriptive statistical methods (mean, mode,
range, etc.) as well as percentage answered correctly were used to aggregate the scores of
each knowledge based question. Attitude and perception based questions were displayed as a
percentage of answers that correspond to strongly agree/agree and always/usually. Data was

be presented in table form in order to maintain comparability with other studies(15,17).

Table: Desciption of data collected

Variable Variable type Descriptive Statistical test
measures
Age Continuous Mean, median and ANOVA, Post-hoc
mode Tukey
Gender Categorical Proportions ANOVA, Post-hoc
Tukey
Profession Categorical Proportions ANOVA, Post-hoc
Tukey
Locality Categorical Proportions ANOVA, Post-hoc
Tukey
Knowledge based Discrete Mean, median,mode, ANOVA, Post-hoc
questions proportions Tukey
Attitude based Discrete Proportions ANOVA, Post-hoc
questions Tukey
Perception based Discrete Proportions ANOVA, Post-hoc

questions

Tukey

18



The data was completely void of participant identification data from the point of collection,
thus storage of the data was in the form of a Microsoft Excel database, employing AES-128
bit encryption. The data was only be available to members of the research team. The data will
be held for a period of 10 years, the electronic data will be disposed of by the use of using
non-recoverable techniques such as overwriting, whilst the physical data will be disposed of

using an established confidential data disposal service provider.

1.4.6 Ethical considerations

Participants were not be required to provide any identifying data, other than their professional
discipline and biographical information. Students were free to choose not to participate and
were informed beforehand that their identities would remain anonymous, this occurred along
with the explanation of the rationale of the study. Students who elected to not to participate
did so by handing their blank form in or drawing a cross across the page.

No incentives were offered and ethics approval was obtained from the university. The nature

of the study ensured that adverse events were not possible.
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CHAPTER 2

Paper for Publication in the Southern African Journal of Infectious Diseases

Singh, S., Essack, S.Y. Antimicrobial Resistance and Antibiotic Stewardship: Knowledge,
Attitudes and Perceptions amongst Final-Year Medical, Pharmacy and Nursing Students at a

South African University. Southern African Journal of Infectious Diseases (in preparation)
Contributions

e Mr S. Singh, as the principle investigator, developed the protocol for the study;
undertook data collection and analysis and drafted the manuscript.
e Professor S.Y. Essack, as supervisor, co-conceptualized the study; facilitated data

collection and analysis and undertook critical revision of the manuscript.
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ABSTRACT

Background

Antimicrobial resistance (AMR) is a major public health threat, with the World Health
Organization and South African Department of Health identifying the education and training
of healthcare professionals on AMR and antimicrobial stewardship (ABS) in the Global
Action Plan and National Strategy Framework respectively. This study describes the
knowledge, attitudes and perceptions (KAP) of AMR and ABS amongst final year medical,
pharmacy and nursing students at a single University in Durban, South Africa.

Methods

The study was a cross-sectional questionnaire based survey on the KAP of final-year medical,

pharmacy and nursing students at a South African University.
Results

A total of 132 questionnaires were completed (response rate 33%), with individual response
rates of 63% (n=63), 86% (n=46) and 9% (n=23) for pharmacy, nursing and medical students
respectively. The mean correct knowledge score was 88.9%, with significantly lower scores
seen for nursing students when compared to other two groups. The perceived seriousness of
AMR at international, national and local levels was significantly lower amongst nursing
students. Only a third of all students and 45% of nursing students agreed that use of
antibiotics contributes to AMR. Several nursing and medical students reported taking
antibiotics for viral illnesses whilst almost a quarter of all students sampled did not consult a

doctor before starting an antibiotic.
Conclusion

Several gaps in knowledge were identified, with key differences between the student groups.
Attitudes and perceptions also differed substantively indicating the need for curriculum

review on AMR and ABS content as suboptimal KAP may lead to negative patient outcomes.
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Introduction

There is a global consensus that antimicrobial resistance (AMR) is a major threat to human
health(3) with antibiotics considered a resource at risk of depletion(24). Antimicrobial

stewardship (ABS) is a multifactorial approach seeking to limit resistance (1).

The World Health Organization (WHO) has formulated a Global Action Plan to address
growing resistance to antimicrobials(3), with improvements in knowledge and education
forming part of the key objectives. The Antimicrobial Resistance National Strategy
Framework(4) was published by the National Department of Health in South Africa
following the initial call of action by the WHO. The framework aims to control the extent of
AMR with education being one of the interventions enabling the achievement of its

objectives.

Healthcare professionals are a key factor in ensuring the practice of antibiotic stewardship
and the education of healthcare professionals at both undergraduate and postgraduate level is
thus particularly important as they play a pivotal role maintaining the efficacy of
antimicrobials through dedicated efforts. These efforts include ensuring rational use, curbing
indiscriminate use as well as promoting infection control practices (3). This requires the
comprehensive integration of ABS and AMR into curricula of undergraduate and
postgraduate healthcare professionals along with continuous professional development in
order to build expertise in AMR and ABS.

This study was thus conducted to establish a baseline measurement of knowledge, attitudes
and perceptions of AMR and ABS amongst final year medical, pharmacy and nursing
students at a South African university with a view to inform curriculum interventions as

appropriate.
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Methodology

Ethical considerations

Ethical approval (HSS/0266/015M) was received from the Human and Social Sciences Ethics
Committee of the University of KwaZulu-Natal. Informed consent was obtained from
participants prior to the administration of the questionnaire survey.

Study design

The study was a cross-sectional questionnaire based survey on the knowledge, attitudes and
perceptions of final-year medical, pharmacy and nursing students at a South African
University. These professional groups were chosen as prescribers and/or dispensers and/or
administrators of antimicrobial medicines who would necessarily have been educated and

trained on antimicrobial medicines, AMR and ABS.

Total sampling was envisaged in that every effort was be made to reach all final-year of the
students in these disciplines. Data was collected by going to classrooms of these health
professional students and addressing all students present in class. The purpose of the survey;
its intended impact; as well as the right not to participate was explained to the students, with
the permission of the lecturer. Numbered surveys were handed out for anonymous
completion by the students. Students were asked to complete the declaration of consent form
first if they chose to participate in the study. Numbering was not used for identification

purposes but rather to determine completion rate of the survey.

Data Collection Tool

The data collection tool used was a questionnaire from the KAP study by Khan et al. (2013),
which was previously assessed for its validity and reliability. Formal permission was
received for use of the questionnaire from the authors (17). The questionnaire was piloted
amongst four experienced healthcare professionals to assess for understanding and

applicability with no changes reported.

The questionnaire consisted of 26 questions, 10 of which were knowledge based questions
comprising of 7 true/false type questions and 3 questions based on a 5-point Likert scale,

which ranged from strongly agree to strongly disagree; 5 attitude based questions, rated on a
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5-point Likert scale, which ranged from strongly agree to strongly disagree; and 8 perception
based questions, rated on a 5-point Likert scale, which ranged from always to never. In
addition to the questions above, socio-demographic questions were included, specifically age,
gender, discipline of study, urban or rural residence.

Data analysis

Knowledge questions were marked against a model template containing the correct answers.
All true/false type correct knowledge questions counted for one mark each, whilst those
questions that were answered incorrectly counted for zero marks. This resulted in an
individual knowledge score out of 8, which was then converted to a percentage, listed as the

knowledge score.

Questions answered on a five point Likert-scale were reduced to two options prior to
statistical analysis, with only “strongly agree/agree” and ““always/usually” used for analysis in
order to clearly identify the number of students with appropriate KAP on the AMR and ABS

aspects investigated.

Statistical analysis

SPSS version 23.0 (IBM Corp ®) was used for statistical analysis, P-value <0.05 (confidence
interval: 95%) were considered as statistically significant. All values were considered in the
analyses, including missing values. One-way ANOVA was performed to determine if there
was a significant difference between answers from the three professional groups. Descriptive
statistical analysis in the form of frequency tables and cross-tabs showing percentages were

performed.

Results

A total of 400 questionnaires were sent out to the pharmacy, nursing and medical students. Of
this 400, a total of 132 students chose to provide consent to participate in the study (response
rate of 33%). The questionnaires, when stratified by professional group, showed that 63, 46
and 23 pharmacy, nursing and medical students respectively, participated in the study
corresponding to 63%, 86% and 9% of the total pharmacy, nursing and medical students

respectively. Results are tabulated in Tables 1-4 per question.
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As evident from Tables 1 and 2, Pharmacy students had the greatest mean knowledge score
followed by medical students and nurses, commensurate with the pharmacology curriculum
content in that pharmacy students are taught pharmacology in the greater depth and breadth
compared to the medical and nursing students.
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150  Table 1: Comparison of ABS/AMR knowledge (Questions 1-3) across professional groups

Number of participants that answered
correctly (%0) Correct

Knowledge Question Comments

Pharmacy Nursing  Medical Total Answer
Students Students Students

K1. Indiscriminate and
Injudicious use of antibiotics
can lead to

. 21 115 e .
a) Ineffective treatment (98.3% ) (90% ) (95.5%) (95.0%) TRUE No significant differences observed
56 29 21 106 Significant differences observed between Pharmacy
b) Increased adverse events 0 0 0 0 TRUE and nursing students (p=0.004) ); as well as between
(94.9%) (72.5%) | (95.5%) (87.6%) medical and nursing students (p=0.02)
c) Exacerbation or 57 28 17 102 TRUE Significant differences observed between Pharmacy
Prolongation of illness (96.6%) (70%) (77.3%) (84.3%) and nursing students (p=0.001)
d) Emergence of bacterial 59 36 21 116 TRUE Significant differences observed between Pharmacy
resistance (100%) (90%) (95.5%) (95.9%) and nursing students (p=0.036)
e) Additional burden of 58 36 21 115 - .
medical cost to the patient (983%) | (90%) | (95.5%) | (95%) TRUE No significant differences observed
K2. If taken too often, 55 36 20 111
antlblptlcs are less likely to (93.2%) (90%) (90.9%) (91.7%) TRUE No significant differences observed
work in the future.
. Significant differences observed between Pharmacy
gi.seB?:gtrilrrﬁo?\rigIedr r:r? dt?::ﬁ (8?1%/0) ( 4713% ) (8113% ) (7283% ) FALSE and nursing students (p<0.001); as well as between
' ' ' ' medical and nursing students (p=0.001)
Mean correct (Knowledge Significant differences observed between Pharmacy
Score) g 95,04% 78,57% 90,29% 88.89% - and nursing students (p<0.001); as well as between
medical and nursing students (p=0.001)

151
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152 Table 2: Comparison of knowledge question 4 across professional groups

Number of participants that answered Strongly agree/
Agree (%)

Nursing Medical

Students Students

Pharmacy Comments

Students Total

153

154

K4. Antibiotic Resistance is:

Significant differences observed between

a) An important and serious public health 59 35 22 116 Pharmacy and nursing students (p=0.001); as
issue facing the World. (100%) (87.5%) (100%) (95.9%) well as between medical and nursing students
(p=0.017)
b) An important and serious public health 56 29 20 105 Significant differences observed between
issue in our Country. (94.9%) (72.5%) (90.9%) (86.8%) Pharmacy and nursing students (p=0.002)
¢) An important and serious public health 59 35 19 113 Significant differences observed between
issue in our Hospital (100%) (87.5%) (86.4%) (96.4%) Pharmacy and nursing students (p=0.019)
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155  Table 3: Comparison of attitudes towards ABS/AMR across professional groups

Number of participants that answered Strongly
agree/ Agree (%)

Attitude Questions Comments

Pharmacy Nursing Medical
Students Students Students

Total

Significant differences observed between
Al. When | have a cold, I should take antibiotics to 3 10 0 13 Pharmacy and nursing students (p=0.003); as
prevent getting a more serious illness. (5.1%) (25%) (0%) (10.7%) | well as between medical and nursing students
(p=0.005)
Significant differences observed between
A2. When | get fever, antibiotics help me to get 4 10 2 16 Pharmacy and nursing students (p=0.001); as
better more quickly. (6.8%) (25%) (9.1%) (13.2%) | well as between medical and nursing students
(p=0.049)
A3. Whenever | take an antibiotic, | contribute to 14 18 9 41 Significant differences observed between
the development of antibiotic resistance. (23.7%) (45%) (40.9%) (33.9%) Pharmacy and nursing students (p=0.013)
A4. Skipping one or two doses does not contribute 4 4 5 13 No sianificant differences observed
to the development of antibiotic resistance. (6.8%) (10%) (22.7%) (10.7%) g
Ab. Antibiotics are safe drugs, hence they can be 10 5 5 20 No sianificant differences observed
commonly used. (16.9%) (12.5%) (22.7%) (16.5%) g
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156  Table 4: Comparison

aaaaa

mber of par

cipa

|W y/U ally (%)

UUUUU

Mdl

ants that answered

of medication practice and perceptions towards ABS/AMR across professional groups

mmmmmmm

T or prescribes urse o
b f y ft k g 2-3 dos
y f I gb
) 0 you stop ta k g the further
tttttttttt (o ) significant differences observed
b) Do you save the remaining antibiotics 7 0 8 Phar Sg nific d dﬂ d b ts ( ggo\gv s well
for the next time you getsick? (1.7%) (17.5%) (0%) (66%) | 1< perves y o edic | gd ing st b= udonts (40.027)
c) Do you discard the ing, leftov 16 9 8 33 .
edication? (27.1%) (22.5%) (36.4%) | (27.3%) No significant differences observed
d) Do you g h leftov biotics to 2 3 0 5 A .
your frlend/ e if the yg k (3.4%) (7.5%) 0%) | (41%) No significant differences observed
) Do you pI e the full ¢ of 53 36 18 107 A .
treatment? (89.8%) (90%) (81.8%) | (88.4%) No significant differences observed
P2. Do you consult a doctor before starting 48 27 17 92 L .
tiblotic? (81.4%) (67.5%) (773%) | (76%) No significant differences observed
3 y che k h expiry date of the 49 35 17 101 - .
ntibiotic before using it? (83.1%) (87.5%) (77.3%) (83.5%) No significant differences observed
P4.D y prefer take an antib 2 5 5 12 Significant differences o bservedb etween
when you have cough and h (3.4%) (12.5%) (22.7%) (9.9 %) Pharmacy and medical students (p=0.028)




157
158
159
160
161
162

163
164
165
166
167

168
169
170

171
172
173

174
175
176
177
178

179
180
181
182
183
184
185
186
187

When analysed by means of a one-way ANOVA, a significant difference is observed in the
knowledge score between the three professions, with a post-hoc tukey analysis showing that
this difference lies between the nursing students and the other two professions. It can be seen
from Table 1 that the nursing students achieved significantly lower mean knowledge scores
when compared to the pharmacy (p<0.001) and medical students (p=0.001), thereby

indicating lower knowledge of antibiotic stewardship and antimicrobial resistance.

A significantly lower number of nursing students agreed that irrational use could lead to
increased adverse effects when compared to pharmacy (p=0.004) and medical (p-0.02)
students. Significant differences in knowledge are also observed between pharmacy and
nursing students as significantly fewer nursing students agreed that irrational use could lead
to AMR (p=0.036) and prolongation or worsening of illness (p=0.001).

Gaps were identified in the cause of the common cold and flu, where 52.5% of nursing
students believe that bacteria are the cause. This is significantly higher when compared to the

pharmacy (p<0.001) and medical students (p=0.001).

It can be seen from table 2 that whilst all pharmacy and medical students believe that
antibiotic resistance is an important issue facing the world; a significantly lower percentage
of nursing students (87.5%) (p=0.001 and p=0.017, respectively) believe the same.

Differences are also observed when asking if antibiotic resistance is an important health issue
in our country, and the student’s hospitals. A high percentage of pharmacy and medical
students strongly agree or agree with the statements, whilst fewer nursing students share the
same outlook. These differences are significant when comparing nursing and pharmacy

students with p-values of 0.002 and 0.019 for questions 4B and 4C respectively.

When examining the answers of the attitude based questions after being subjected to
analyses, no (0%) medical students and only 3 (5.1%) pharmacy students strongly
agree/agree that antibiotics should be taken when one has the common cold in order to
prevent serious illness, whilst 25% of all nursing students believe that this should be the case
(p=0.003 and p=0.005, respectively). Additionally a significantly lower percentage of
pharmacy (6.8%, p=0.001) and medical (9.1%, p=0.049) students strongly agree and agree
that antibiotics help resolve a fever more quickly. This is a stark contrast to 25% of nursing
students who strongly agree and agree with the statement, which once again goes against

ABS principals unless a non-viral infection has been diagnosed(25).
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Conversely, higher numbers of nursing students (45%) understood that antibiotic use
contributes to AMR, which is different from that of pharmacy students at a significant level
(p=0.013). Overall only 33.9% of all students sampled strongly agree and agree with the

concept.

The results of the answers to the attitude questions, with the exception of question A3, show
an overall understanding of the majority of students sampled of the risk of resistance when
using antibiotics and the need to conserve usage. One can argue that more needs to be done to

make students aware of the impact that inappropriate use can have on AMR as a whole.

Questions relating to perceptions saw similar results (Table 4) from all 3 professional groups.
Encouragingly, 88.4% of all students would complete a full course of antibiotic treatment,
however this does conflict with question P1 C, in where a large percentage of students
(27.3%) indicated that they would discard any leftover medication. Additionally 83.5% of all
students seek a doctor’s consultation before starting an antibiotic, which is in line with

prescribing legislature.

Significant differences were seen for questions P1 B and P4. Based on these statistical
observations, it is noted that the percentage of nursing students that strongly agree/agree to
save remaining antibiotics for the next time they get sick (17.5%) is significantly higher than
the pharmacy (1.7%, p= 0.007) and medical students (0%, p=0.027). Furthermore a
significantly higher percentage of medical students (22.7%) would prefer to take an antibiotic
for symptoms of common viral infections such as a sore throat or a cough, when compared to
pharmacy (3.4%, p=0.028) students.

Discussion

The study set out to assess the knowledge, attitudes and perceptions of pharmacy, nursing and
medical students. These results form a baseline from which educational and curricular
interventions can be identified. Notwithstanding the low response rate of medical students in

the study, the following are our observations:

South African legislation is in place to aid the ABS process(4), with the National Health Act
ensuring that structures are in place. The Health Professions, Nursing and Pharmacy Acts
regulate inter alia the education and training of doctors, nurses and pharmacists
respectively(26) Additionally the Medicines and Related Substances Control Act defines the

scope of each profession’s interaction with antibiotics(27). Doctors are primary prescribers of
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antibiotics, with nurses and pharmacists being delegated this task in specific situations;
nurses perform the administration of antibiotics as well as patient monitoring; and
pharmacists are tasked with being the custodians of antibiotics, providing oversight. Thus
within the antibiotic stewardship process, doctors, nurses and pharmacists occupy different
roles that require interaction between groups and the sharing of information in order to reach

the goal of reducing AMR.

Whilst the overall average knowledge score of all students was 88.89%, the overall lower
scores achieved by nursing students highlights an area were further emphasis on AMR and
ABR is required.

At a granular level, it can be seen that nursing students require further reinforcement of
knowledge relating to adverse effects and complications associated with irrational antibiotic
use. Given the role that nurses play in the patient care process as well as the ability to
prescribe antibiotics in select situations in South Africa, it is essential that these gaps in
knowledge are addressed. Additionally awareness of the prevalence of ABR and its
seriousness is noticeably lower in the nursing group. Students and practitioners would be
more likely to integrate ABS into their daily practice if their KAP, and particularly their
knowledge was improved both theoretically and in practice situations as shown in the study
by Abbo et al. (2013)(16) where medical students who had rotated in a clinical infectious

disease service were more likely to rate their antimicrobial education as useful.

In addition to theoretical microbiology and pharmacology knowledge, students should be
exposed to sources of knowledge, such as AMR surveillance data as well as data presented at
ABS and infection prevention and control meetings. The aim of surveillance data would be to
arm practitioners with knowledge on the prevalence of organisms, resistance patterns and
areas of risk. The strengthening of this surveillance data forms part of the national
framework(4), and the South African Society for Clinical Microbiology is able to provide

data from large academic centres(6).

The rational use of antibiotics forms the backbone of the antibiotic stewardship process and is
the highlighted within the plans proposed by the WHO and National Department of Health
(3,4). The attitudes of students towards the prescription, administration and patient use will
form a basis for their future practice. Nursing students in particular require intervention as
significant numbers are unaware that antibiotics are not indicated for the common cold and

fever except where evidence of bacterial infection is provided or strongly suspected(25).

33



252
253
254
255
256
257
258
259
260

261
262
263
264
265
266
267
268
269
270
271
272
273

274
275
276
277
278
279
280
281
282
283

Notwithstanding the low response rate of medical students, it was also observed in the
practice portion of the questionnaire that almost a quarter of these students would prefer an
antibiotic for a cough or sore throat, when it is known that the effectiveness of antibiotics in
these self-limiting illnesses most commonly of viral aetiology cases are limited(28).
Confusion regarding the indication of antimicrobials is documented by a study in Jordan, in
which large percentages of the healthcare student group believed that antibiotics are indicated
for viral infections or the common cold(13). Given that both nurses and doctors form the back
bone of many primary healthcare facilities in South Africa, it is essential that they are able to

identify situations where antibiotics are not indicated, with pharmacists ensuring rational use.

The occurrence of AMR during routine practice is poorly understood, with a third of students
unaware that even valid/necessary prescription and use of antibiotics adds to the
phenomenon. This is an important observation as it refers to the potential to exacerbate AMR
even when antibiotics are indicated and a complication of justifiably using antibiotics
necessitating that risks be weighed against the benefits. The training and curricula of these
students should be examined for the inclusion of infectious diseases and ABS ward rounds,
so that students are exposed to and are able to identify areas of irrational use as well as the
ability to witness the ramifications of AMR. This is likely to improve their ability to
assimilate ABS into the daily practice as demonstrated by Abbo et al. (2013)(16) during their
study which observed that 83% of medical students who had rotated in clinical infectious
diseases found their antimicrobial education to be useful, compared to 54% who had not
completed a rotation(16). Although the study was restricted to medical students, conceptually

this could be implemented into the curricula for all relevant healthcare students.

Practices were assessed by assuming that the current perceptions of students around ABS and
AMR would guide their future practice and have already been partially formed by their
personal behaviour and limited practical experience. Current legislation in South Africa
requires antibiotics to be prescribed by an authorised person, including nurses and
pharmacists that meet select criteria, before they can be dispensed(26,27,29,30). We have
observed that almost a quarter of students do not consult a doctor before starting an antibiotic,
which is an example of unauthorised self-medication and poor practice. The large number of
students that discard their medication once they feel better is also of concern. Whilst this has
a major impact on compliance and the promotion of AMR, there are also secondary effects on
the environment which arguably adds to the impact on resistance. As we have noted, students
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perceptions are likely to influence their future professional practice and thus it is important to

re-enforce the concept of compliance at an early stage.

In a study on pharmacy students by Burger et al. (2016)(10), education on antimicrobial
therapy has been identified as one of the most important interventions and whilst ABS is
currently not a mandatory requirement for curricula(10), the Antimicrobial Resistance
National Strategy Framework(4) calls for its integration into the curricula of medical and

allied health science students.

Conclusion

This study aimed to ascertain the current knowledge, attitudes and perceptions/practices of

final year pharmacy, nursing and medical students. In doing so, several gaps in knowledge

were identified, with key differences between the student groups. Attitudes and perceptions
also differed substantively indicating the need for curriculum review on AMR and ABS

content as suboptimal KAP may lead to negative patient outcomes.

Greater focus on ABS and AMR in the curricula of students as well as the application of
knowledge in practical situations such as ward rounds is recommended. Additionally
exposing students to various sources of AMR surveillance and ABS knowledge would help

ensure that they are aware of resources available to them in future practice.
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CHAPTER 3
3.1 Conclusions

The cross-sectional study measured KAP of a total of 132 final-year students comprising of
63, 46 and 23 pharmacy, nursing and medical students respectively by means of a
questionnaire survey. In doing so, several gaps in knowledge were identified, with key
differences between the student groups. Attitudes and perceptions also differed substantively
indicating the need for curriculum review on AMR and ABS content as suboptimal KAP may

lead to negative patient outcomes.
The following are the main conclusions from the study:

e Knowledge results show the, pharmacy students having the greatest mean knowledge
score out of the 3 professional groups in line with the pharmacology curriculum
content in that pharmacy students are taught pharmacology in the greater depth and
breadth compared to the medical and nursing students.

e Nursing students achieved significantly lower mean knowledge scores compared to
pharmacy and medical students. Nursing students require further knowledge regarding
adverse effects and complications associated with irrational antibiotic use.

e Awareness of the prevalence of ABR and its seriousness is noticeably lower in the
nursing group.

e Two thirds of all students were not aware that self-use of antibiotics contributes to
increased AMR rates.

e A high percentage of students sampled would discard left over antibiotics after
stopping their course of treatment pre-maturely. It is important for students to
understand the environmental consequences of discarding antibiotics and the correct
channels through which this should be done.

e A third of all students and 45% of nursing students agreed that use of antibiotics
contributes to AMR. This leaves large portions of students that are unaware of this
correlation.

e Several gaps in knowledge were identified, with key differences between the student
groups.

e Attitudes and perceptions also differed substantively indicating the need for
curriculum review on AMR and ABS content as suboptimal KAP may lead to

negative patient outcomes.
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3.2

Limitations

The study was limited by a number of factors, including:

3.3

An inability to access medical students directly given the fact that their curriculum
entails hospital rotations at different locations. This led to the small sample size.
Perceptions were used in lieu of practices as students are not allowed to practice
autonomously. It is assumed that perceptions will shape future practices.

Given the low response from medical students (9%), we were not able to generalize
for this group.

The study did not look at all possible facets of AMR and ABS.

Recommendations

There should be greater focus on and integration of ABS and AMR into curricula for
all healthcare students, with particular emphasis on nursing students.

Students should be exposed to various diverse sources of knowledge, such as AMR
surveillance and use data in order to increase awareness and to assist patient
treatment.

Implementing multi-disciplinary ABS ward rounds in the training of doctors, nurses
and pharmacists would re-inforce this knowledge in a practical situation.

Further studies should be conducted in this area, aiming to achieve higher response

rates in relation to medical students, specifically.
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Appendix 3: Data Collection tool

Demographic Questions \ Answer

What is your healthcare profession?
(medical doctor / pharmacist / nurse)

What is your age?

What is your gender?

Do you live in an urban or rural area?

Knowledge Questions
K1. Indiscriminate and Injudicious use
of antibiotics can lead to

'TRUE  FALSE

a) Ineffective treatment

b) Increased adverse events

¢) Exacerbation or Prolongation
of illness

d) Emergence of bacterial
resistance

e) Additional burden of medical
cost to the patient

K2. If taken too often, antibiotics are
less likely to work in the future.

K3. Bacteria are germs that cause
common cold and flu.

Strongly Agree

Neutral

Strongly

Disagree

K4. Antibiotic Resistance is:
a) An important and serious
public health issue facing the
World.

agree

disagree

b) An important and serious
public health issue in our
Country.

¢) An important and serious
public health issue in our
Hospital

Strongly Agree

Neutral

Strongly

Disagree

Attitude Questions

Al. When | have a cold, I should take
antibiotics to prevent getting a more
serious illness.

agree

disagree

A2. When | get fever, antibiotics help
me to get better more quickly.

A3. Whenever | take an antibiotic, |
contribute to the development of
antibiotic resistance.

AA4. Skipping one or two doses does
not contribute to the development of
antibiotic resistance.

Ab. Antibiotics are safe drugs, hence
they can be commonly used.
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Appendix 4: Statistical Analysis

1. Comparison of knowledge score between Pharmacy, Nursing and Medical students

Anova
ANOVA
Sum of Mean
Squares df Square F Sig.
KLA Between 229 2 115| 2202 105
Groups
Within Groups 6.397 128 .050
Total 6.626| 130
KLB Between 1.334 2 667| 6.260| .003
Groups
Within Groups 13.426 126 107
Total 14760 128
K11 Between 1.807 2 204| 7544 001
Groups
Within Groups 15.092 126 120
Total 16899 128
KLD Between 229 2 115| 3130 047
Groups
Within Groups 4.576 125 .037
Total 4.805 127
KLE Between 152 2 o076 1724 183
Groups
Within Groups 5.569 126 .044
Total 5.721 128
K2 Between 002 2 001| 012|988
Groups
Within Groups 10.081 129 .078
Total 10083 131
K3 Between 5.154 2 2577| 14.893| 000
Groups
Within Groups 22.323 129 73
Total 27477 131
Knowledge Between 9305.467 o|  4652.733| 17.918|  .000
Score Groups
Within Groups |  33496.866|  129|  259.666
Total 42802333 131
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Post-Hoc Tukey HSD

Multiple Comparisons

Tukey HSD
95% Confidence
Mean Interval
Dependent (1) ) Difference | Std. Lower | Upper
Variable Profession  Profession (1-J) Error | Sig. | Bound | Bound
K1A Pharmacy  Nursing
Student Student 093 .044| .088 -.01 20
Medical 07| o5l &1 10 6
Student
Nursing Pharmacy
Student Student -093| .044| .088 -.20 01
Medical
Student -065( .057| .490 -.20 07
Medical Pharmacy o7l oss| g1 16 0
Student Student
Nursing
Student .065| .057) 490 -.07 20
K1B Pharmacy  Nursing .
Student Student .208 .064( .004 .06 .36
Medical
Student -021| .080| .962 -21 17
Nursing Pharmacy .
Student Student -.208 .064( .004 -.36 -.06
Medical .
Student -229 | .084| .020 -43 -.03
Medical Pharmacy
Student Student 021 .080| .962 -17 21
nHrSIng 229°| .084| .020 .03 43
Student
KiC Pharmacy  Nursing .
Student Student .256 .068( .001 .09 42
Medical 185( .085| .079 -.02 39
Student
Nursing Pharmacy .
Student Student -.256 .068| .001 -42 -.09
Medical
-.071 . i -2 14
Student 0 089 .700 8
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g/l’tsg:;atl zrjégicy -185( .085| .079 -.39 .02

gttjé:f .071| .089| .700 -14 28

e z?j(;z:icy gtl:r;;:? .0957| .038| .036 .00 19
S'\,Atﬁgécnil 043| .047| .621 -.07 15

gtl:ﬁ;:? :?j(;?nicy -095"| .038| .036 -.19 .00

gﬁg;ﬁl -052| .050| .551 -17 07

gﬂtﬁggﬁ' z?j(;?ne;cy -043( .047| 621 -15 .07

;ﬂ?j’;ﬂf .052| .050| .551 -.07 17

“E z?j(;g;ﬁcy 2;?:;:? .077| .042| .156 -.02 18
gsggﬁl 028 .051| .852 -.09 15

gtl:rdsé:? z?jégzcy -.077 042 .156 -.18 .02

gﬂtﬁggﬁl -050| .054| .634 -.18 .08

Medical | Phameey | o) osp| es2| -as| 0o

;ﬁ;:? .050| .054| .634 -.08 18

“ z[‘j(;;nnicy 2';?:;:? .008| .054| .989 -12 14
g/ltﬁg'ezatl .008| .068| .993 -.15 17

Nusing - Phameey | _oog| osa| cgs| -a4| a2

g/ltﬁg'ezatl .000| .071| 1.000 -17 17

gﬁjﬁl z?jc:z:ﬁcy -008| .068| .993 -17 15

2':::;;2? .000( .071| 1.000 -17 17

”
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Medical

. 101 . -21 27
Student 031 0 950
Nursing Pharmacy .
Student Student -422°( .081| .000 61 23
Medical N
- 1 .001 -.64 -.14
Student 391 061 .00 6
Medical Pharmacy
Student Student -031| .101| .950 -.21 21
Nursing .
: 1 .001 14 64
Student 391 061 .00 6
Knowledge Pharmacy  Nursing 18339°| 3125|000 10,63 e 75
Score Student Student ' : : . .
Medical 3.360| 3.926| .669 -5.95 12.67
Student
Nursing Pharmacy .
Student Student -18.339'| 3.125| .000 25.75 10.93
Medical -14.978"| 4.115| .001| -24.74| -5.22
Student
Medical Pharmacy
Student Student -3.360| 3.926( .669 -12.67 5.95
hursing 14.978"| 4.115| .001 522 2474
Student

*. The mean difference is significant at the 0.05 level.

The ANOVA shows that there is a significant difference in knowledge score between the three

professions (p= 0.000). The post hoc analysis shows that the difference is mainly in the scores of the

Nursing students when compared to the other two professions. No significant difference was seen

between Pharmacy and Medical student knowledge scores
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2. Comparison of knowledge question 4 score between Pharmacy, Nursing and Medical

students
ANOVA
ANOVA
Sum of
Squares df Mean Square F Sig.
K4 A Between Groups .694 2 347 7.543 .001
Within Groups 5.935 129 .046
Total 6.629 131
K4 C Between Groups .568 2 284 4,621 012
Within Groups 7.809 127 .061
Total 8.377 129
K4 B Between Groups 1.296 2 .648 6.105 .003
Within Groups 13.481 127 106
Total 14.777 129
Post-Hoc Tukey HSD
Multiple Comparisons
Tukey HSD
95% Confidence
Mean Interval
Dependent ) Difference (I- | Std. Lower Upper
Variable (1) Profession Profession J) Error | Sig. [ Bound Bound
K4 A Ph Nursi *
armacy ursing _152°|  .042| 001 _25 -.05
Student Student
Medical
.000 .052(1.000 -12 A2
Student
Nursin Pharmac .
g y 152" .042| 001 05 25
Student Student
Medical N
152 .055( .017 .02 .28
Student
Medical Pharmac
y 000| .052|1.000 -12 12
Student Student
Nursing .
-.152 .055( .017 -.28 -.02
Student
K4 C Pharmac Nursin .
y g _133°|  .049| 019 .25 -02
Student Student
Medical
-.130 .061| .083 =27 .01
Student
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Nursing Pharmacy .
133 .049| .019 .02 .25
Student Student
Medical
edica 003| .064| 909|  -15 15
Student
Medical Pharmacy
130| .061| .083 -.01 27
Student Student
NUsi
Hreing _003| .064| 999|  -15 15
Student
K4 B Pharmacy Nursing .
-.218 .064| .002 -.37 -.07
Student Student
Medical
-039( .080| .879 -.23 15
Student
Nursing Pharmacy .
.218 .064| .002 .07 37
Student Student
Medical
180 .084| .084 -.02 .38
Student
Medical Pharmacy
.039| .080| .879 -15 .23
Student Student
Nursing
-180( .084| .084 -.38 .02
Student

*. The mean difference is significant at the 0.05 level.

The ANOVA shows that there is a significant difference in responses for questions K4 A and K4 B

between the three professions with P-values of 0.001 and 0.003 respectively. The post hoc analysis

shows that the difference is mainly in the scores of the Nursing students when compared to the other

two professions for both the questions with no significant difference seen between Pharmacy and

Medical student knowledge scores

The ANOVA results for question K4 C shows that the difference in responses between the 3

professions was not significant (p=0.012)
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3. Comparison of attitudes between Pharmacy, Nursing and Medical students

One-way ANOVA

ANOVA
Sum of
Squares df Mean Square F Sig.
Al Between Groups 1.288 2 .644 7.402 .001
Within Groups 11.227 129 .087
Total 12.515 131
A2 Between Groups 1.643 2 .822 6.872 .001
Within Groups 15.303 128 120
Total 16.947 130
A3 Between Groups 1.858 2 929 4.219 017
Within Groups 28.407 129 220
Total 30.265 131
A4 Between Groups 262 2 131 1.227 297
Within Groups 13.798 129 107
Total 14.061 131
A5 Between Groups .029 2 .015 .093 911
Within Groups 20.236 129 157
Total 20.265 131
Post-Hoc Tukey HSD
Multiple Comparisons
Tukey HSD
95% Confidence
Mean Interval
Dependent Difference | Std. Lower Upper
Variable (1) Profession (J) Profession (1-J) Error | Sig. Bound Bound
Al Pharmac Nursin .
St y Studenf 192" 057|003 06 33
Medical
Student -.048 072 .786 -.22 12
Nursin Pharmac *
Studen? St y ~192°| 057 003 .33 06
Medical x
Student -.239 .075] .005 -42 -.06
Medical Pharmac
oo S y 048] 072|786 12 22
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Nursing

.239 .075| .005 .06 A2
Student
A2 Pharm Nursin N
armacy ursing 2417 067|001 08 40
Student Student
Medical
.027 .086| .945 -.18 .23
Student
Nursin Pharmac .
ursing y 2417 067|001 40 -08
Student Student
Medical .
-.213 .090( .049 -43 .00
Student
Medical Pharmacy
-.027 .086| .945 -23 .18
Student Student
Nursing .
213 .090( .049 .00 43
Student
A3 Pharmacy Nursing .
.262 .091] .013 .05 .48
Student Student
Medical
.153 1141 .376 -12 42
Student
Nursing Pharmacy .
-.262 .091] .013 -.48 -.05
Student Student
Medical
-.109 120 .637 -39 .18
Student
Medical Pharmacy
-.153 1141 .376 -42 A2
Student Student
Nursing
.109 120 .637 -.18 .39
Student
A4 Pharmacy Nursing
.013 .063| .975 -14 .16
Student Student
Medical
122 .080( .279 -.07 31
Student
Nursing Pharmacy
-.013 .063| .975 -.16 14
Student Student
Medical
.109 .084| .397 -.09 31
Student
Medical Pharmacy
-.122 .080| .279 -31 .07
Student Student
Nursing
-.109 .084| .397 -31 .09
Student
A5 Pharmacy Nursing
-.017 077 975 -.20 A7
Student Student
Medical
.027 .096]| .958 -.20 .26
Student
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Nursing Pharmacy
.017 077 975 -17 .20
Student Student
Medical
edica 043 101|903 -20 28
Student
Medical Pharmacy
-.027 .096]| .958 -.26 .20
Student Student
NUsi
ursing 043|101 .903 .28 20
Student

*. The mean difference is significant at the 0.05 level.

Significant differences between the answers of professional groups were seen for questions Al and
A2 (p=0.001 and 0.001 respectively). For Question Al this difference between groups was significant
between the pharmacy and medical students when compared to the nursing students (P=0.003 and P=
0.005 respectively).The same overall result is seen in question A2 with differences between nursing
students and the pharmacy students were significant (P=0.001) as well as between the nursing and
medical students (P=0.049). Questions A3-A5 showed no significant differences in answers between
the professions.
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4. Comparison of perceptions between Pharmacy, Nursing and Medical students

One-way ANOVA

ANOVA
Sum of
Squares df Mean Square F Sig.
P1A Between Groups JA21 2 .061 2.758 .067
Within Groups 2.810 128 .022
Total 2.931 130
P1B Between Groups .616 2 .308 5.720 .004
Within Groups 6.895 128 .054
Total 7.511 130
P1C Between Groups 164 2 .082 402 .670
Within Groups 25.867 127 204
Total 26.031 129
P1D Between Groups .073 2 .036 .982 377
Within Groups 4.737 128 .037
Total 4.809 130
P1E Between Groups 130 2 .065 677 510
Within Groups 12.385 129 .096
Total 12.515 131
P2 Between Groups .506 2 .253 1.376 .256
Within Groups 23.736 129 184
Total 24.242 131
P3 Between Groups .187 2 .094 .720 489
Within Groups 16.782 129 130
Total 16.970 131
P4 Between Groups .653 2 326 3.804 .025
Within Groups 11.067 129 .086
Total 11.720 131
Post-Hoc Tukey HSD
Multiple Comparisons
Tukey HSD
95% Confidence
Mean Interval
Dependent Difference [ Std. Lower Upper
Variable (1) Profession (J) Profession (1-J) Error | Sig. Bound Bound
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P1A Pharmacy Nursing
-.016 029 .847 -.08 .05
Student Student
Medical
071 .036( .124 -01 .16
Student
Nursing Pharmacy 016| .020| .847 .05 08
Student Student ' ' ' ' '
Medical
.087 .038( .061 .00 .18
Student
Medical Pharmacy
-071 036 .124 -.16 .01
Student Student
Nursin
g -.087 .038( .061 -.18 .00
Student
P1B Pharmacy Nursing .
.140 .045] .007 .03 .25
Student Student
Medical
-.016 .057( .958 -15 12
Student
Nursing Pharmacy .
-.140 .045] .007 -25 -.03
Student Student
Medical *
-.156 059 .027 -.30 -01
Student
Medical Pharmacy 016 057 958 12 15
Student Student ' ' ' ' '
Nursin .
g .156 059 .027 01 .30
Student
P1C Pharmacy Nursing
-.030 .088| .939 -.24 .18
Student Student
Medical
074 10 .782 -.19 .33
Student
Nursing Pharmacy 030| .088| .939 _18 24
Student Student ' ' ' ' '
Medical
103 116( .645 -17 .38
Student
Medical Pharmacy
-074 110 782 -.33 19
Student Student
Nursin
g -.103 116( .645 -.38 17
Student
P1D Pharmacy Nursing 035 038 622 05 12
Student Student ' ' ' ' '
Medical
-.032 047( 777 -.14 .08
Student
Nursing Pharmacy
-.035 038 .622 -12 .05
Student Student
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Medical

-.067 .049] .369 -.18 .05
Student
Medical Pharmacy 032 047 777 08 14
Student Student ' ' ' ' '
Nursin
g .067 .049] .369 -.05 18
Student
P1E Pharmacy Nursing 008 060 990 13 15
Student Student ' ' ' ' '
Medical
-.079 .075 552 -.26 .10
Student
Nursing Pharmacy -.008 060 990 -.15 13
Student Student ' ' ' ' '
Medical
-.087 .079 516 =27 .10
Student
Medical Pharmacy 079 075 550 10 26
Student Student ' ' ' ' '
Nursin
g .087 .079 516 -.10 27
Student
P2 Pharmacy Nursing 136 083 037 33 06
Student Student ' ' ' ' '
Medical
-.027 .105 .964 =27 .22
Student
Nursing Pharmacy 136 .083| .237 .06 33
Student Student ' ' ' ' '
Medical
.109 110 .583 -15 .37
Student
Medical Pharmacy 027 105 964 22 27
Student Student ' ' ' ' '
Nursin
g -.109 110 .583 -.37 15
Student
P3 Pharmacy Nursing 050 070 755 12 27
Student Student ' ' ' ' '
Medical
! _059| .088| .783 .27 15
Student
Nursing Pharmacy -050| .070| .755 .22 12
Student Student ' ' ' ' '
Medical
! -109| .002| 467 .33 11
Student
Medical Pharmacy 059 088 283 15 97
Student Student ' ' ' ' '
Nursin
g 100| .092| .67 _11 33
Student
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P4 Pharmacy Nursing
09| 057| 195 _04 23
Student Student
Medical \
edica 186" o71| 028 02 35
Student
Nursi Ph
ursing armacy -099| 057 195 .23 04
Student Student
Medical
087| 075 478 -.09 26
Student
Medical Ph )
edica armacy _186"| 071|028 _35 _02
Student Student
e
ursing -087| 075 .78 .26 09
Student

*. The mean difference is significant at the 0.05 level.

Significant differences in perceptions between professions of antibiotic stewardship and antimicrobial
resistance were observed for questions P1 B and P4. Regarding question P1 B, a significant
differences are seen when comparing nursing students to pharmacy students (P=0.007) and medical
students (P=0.027). For question P4, a significant difference is seen when comparing medical students
against pharmacy students (P=0.028). When looking at the analysis of answers for questions P1 A, P1
C-E and P2-3; we observe no significant differences.
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5. Descriptive statistical analysis of biographical/demographical data

Profession Age Gender Location
N Valid 132 132 132 132
Missing 0 0 0 0
Mean 1.70 23.02 1.83 1.27
Median 2.00 22.00 2.00 1.00
Mode 1 22 2 1
Std. Deviation 751 2.547 .381 443
Range 2 17
Minimum 1 20
Maximum 3 37
The table above reflects that the mean age was 23.02
Profession
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Pharmacy Student 63 47.7 47.7 47.7
Nursing Student 46 34.8 34.8 82.6
Medical Student 23 17.4 17.4 100.0
Total 132 100.0 100.0

The table above reflects that the majority of students were pharmacy students (47.7%).

Gender
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Male 23 174 17.4 17.4
Female 109 82.6 82.6 100.0
Total 132 100.0 100.0

The table above reflects that the majority of students were female (82.6%).

Location
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Urban 97 735 73.5 73.5
Rural 35 26.5 26.5 100.0
Total 132 100.0 100.0

The table above reflects that the majority of students were from an urban location
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6. Descriptive analysis of knowledge score

Knowledge Score

N Valid 132
Missing 0

Mean 87.17
Median 86.00
Mode 100
Std. Deviation 18.076
Range 86
Minimum 14
Maximum 100

The table above reflects that the mean knowledge score was 87.17%, with minimum and maximum

values of 14% and 100% respectively.
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7. Frequency tables per question

Knowledge Score

Cumulative
Frequency | Percent | Valid Percent Percent

Valid 14 1 8 .8 8
29 5 3.8 3.8 4.5
43 1 8 8 53
57 4 3.0 3.0 8.3
71 16 12.1 12.1 20.5
86 40 30.3 30.3 50.8
100 65 49.2 49.2 100.0
Total 132 100.0 100.0

The table above reflects that 94.7% of students obtained a score of 57% and above.

K4 A
Cumulative
Frequency | Percent | Valid Percent Percent

Valid Strongly agree & Agree 125 94.7 94.7 94.7

Neutral, Disagree &

. 7 5.3 5.3 100.0
Strongly disagree
Total 132 100.0 100.0

The table above reflects that 94.7% of students strongly agree and agree that antibiotic resistance is an

important and serious public health issue facing the World.

K4 B
Cumulative
Frequency | Percent | Valid Percent Percent

Valid Strongly agree & Agree 113 85.6 86.9 86.9

Neutral, Disagree &

. 17 12.9 13.1 100.0

Strongly disagree

Total 130 98.5 100.0
Missing  System 2 15
Total 132 100.0

The table above reflects that 85.6% of students strongly agree and agree that antibiotic resistance is an

important and serious public health issue in our Country.
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K4 C

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly agree & Agree 121 91.7 93.1 93.1
Neutral, D!sagree & 9 6.8 6.9 100.0
Strongly disagree
Total 130 98.5 100.0
Missing  System 2 15
Total 132 100.0

The table above reflects that 91.7% of students strongly agree and agree that antibiotic resistance is an

important and serious public health issue in their Hospital

Al
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly agree & Agree 14 10.6 10.6 10.6
Neutral, Disagree &
Strongly disagree 118| 804 89.4 100.0
Total 132 100.0 100.0

The table above reflects that 10.6% of students strongly agree & agree that one should take an

antibiotic when one has a cold to prevent serious illness.

A2
Cumulative
Frequency | Percent | Valid Percent Percent

Valid Strongly agree & Agree 20 15.2 15.3 15.3

Neutral, Disagree &

. 111 84.1 84.7 100.0

Strongly disagree

Total 131 99.2 100.0
Missing  System 1 8
Total 132 100.0

The table above reflects that 15.2% of students strongly agree & agree that antibiotics assist in getting

better when one has a fever.
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A3

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly agree & Agree 47 35.6 35.6 35.6
Neutral, Disagree &
Stronly disagree 85| 644 64.4 100.0
Total 132 100.0 100.0

The table above reflects that 35.6% of students strongly agree & agree that whenever they take an

antibiotic they contribute to the development of resistance.

Al
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly agree & Agree 16 121 121 12.1
Neutral, Disagree &
Strongly disagree 16|  87.9 87.9 100.0
Total 132 100.0 100.0

The table above reflects that 12.1% of students strongly agree & agree that skipping one or two doses

of an antibiotic course does not contribute to resistance.

A5
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Strongly agree & Agree 25 18.9 18.9 18.9

Neutral, Disagree &

. 107 81.1 81.1 100.0
Strongly disagree
Total 132 100.0 100.0

The table above reflects that 35.6% of students strongly agree & agree that antibiotics are safe drugs.
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P1A

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Always & Usually 3 2.3 2.3 2.3
Sometimes, Seldom & 128 97,0 97.7 100.0
Never
Total 131 99.2 100.0
Missing  System 1 8
Total 132 100.0

The table above reflects that 2.3% of students Always & Usually stop taking further treatment, when

they feel better after the first 2-3 treatments of a prescribed antibiotic course

P1B
Cumulative
Frequency [ Percent | Valid Percent Percent

Valid Always & Usually 8 6.1 6.1 6.1

Sometimes, Seldom &

123 93.2 93.9 100.0

Never

Total 131 99.2 100.0
Missing  System 1 8
Total 132 100.0

The table above reflects that 6.1% of students Always & Usually save their antibiotics for the next

time they get sick, when they feel better after the first 2-3 treatments of a prescribed antibiotic course

P1C
Cumulative
Frequency [ Percent | Valid Percent Percent

Valid Always & Usually 36 27.3 21.7 27.7

Sometimes, Seldom &

94 71.2 72.3 100.0

Never

Total 130 98.5 100.0
Missing  System 2 15
Total 132 100.0

The table above reflects that 27.3% of students Always & Usually discard the remaining, leftover

medication, when they feel better after the first 2-3 treatments of a prescribed antibiotic course
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P1D

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Always & Usually 5 3.8 3.8 3.8
Sometimes, Seldom & 126| 955 96.2 100.0
Never
Total 131 99.2 100.0
Missing  System 1 8
Total 132 100.0

The table above reflects that 3.8% of students Always & Usually give the remaining, leftover

medication to a friend/roommate, when they feel better after the first 2-3 treatments of a prescribed

antibiotic course

P1E
Cumulative
Frequency | Percent | Valid Percent Percent
Valid Always & Usually 118 89.4 89.4 89.4
er:::'mes’ Seldom & 14| 106 10.6 100.0
Total 132 100.0 100.0

The table above reflects that 89.4% of students Always & Usually complete the full course of

treatment
P2
Cumulative
Frequency | Percent | Valid Percent Percent

Valid Always & Usually 100 75.8 75.8 75.8

Sometimes, Seldom &

Never 32 24.2 24.2 100.0

Total 132 100.0 100.0

The table above reflects that 75.8% of students Always & Usually consult a doctor before starting an
antibiotic.
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P3

Cumulative
Frequency | Percent | Valid Percent Percent
Valid Always & Usually 112 84.8 84.8 84.8
EZ:':::'mes’ Seldom & 20| 152 15.2 100.0
Total 132 100.0 100.0

The table above reflects that 84.8% of students Always & Usually check the expiry date of the
antibiotic before using it.

P4
Cumulative
Frequency | Percent | Valid Percent Percent

Valid Always & Usually 13 9.8 9.8 9.8

Sometimes, Seldom &

119 90.2 90.2 100.0
Never
Total 132 100.0 100.0

The table above reflects that 9.8% of students Always & Usually prefer to take an antibiotic when
they have a cough and sore throat.
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8. Cross-tabs showing percentages per profession

Knowledge Score

74

Crosstab
Knowledge Score
14 29 43 57 71 86 100 | Total
Professio Pharmac Count 0 0 0 1 1 14 43 59
n y % within 100.0
Student  Professio 0.0%| 0.0%| 0.0%| 1.7%| 1.7%]| 23.7% | 72.9% %
n
% within
Knowledg| 0.0%]| 0.0%]| 0.0%] 33.3%| 9.1%]| 36.8% | 67.2% | 48.8%
e Score
% of
Total 0.0%| 0.0%(| 0.0%| 0.8%| 0.8%| 11.6% | 35.5% | 48.8%
Nursing Count 0 3 1 2 10 15 9 40
Student o within
Professio 0.0%| 7.5%| 25%| 5.0%]| 25.0% | 37.5% | 22.5% 100;3
n
% within
100.0| 100.0
Knowledg| 0.0% % % 66.7% | 90.9% | 39.5% | 14.1%| 33.1%
e Score
% of
Total 0.0%| 25%| 0.8%| 1.7%| 8.3%| 12.4%| 7.4%| 33.1%
Medical Count 1 0 0 0 0 9 12 22
Student 94 within
Professio 45%]| 0.0%| 0.0%]| 0.0%| 0.0% | 40.9% | 54.5% 100(;)
n
% within 100.0
Knowledg % 0.0%| 0.0%(| 0.0%| 0.0%]| 23.7%| 18.8% | 18.2%
e Score
% of
Total 0.8%| 0.0%| 0.0%| 0.0%| 0.0%| 7.4%| 9.9%]| 18.2%
Total Count 1 3 1 3 11 38 64 121
% within 100.0
Professio 0.8%| 25%| 0.8%| 2.5%| 9.1%| 31.4%| 52.9% %
n
% within
100.0| 100.0| 100.0| 100.0| 100.0| 100.0| 100.0| 100.0
Knowledg
% % % % % % % %
e Score




% of
Total

100.0

2.5%
%

0.8%| 25%( 9.1%]| 31.4% | 52.9%

‘ 0.8%
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K4 A

Crosstab
K4 A
Neutral,
Disagree &
Strongly agree Strongly
& Agree disagree Total

Profession  Pharmacy Student Count 59 0 59
% within Profession 100.0% 0.0%| 100.0%

% within K4 A 50.9% 0.0% 48.8%

% of Total 48.8% 0.0% 48.8%

Nursing Student ~ Count 35 5 40
% within Profession 87.5% 12.5%| 100.0%

% within K4 A 30.2% 100.0% 33.1%

% of Total 28.9% 4.1% 33.1%

Medical Student ~ Count 22 0 22
% within Profession 100.0% 0.0%| 100.0%

% within K4 A 19.0% 0.0% 18.2%

% of Total 18.2% 0.0% 18.2%

Total Count 116 5 121
% within Profession 95.9% 4.1%( 100.0%

% within K4 A 100.0% 100.0% | 100.0%

% of Total 95.9% 4.1% | 100.0%

The table above reflects that although 94.7% of all students strongly agree and agree that antibiotic

resistance is an important and serious public health issue facing the World; a lower percentage

(87.5%) of nursing students strongly agree and agree when compared to the other professions. This is

in line with the significant differences seen in the one-way ANOVA.
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K4B

Crosstab
K4 B
Neutral,
Disagree &
Strongly agree Strongly
& Agree disagree Total

Profession  Pharmacy Student Count 56 3 59
% within Profession 94.9% 5.1%| 100.0%

% within K4 B 53.3% 18.8% 48.8%

% of Total 46.3% 2.5% 48.8%

Nursing Student  Count 29 11 40
% within Profession 72.5% 27.5% | 100.0%

% within K4 B 27.6% 68.8% 33.1%

% of Total 24.0% 9.1% 33.1%

Medical Student ~ Count 20 2 22
% within Profession 90.9% 9.1%| 100.0%

% within K4 B 19.0% 12.5% 18.2%

% of Total 16.5% 1.7% 18.2%

Total Count 105 16 121
% within Profession 86.8% 13.2%| 100.0%

% within K4 B 100.0% 100.0%| 100.0%

% of Total 86.8% 13.2%| 100.0%

The table above reflects that although 85.6% of all students strongly agree and agree that antibiotic
resistance is an important and serious public health issue in our Country; a lower percentage (72.5%)
of nursing students strongly agree and agree when compared to the other professions. This is in line

with the significant differences seen in the one-way ANOVA.
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Al

Crosstab
Al
Neutral,
Disagree &
Strongly agree Strongly
& Agree disagree Total

Profession  Pharmacy Student Count 3 56 59
% within Profession 5.1% 94.9% | 100.0%

% within Al 23.1% 51.9% 48.8%

% of Total 2.5% 46.3% 48.8%

Nursing Student ~ Count 10 30 40
% within Profession 25.0% 75.0% | 100.0%

% within Al 76.9% 27.8% 33.1%

% of Total 8.3% 24.8% 33.1%

Medical Student ~ Count 0 22 22
% within Profession 0.0% 100.0% | 100.0%

% within Al 0.0% 20.4% 18.2%

% of Total 0.0% 18.2% 18.2%

Total Count 13 108 121
% within Profession 10.7% 89.3% | 100.0%

% within Al 100.0% 100.0%| 100.0%

% of Total 10.7% 89.3%| 100.0%

The table above reflects that although 10.6% of all students strongly agree & agree that one should

take an antibiotic when one has a cold to prevent serious illness; a higher percentage (25.0%) of

nursing students strongly agree and agree when compared to the other professions. This is in line with

the significant differences seen in the one-way ANOVA.

It is also noted that no (0%) medical students strongly agree & agree.
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A2

Crosstab
A2
Neutral,
Disagree &
Strongly agree Strongly
& Agree disagree Total

Profession  Pharmacy Student Count 4 55 59
% within Profession 6.8% 93.2% | 100.0%

% within A2 25.0% 52.4% 48.8%

% of Total 3.3% 45.5% 48.8%

Nursing Student ~ Count 10 30 40
% within Profession 25.0% 75.0% | 100.0%

% within A2 62.5% 28.6% 33.1%

% of Total 8.3% 24.8% 33.1%

Medical Student ~ Count 2 20 22
% within Profession 9.1% 90.9% | 100.0%

% within A2 12.5% 19.0% 18.2%

% of Total 1.7% 16.5% 18.2%

Total Count 16 105 121
% within Profession 13.2% 86.8% | 100.0%

% within A2 100.0% 100.0%| 100.0%

% of Total 13.2% 86.8% | 100.0%

The table above reflects that although 15.2% of all students strongly agree & agree that antibiotics

assist in getting better when one has a fever; a higher percentage (25.0%) of nursing students strongly

agree and agree when compared to the other professions. This is in line with the significant

differences seen in the one-way ANOVA.
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P1B

Crosstab
P1B
Sometimes,
Always & Seldom &
Usually Never Total

Profession  Pharmacy Student Count 1 58 59
% within Profession 1.7% 98.3% | 100.0%

% within P1 B 12.5% 51.3% 48.8%

% of Total 0.8% 47.9% 48.8%

Nursing Student  Count 7 33 40
% within Profession 17.5% 82.5% | 100.0%

% within P1 B 87.5% 29.2% 33.1%

% of Total 5.8% 27.3% 33.1%

Medical Student ~ Count 0 22 22
% within Profession 0.0% 100.0%| 100.0%

% within P1 B 0.0% 19.5% 18.2%

% of Total 0.0% 18.2% 18.2%

Total Count 8 113 121
% within Profession 6.6% 93.4% | 100.0%

% within P1 B 100.0% 100.0%| 100.0%

% of Total 6.6% 93.4%| 100.0%

The table above reflects that although 6.1% of all students Always & Usually save their antibiotics for

the next time they get sick, when they feel better after the first 2-3 treatments of a prescribed

antibiotic course; a higher percentage (17.5%) of nursing students strongly agree and agree when

compared to the other professions. This is in line with the significant differences seen in the one-way

ANOVA.
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P4

Crosstab
P4
Sometimes,
Always & Seldom &
Usually Never Total

Profession  Pharmacy Student Count 2 57 59
% within Profession 3.4% 96.6% | 100.0%

% within P4 16.7% 52.3% 48.8%

% of Total 1.7% 47.1% 48.8%

Nursing Student  Count 5 35 40
% within Profession 12.5% 87.5% | 100.0%

% within P4 41.7% 32.1% 33.1%

% of Total 4.1% 28.9% 33.1%

Medical Student ~ Count 5 17 22
% within Profession 22.7% 77.3%| 100.0%

% within P4 41.7% 15.6% 18.2%

% of Total 4.1% 14.0% 18.2%

Total Count 12 109 121
% within Profession 9.9% 90.1%| 100.0%

% within P4 100.0% 100.0%| 100.0%

% of Total 9.9% 90.1%| 100.0%

The table above reflects that although 9.8% of all students Always & Usually prefer to take an

antibiotic when they have a cough and sore throat; a higher percentage (22.7%) of medical students

strongly agree and agree when compared to the other professions. This is in line with the significant

differences seen in the one-way ANOVA.
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