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ANTIMICROBIAL RESISTANCE AWARENESS AND KNOWLEDGE AMONG STUDENTS OF THE UNIVERSITY OF NIGERIA, ENUGU STATE, NIGERIA

ABSTRACT
Background 
Antimicrobial resistance (AMR) remains one of the biggest problems facing healthcare worldwide. Although its dastardly implications are undeniable, the menace persists. Hence, there is an urgent need to encourage potential stewards of AMR among healthcare professionals and youths alike. This study aimed to critically assess the knowledge of antibiotic usage and resistance among the students of the University of Nigeria on two campuses (Nsukka and Enugu). 
Methods
A cross-sectional study was conducted among 480 undergraduate students of the University of Nigeria from the Nsukka (242) and Enugu (238) campuses between October 2023 and November 2023 using a semi-structured, self-administered online questionnaire and data were analyzed using Panda python library version 2.1.1. Analytical decisions were considered significant at P < 0.05.
Results
Respondents were mostly females (51.2%), with majority of the respondents aged between 21-25 years (62.9%)  and 50.4% of them stayed on Nsukka campus. 366 students (76.25%) claimed to be familiar with the term AMR. While 114 students (23.75%) indicated that they were not familiar with the term AMR. 345 respondents were studying health-related courses while 135 were studying non-health-related courses. 134 (38.8%) respondents from health-related departments had a fair understanding of AMR. 211 (61.2%) from health-related departments demonstrated a strong understanding of AMR. On the other hand, 118 (87.4%) respondents from non-health-related departments possessed a fair understanding of AMR. While only 17 (12.6%) from non-health-related departments demonstrated a strong understanding of AMR.. 366 (76.25%) respondents desired more education on antimicrobial use and resistance.
Conclusion
Overall, there was laudable awareness about AMR among students in the University of Nigeria Nsukka and University of Nigeria Enugu campuses, however, evidence of misuse of antibiotics was still found among respondents. Therefore, we recommend that more holistic public enlightenment programs are carried out to dissuade self-medication and improve AMR sstewardship
Contributions to the Literature 
· There is limited data regarding proper antimicrobial use and AMR knowledge among the African youth demographic contrary to the objectives of the Global Action Plan on AMR (2015). Notably, Nigeria was one of 100 countries that developed a NAP by late 2018.
· Comparisons were made between the prevalent antimicrobial use attitudes, AMR knowledge and awareness of students in health related disciplines and those in non-health related disciplines.
· Gaps in the evenness of AMR education within the education sector have been probed making way for more efficient strategies to be developed to combat poor attitudes to AMU and AMR prevention.
Keywords: Antimicrobial resistance, Undergraduates of the University of Nigeria, Knowledge, health disciplines, non-health disciplines, Nigeria.

1. INTRODUCTION 
Antimicrobials are drug agents developed to destroy or inhibit the growth of microorganisms [1]. These agents are classified on the basis of their activity against microbes such as viruses, bacteria, fungi and parasites [2]. Antimicrobial chemotherapy-the use of antimicrobial agents to cure illnesses in humans and animals caused by microbes, has been described as a major achievement in the field of medicine [3]. Before the turn of the 20th century, average life expectancy was below 49 years and infectious diseases such as smallpox, cholera, typhoid, plaque, syphilis and tuberculosis ravaged beyond control. However, following the discovery of antibiotics, global life expectancy steadily rose to about 73 years in 2019 and emphasis has largely shifted from bacterial infections to non-communicable diseases such as cancer, diabetes and cardiovascular disorders [4-6]. The clinical use of these drugs has empowered health practitioners to safely treat infections of different kinds and even of the most mundane causes, saving countless lives in the process. 
Antimicrobial resistance and antibiotics resistance in particular, predates the famous introduction of penicillin which ushered in the age of antibiotics [7]. Notwithstanding, in 1945, several years after his discovery of penicillin, Alexander Fleming sagely prophesied the effects of resistance of harmful bacteria and other microbes to the effects of antimicrobials. He stated that this resistance would be due to widespread availability and misuse of these drugs [8]. By 1942, a bacterial penicillin resistance outbreak had broken out in hospitals in the United Kingdom and had necessitated the development of penicillinase-resistant penicillin derivatives for chemotherapy [9]. In the years that followed AMR emerged to be one of the most pressing concerns regarding global public health. In a 2019 report by the World Health Organization (WHO), it was claimed that AMR was responsible for the death of 700,000 people and projected that by 2050 up to 20 million people would be affected along with costs of almost $3 trillion [10-11]. 

2. LITERATURE REVIEW 
Sources have claimed that there is a greater threat of antimicrobial resistance in developing countries especially with issues of negligence in the behaviour of healthcare professionals and patients—towards the use of overly available antimicrobials [12]. Some of the factors include: unenforced drug regulations, poor awareness of the public about the dangers of antimicrobials misuse and AMR, limited diagnostic laboratories, poor adherence to antimicrobial stewardship, as well as unrestricted non-human use of antimicrobials such as in animal production [13]. 
2.1 Local Reports on AMR
According to the Federal Ministries of Agriculture, Environment, and Health [14], antimicrobial misuse and AMR is driven by patients, farmers, and the general population who procure antimicrobials for apparent or diagnosed infections from unsanctioned sources even when they have not prescribed. Awareness of AMR is low among Nigerians in general, and even among health professionals [14][15]. 
Several studies have been conducted to assess the awareness and knowledge of AMR among the public in Nigeria and sub-Saharan Africa at large. A community-based cross-sectional study conducted among 407 adults in Dessie City, Ethiopia showed that sixty-four (15.7%) respondents were totally unaware of AMR while sixty (14.7%) of respondents were unaware of any risk factors for antimicrobial resistance. Approximately 63 (15.5 %) of the respondents did not know the consequences of antimicrobial resistance and more than 40% of the respondents did not have good awareness and knowledge of AMR [16]. Another cross-sectional study conducted among pre-final and final year medical students of the College of Medicine at Ebonyi State University, Nigeria determined that (98.4%) of the respondents knew antimicrobial resistance was an important global public health issue and 87.0% wanted more education on antimicrobial use and resistance. In addition, although knowledge of antimicrobial resistance revealed that 64.7% of respondents had good knowledge and awareness of AMR, only 56.0% of respondents reported good practice of antimicrobial use (Okedo-Alex et al., 2019). In Chukwu et al., there was an overall poor understanding of antimicrobial resistance and/or proper use of antibiotics among the wider Nigerian public [15].
2 .2 Policy Responses
The rapid development of initiatives and growing awareness building of AMR by multilateral organizations globally underline the fact that that tackling AMR requires the active involvement of governments and stakeholders in a multidisciplinary context. Minimizing the effect of antimicrobial resistance (AMR) requires adequate policy response and enforcement, both of which rely on good governance and coordination. Furthermore, Monitoring the antimicrobial resistance burden and global antimicrobial resistance response is one of four strategic priorities on antimicrobial resistance established by WHO [18].
The Nigerian response to AMR led by the Nigerian Center for Disease Control (NCDC) began in 2017 through a situational analysis that investigated common antimicrobial-resistant pathogens recovered from hospitals, animal sources, and agricultural and environmental sources [19]. Following this, Nigeria formed a National action plan on AMR, effectively making the issue a priority in the national public health agenda [20]. The NCDC has also conducted systematic reviews to assess the prescription patterns of antimicrobials in hospitals across the country. These efforts informed the development of the National Action Plan (NAP), which was designed with a 5-year focus in mind (2017–2022). Overall, Nigerian NAP seeks to address five key pillars in consonance with the WHO Global Action Plan on AMR. The pillars include increasing awareness and knowledge of AMR among health workers and the general public, building a One Health surveillance system, intensifying infection prevention and control and biosecurity, promoting rational use of antimicrobials and access to quality medications, and research into alternatives to antimicrobials, new diagnostics, and therapeutics.
Experts have posited that facilitating One Health interventions in Nigeria can significantly catalyze processes that will slow the spread of AMR in the country [21]. Thus, there is a growing need to structure reliable leadership capacity and coordination around solving the challenge of AMR, not just at Federal level but also across local communities, primary healthcare settings, research, and academic institutions. Such efforts should involve students and youth who will function as change makers, paving the way to finding tenable solutions to AMR and spreading awareness to stem the scourge. Civil society groups and community members must demand greater action and strategic commitment to AMR from political and policy leaders in various sectors. As a problem that poses an extinction level threat to life, the call to actions on AMR should tackled starting with grassroots evidence of the AMR burden and its potential impact. At this point, and at the end of the first phase of the National Action Plan, it is important to reassess the AMR burden among the Nigerian public especially among the youths, to determine how well employed strategies have worked and what needs to be done going forward.

3. AIM OF RESEARCH
Thus, this study aimed to investigate and assess the knowledge and awareness of antimicrobial resistance at the University of Nigeria, Nsukka, and Enugu Campus, and to recommend responses to improve the awareness of antimicrobial resistance in the interest of tackling the problem of AMR. 

4. METHODOLOGY 
4.1 Study Area and Design 
This research was a cross-sectional study performed at the University of Nigeria on its Nsukka and Enugu campuses, both in Enugu State, Southeast Nigeria. The University is one of the top colleges in Nigeria and comprises of over 36,000 students on its four main campuses with the Nsukka and Enugu sites being the biggest campuses respectively [22] [23]. The research was conducted for undergraduate students of the tertiary institution and cut across all the 17 faculties and 102 departments on both campuses (UNN). Respondents with different degrees of exposure to health-related studies were taken from varying disciplines including Medicine, Arts, Management, Technology and Education. A questionnaire created with the aid of previous research was designed through the Google Forms platform [15][16]. 
4.2 Study population and time period
Survey data was collected via an online questionnaire from 480 respondents in the Nsukka (242) and Enugu (238) campuses of the University of Nigeria. The study was conducted over a period of one month (5/10/2023-5/11/2023).
4.3 Data collection
The questions consisted of three sections: the first for sociodemographic information comprising of questions about respondents’ age, course of study, study level, and gender, the second for questions about knowledge of antibiotics and antibiotics use. The last section comprised of questions testing knowledge of antimicrobial resistance and then respondents were queried on whether they would like to get more education on antimicrobial use and resistance.
Sample size
Sample size was calculated using Yamane's formula (1967):

n = N/(1+N(e)^2).

The variables in this formula are:
n = the sample size
N = the population of the study
e = the margin error in the calculation
Using a margin of error set at 0.05 for a 95% confidence interval and a total population of 36,000. We determined that n=395.1
Statistical analysis
The data was analyzed using panda python library version 2.1.1.

5. RESULTS AND DISCUSSION 
[image: ] Familiarity with AMR:
[image: ] Yes: 366 students (76.25%) indicated that they are familiar with the term antimicrobial resistance.
[image: ] No: 114 students (23.75%) indicated that they are not familiar with the term antimicrobial resistance.

High Awareness: A significant majority (76.25%) of the students indicated that they are familiar with the term antimicrobial resistance. This suggests that there is a considerable level of awareness or education regarding AMR among the student population at the University of Nigeria.
Need for Education: Despite the majority being familiar with AMR, the fact that 23.75% of respondents are not familiar indicates that there is still a portion of the student population that may benefit from further education or awareness campaigns on the topic.

	Table 1: AMR Knowledge Likert Score Analysis
	

	
	AMR KNOWLEDGE LIKERT SCORE (%)

	count
	480

	mean
	73.8848

	Std
	11.4621

	min
	40

	25%
	66.7

	50%
	73.3

	75%
	82.2

	max
	100



1. Descriptive Statistics:
[image: ] Count: All 480 respondents provided scores.
[image: ] Mean Score: The average AMR Knowledge Likert score among the respondents is approximately 73.88%. This indicates a relatively high level of knowledge or understanding regarding AMR based on the questions provided.
[image: ] Standard Deviation (Std): With a standard deviation of approximately 11.46, the scores are somewhat dispersed around the mean,
suggesting varying levels of knowledge among the respondents.
[image: ] Minimum Score: The lowest score observed is 40%, indicating that even among those surveyed, some gaps in understanding exist.
[image: ] Maximum Score: The highest score observed is 100%, implying that a segment of respondents has a comprehensive understanding based on the questions posed.
[image: ] Quartiles: 25% of respondents scored 66.7% or lower. [image: ] 50% of respondents scored 73.3% or lower. [image: ] 75% of respondents scored 82.2% or lower.
2. Overall Knowledge Level: The mean score of 73.88% suggests that, on average, the students at the University of Nigeria have a good
understanding of the concepts surrounding antimicrobial resistance. This is a positive indication of the effectiveness of educational initiatives or awareness programs related to AMR.
3. Variability in Knowledge: The standard deviation of approximately 11.46 indicates variability in the knowledge levels among respondents. While some students have a high level of understanding, others may have gaps or misconceptions that need to be addressed.
4. Identifying Gaps: The presence of a minimum score of 40% highlights areas where students may have misconceptions or lack adequate knowledge. It would be beneficial to identify specific questions or topics where the scores are lower to develop targeted educational interventions.
Table 2: Breakdown of Respondents by Department 
	
	

	
	Department
	Total Respondents

	
	Medicine and Surgery
	87

	
	Pharmacy
	67

	
	Medical Laboratory Sciences
	59

	
	Veterinary Medicine
	45

	
	Law
	37

	
	Microbiology
	18

	
	Nursing
	14

	
	Medical Rehabilitation
	12

	
	Computer Science
	11

	
	Nutrition and Dietetics
	9

	
	Accounting
	9

	
	Dentistry
	8

	
	Civil Engineering
	6

	
	Economics
	6



9

26

	
	

	Biochemistry
	6

	Political Science
	5

	Human Anatomy
	5

	Mechanical Engineering
	5

	English and Literary Studies
	4

	Medical Radiography
	4

	Education
	4

	Electronic and Computer Engineering
	4

	Mass Communication
	3

	Architecture
	3

	Human Physiology
	3

	Zoology and Environmental Biology
	3

	Food Science and Technology
	3

	Pure and Industrial Chemistry
	3

	Foreign Language and Literary Studies
	3

	Crop Science
	3

	Banking and Finance
	2

	Combined Social Sciences
	2

	Animal Science
	2

	Agricultural Extension
	2

	Soil Science
	2

	Surveying and Geoinformatics
	2

	Public Administration and Local Government
	2

	Aquaculture and Marine Science
	1

	Statistics
	1

	Business Administration
	1

	Philosophy
	1

	Social Work
	1

	History and International Studies
	1

	Science Laboratory Technology
	1

	Linguistics
	1

	Electrical Engineering
	1

	Environmental Science
	1

	Physics and Astronomy
	1

	Religion and Cultural Studies
	1

	Medical Biochemistry and Molecular Biology
	1

	Metallurgical and Materials Engineering
	1

	Human Kinetics and Health Education
	1

	Botany
	1

	Theatre and Film Studies
	1



Given the varying levels of representation across departments, targeted educational interventions can be developed based on the specific needs and perspectives of students from different disciplines. For instance, students from health-related departments might benefit from specialized training on antibiotic stewardship, whereas those from non-health disciplines might require broader awareness about the global implications of AMR.

Table 3: Analysis of AMR Knowledge Grades:

	DEPARTMENT
	FAIR
	GOOD

	Accounting
	8
	1

	Agricultural Extension
	1
	1

	Animal Science
	2
	0

	Aquaculture and Marine Science
	0
	1

	Architecture
	3
	0

	Banking and Finance
	2
	0

	Biochemistry
	2
	4

	Botany
	1
	0

	Business Administration
	1
	0

	Civil Engineering
	6
	0



	DEPARTMENT
	FAIR
	GOOD

	Combined Social Sciences
	2
	0

	Computer Science
	11
	0

	Crop Science
	2
	1

	Dentistry
	3
	5

	Economics
	5
	1

	Education
	4
	0

	Electrical Engineering
	1
	0

	Electronic and Computer Engineering
	4
	0

	English and Literary Studies
	3
	1

	Environmental Science
	1
	0

	Food Science and Technology
	2
	1

	Foreign Language and Literary Studies
	3
	0

	History and International Studies
	1
	0

	Human Anatomy
	4
	1

	Human Kinetics and Health Education
	0
	1

	Human Physiology
	2
	1

	Law
	30
	7

	Linguistics
	1
	0

	Mass Communication
	3
	0

	Mechanical Engineering
	4
	1

	Medical Biochemistry and Molecular Biology
	0
	1

	Medical Laboratory Sciences
	23
	36

	Medical Radiography
	2
	2

	Medical Rehabilitation
	10
	2

	Medicine and Surgery
	32
	55

	Metallurgical and Materials Engineering
	1
	0

	Microbiology
	10
	8

	Nursing
	5
	9

	Nutrition and Dietetics
	6
	3

	Pharmacy
	19
	48

	Philosophy
	1
	0

	Physics and Astronomy
	1
	0

	Political Science
	5
	0

	Public Administration and Local Government
	2
	0

	Pure and Industrial Chemistry
	2
	1

	Religion and Cultural Studies
	1
	0

	Science Laboratory Technology
	1
	0

	Social Work
	1
	0

	Soil Science
	1
	1

	Statistics
	1
	0

	Surveying and Geoinformatics
	1
	1

	Theatre and Film Studies
	1
	0

	Veterinary Medicine
	12
	33

	Zoology and Environmental Biology
	2
	1



Based on the distribution of AMR knowledge grades across various departments, we can identify patterns and insights regarding the level of understanding of antimicrobial resistance among students from different academic disciplines.
1. Good Knowledge (Likert Score ≥ 75):
[image: ] Medicine and Surgery (55 respondents), Pharmacy (48 respondents), and Medical Laboratory Sciences (36 respondents) have the
highest number of students with a good understanding of AMR. This aligns with the direct relevance of these departments to healthcare and medical sciences.
[image: ] Other departments like Dentistry (5 respondents), Veterinary Medicine (33 respondents), and Law (7 respondents) also have notable representation in the "Good" category, indicating a strong understanding of AMR within these disciplines.
2. Fair Knowledge (Likert Score between 25 and 74):
Several departments, including Law (30 respondents), Medical Laboratory Sciences (23 respondents), and Medicine and Surgery (32 respondents), have a significant number of students with fair knowledge of AMR. This suggests that while these students have a foundational understanding, there may be areas where further education or awareness is needed. Departments like Pharmacy (19 respondents), Microbiology (10 respondents), and Medical Rehabilitation (10 respondents) also have representation in the fair category, indicating varying levels of understanding across health-related disciplines.
3. Poor Knowledge (Likert Score < 25):
[image: ] Some departments, including Computer Science (11 respondents), Accounting (8 respondents), and Economics (5 respondents), have a higher number of students with poor knowledge of AMR. This highlights potential areas where targeted educational interventions or
awareness campaigns might be beneficial.
[image: ] Other departments, such as Architecture, Civil Engineering, and Business Administration, also have students with limited knowledge of AMR, emphasizing the need for broader awareness across various academic disciplines.

Health-related Disciplines: The strong representation of departments like Medicine, Pharmacy, and Medical Laboratory Sciences in the "Good" category underscores the importance of specialized education and training in fostering a comprehensive understanding of AMR among future healthcare professionals.
Interdisciplinary Variability: The variability in knowledge levels across departments highlights the need for tailored educational strategies that
address the unique challenges and perspectives within each discipline. Collaborative efforts, seminars, or workshops involving multiple departments can promote a holistic understanding of AMR across the university.
Targeted Interventions: Departments with a higher number of students in the "Fair" or "Poor" categories may benefit from targeted interventions, such as specialized courses, workshops, or awareness campaigns tailored to address the specific knowledge gaps or misconceptions related to AMR.
Policy and Curriculum Enhancement: Insights from the distribution can inform curriculum enhancements, policy development, and
interdisciplinary collaborations aimed at fostering a comprehensive understanding of AMR. Engaging faculty, students, and stakeholders from various departments can promote a unified approach to addressing AMR challenges effectively.

Table 4: Analysis of AMR Knowledge by Department Category:
`			 DEPARTMENT CATEGORY FAIR GOOD
                                             HEALTH			             134	 211
1. Health Departments:NON-HEALTH				118	17

[image: ] Fair Knowledge: There are 134 respondents from health-related departments with a fair understanding of AMR. This suggests that while students in these disciplines have a foundational understanding, there may be areas that require further education or awareness.
[image: ] Good Knowledge: A significant number of respondents (211) from health-related departments demonstrate a strong understanding of AMR. This is expected given the direct relevance of these disciplines to healthcare and medical sciences, emphasizing the effectiveness of specialized education and training in fostering comprehensive knowledge of AMR among future healthcare professionals.

2. Non-Health Departments:
[image: ] Fair Knowledge: The data indicates that 118 respondents from non-health-related departments possess a fair understanding of AMR. This suggests that while AMR is a global health issue, students from non-health disciplines in the University of Nigeria also have some foundational knowledge or awareness of the topic.
[image: ] Good Knowledge: A smaller number of respondents (17) from non-health-related departments demonstrate a strong understanding of AMR. This highlights areas where targeted educational interventions or awareness campaigns might be beneficial to enhance knowledge and awareness of AMR among students from non-health disciplines.
Health vs. Non-Health Disciplines: The data illustrates a significant difference in AMR knowledge between health and non-health-related disciplines. Students in health-related departments exhibit a higher level of understanding, likely due to the direct relevance of AMR to their academic and professional fields. However, there is still a notable representation of students from non-health disciplines with fair knowledge, emphasizing the importance of promoting awareness of AMR across various academic disciplines.
Cross-Disciplinary Collaboration: Given the varying levels of AMR knowledge across health and non-health-related departments, fostering cross- disciplinary collaboration can facilitate knowledge exchange, shared learning, and innovative approaches to addressing AMR from multiple perspectives. Engaging students and faculty from diverse backgrounds in interdisciplinary initiatives can promote a holistic understanding of AMR
and foster collaborative efforts to mitigate its impact.

Table 5: Analysis of AMR Knowledge by Age Group:

	AGE
	FAIR
	GOOD

	15-20yrs
	76
	45

	21-25yrs
	147
	155

	26-30yrs
	25
	27

	31-35yrs
	1
	1

	Older than 35yrs
	   3
	0

	
	
	


1. 15-20 years:
[image: ] Fair Knowledge: Among respondents aged 15-20 years, 76 individuals possess a fair understanding of AMR.
[image: ] Good Knowledge: A total of 45 respondents in this age group demonstrate a strong understanding of AMR.
2. 21-25 years:
Fair Knowledge: The largest number of respondents falls within the 21-25 age bracket, with 147 individuals demonstrating a fair understanding of AMR.

[image: ] Good Knowledge: Interestingly, a significant number of respondents (155) aged 21-25 years exhibit a strong understanding of AMR, indicating a well-informed segment within this age group.
3. 26-30 years:
[image: ] Fair Knowledge: In the 26-30 age range, 25 respondents possess a fair understanding of AMR.
[image: ] Good Knowledge: A comparable number of respondents (27) in this age group demonstrate a strong understanding of AMR, suggesting consistent awareness among individuals in their late twenties and early thirties.
4. 31-35 years:
[image: ] Fair & Good Knowledge: The data indicates minimal representation in the 31-35 age bracket, with only one respondent each demonstrating fair and good knowledge of AMR, respectively.
5. Older than 35 years:
[image: ] Fair Knowledge: Three respondents older than 35 years possess a fair understanding of AMR.
[image: ] Good Knowledge: No respondents in this age group demonstrate a strong understanding of AMR based on the provided data.
Youth Awareness (15-25 years): The data suggests a notable level of awareness and understanding of AMR among younger respondents, particularly those aged 21-25 years. This could be attributed to increased access to information, educational initiatives targeting younger demographics, or awareness campaigns focusing on AMR in recent years.
Age and Knowledge Variation: The data illustrates varying levels of AMR knowledge across different age groups, with the 21-25 age bracket
demonstrating the highest level of understanding. This highlights the importance of targeted educational interventions, awareness campaigns, and initiatives tailored to address the unique needs and preferences of specific age demographics.
Based on the distribution of AMR knowledge grades categorized by gender, let's analyze and discuss the findings:





Table 6: Analysis of AMR Knowledge by Gender
                                                        GENDER FAIR GOOD
.                                            .          FEMALE	123	122MALE	            129     	106

1. Female Respondents
[image: ] Fair Knowledge: Among female respondents, 123 individuals possess a fair understanding of AMR.
[image: ] Good Knowledge: A slightly higher number of female respondents (122) demonstrate a strong understanding of AMR, indicating a relatively balanced level of awareness and understanding within this gender group.
1. Male Respondents:
[image: ] Fair Knowledge: For male respondents, 129 individuals exhibit a fair understanding of AMR, slightly higher than their female counterparts.
[image: ] Good Knowledge: However, the number of male respondents demonstrating a strong understanding of AMR is 106, which is slightly lower than the female group.
Gender Parity in Knowledge: The data suggests a relatively balanced level of AMR knowledge between male and female respondents, with both groups demonstrating comparable levels of fair and good understanding. This indicates that gender may not be a significant determinant in the awareness and understanding of AMR based on the surveyed population.

Table 7: Analysis of AMR Knowledge by Presence of a Health Worker in the Family:
IS ANY OF YOUR FAMILY MEMBERS A HEALTH WORKER? FAIR GOOD
             NO					             	140	114
1. No Health Worker in the Family:YES						112	114


[image: ] Fair Knowledge: Among respondents without a family member working in the health sector, 140 individuals possess a fair understanding of AMR.
[image: ] Good Knowledge: A comparable number of respondents (114) without a family health worker demonstrate a strong understanding of AMR, indicating a relatively balanced level of awareness within this group.
2. Presence of a Health Worker in the Family:
[image: ] Fair Knowledge: For respondents with a family member employed as a health worker, 112 individuals exhibit a fair understanding of AMR, which is slightly lower than those without a family health worker.
[image: ] Good Knowledge: Interestingly, the number of respondents with a family health worker demonstrating a strong understanding of AMR is 114, which is equal to those without a family health worker.
Family Influence and Awareness: The data suggests that the presence of a health worker in the family does not significantly influence AMR knowledge among respondents. Both groups (with and without a family health worker) demonstrate comparable levels of fair and good
understanding of AMR, indicating that other factors, such as education, awareness campaigns, and personal experiences, may play a more significant role in shaping knowledge and perceptions related to AMR.

Statistical Relationships
Table 8: Department Category and AMR Knowledge Grade
DEPARTMENT CATEGORY FAIR GOODNON-HEALTH				 118	 17

    HEALTH				134	211
Results
Odds ratio: 0.0914932926339465
Phi coefficient: -0.43726878413252074
p-value: 2.5812847990628463e-21
The results indicate a statistically significant association between the "DEPARTMENT CATEGORY" and "AMR KNOWLEDGE" variables.
1. Odds Ratio:
[image: ] The odds ratio is approximately 0.0915.
[image: ] An odds ratio less than 1 (as in this case) indicates that there is a negative association or inverse relationship between the two variables.
[image: ] Specifically, an odds ratio of 0.0915 suggests that the odds of having a "FAIR" AMR knowledge grade are much lower among individuals in the "HEALTH" department compared to those in the "NON-HEALTH" department. In other words, individuals in the "HEALTH" department are less likely to have a "FAIR" AMR knowledge grade.


[image: ] This implies that the two variables, department category ("HEALTH" or "NON-HEALTH") and AMR knowledge grade ("FAIR" or "GOOD"), are inversely related, and being in the "HEALTH" department is associated with a lower likelihood of having a "FAIR" AMR knowledge grade.
2. Phi Coefficient:
[image: ] The Phi coefficient is approximately -0.4373.
[image: ] The Phi coefficient measures the strength of association or correlation between two binary variables, with values ranging from -1 to 1. [image: ] In this case, a negative Phi coefficient indicates a negative association between the two variables.
[image: ] The magnitude of the Phi coefficient suggests a moderate to strong negative association between the department category and AMR knowledge grade.
[image: ] This further supports the conclusion that being in the "HEALTH" department is associated with a lower likelihood of having a "FAIR" AMR
knowledge grade.
3. p-value: The p-value is approximately 2.581e-21 (or 0.000000000000000002581). A very small p-value like this (close to zero) suggests that the observed association between the "DEPARTMENT CATEGORY" and "AMR KNOWLEDGE" variables is highly unlikely to have occurred by random chance. In other words, there is strong evidence to reject the null hypothesis, which assumed no association between the variables.
In summary, the results suggest that there is a significant and moderately strong association between the department category and antimicrobial resistance knowledge grade. This means that the department category may be a good predictor or indicator of the knowledge related to
antimicrobial resistance, and the association is not due to random chance.

	Table 9: Gender and AMR Knowledge Grade
	

	
	GENDER
	FAIR
	GOOD

	
	FEMALE
	123
	122

	
	MALE
	129
	106

	Results
	
	
	



Odds ratio: 0.0914932926339465
Phi coefficient: -0.43726878413252074
p-value : 0.3487236347505711

1. Odds Ratio (OR): 0.0914932926339465
[image: ] An odds ratio of 0.0914932926339465 indicates that the odds of having a "good" AMR knowledge grade among females compared to males are significantly lower. It suggests that females are less likely to have a "good" AMR knowledge grade when compared to males.
2. Phi Coefficient: -0.43726878413252074
[image: ] A negative phi coefficient (-0.43726878413252074) suggests a moderate negative association between gender and AMR knowledge grade. It indicates that as one variable (e.g., gender) changes, the other variable (e.g., AMR knowledge grade) tends to change in the opposite
direction.
3. P-Value: 0.3487236347505711
[image: ] This evaluates the probability of observing the data under the assumption that there is no significant association between gender and AMR knowledge grade.
[image: ] With a p-value of 0.3487236347505711, it suggests that there is no strong evidence to reject the null hypothesis. The null hypothesis posits that there is no significant association between gender and AMR knowledge grade. Therefore, the data does not provide enough statistical evidence to conclude that there is a significant association between these two variables.
In summary, based on the results, there is a moderate negative association between gender and AMR knowledge grade, indicating that they are not independent. However, the p-value suggests that this association is not statistically significant, meaning that the observed relationship between gender and AMR knowledge grade could have occurred due to random chance.

	AGE
	FAIR
	GOOD

	15-20yrs
	76
	45

	21-25yrs
	147
	155

	26-30yrs
	25
	27

	31-35yrs
	1
	1

	Older than 35yrs
	3
	0


Table 10: Age and AMR Knowledge Grade





















Results
Cramer's V: 0.4326293275369502 
p-value: 2.5812847990628463e-21

1. Cramer's V: 0.4326293275369502
[image: ] The value of 0.4326 indicates a moderate to strong association between the variables "AMR KNOWLEDGE GRADE" and "AGE." This means that there is a notable relationship between the knowledge grade about antimicrobial resistance and the age groups.
[image: ] The closer Cramer's V is to 1, the stronger the association. In this case, a value of 0.4326 suggests that there is a substantial connection
between the variables.
2. p-value: 2.5812847990628463e-21
[image: ] The p-value is extremely small (close to zero), represented in scientific notation as 2.58e-21, which is way below the significance level of
0.05 (5%).
[image: ] This small p-value strongly indicates that the association between "AMR KNOWLEDGE GRADE" and "AGE" is highly statistically significant.
[image: ] In practical terms, it suggests that the observed association is not likely due to random chance; there is indeed a significant relationship between these variables.
In summary, the results indicate a strong and highly statistically significant association between knowledge grade about antimicrobial resistance and different age groups in the given contingency table. This suggests that age plays a significant role in determining knowledge grades related to antimicrobial resistance.

Table 11: Presence of Health Worker in Family and AMR Knowledge Grade
IS ANY OF YOUR FAMILY MEMBERS A HEALTH WORKER?     FAIR GOOD
                     NO						           140	 114YES			     112	      114



Results
Odds ratio: 1.25
Phi coefficient: 0.055580712643499446
p-value : 0.26009988351023555

1. Odds Ratio: 1.25
[image: ] An odds ratio of 1.25 suggests that individuals who answered "YES" to the question "Is any of your family members a health worker?" are
1.25 times more likely to have a "GOOD" knowledge grade about antimicrobial resistance compared to those who answered "NO." However, the odds ratio is only slightly higher than 1, indicating a relatively small increase in the odds.
2. Phi Coefficient: 0.055580712643499446
[image: ] A Phi coefficient close to 0 (as in this case) suggests a weak association or correlation between the variables "AMR KNOWLEDGE GRADE" and "IS ANY OF YOUR FAMILY MEMBERS A HEALTH WORKER?"
[image: ] In this context, a value of 0.0556 indicates a very weak association between family members being health workers and knowledge grade about antimicrobial resistance.
3. p-value: 0.26009988351023555
[image: ] In this case, the p-value is 0.2601, which is greater than the significance level of 0.05 (5%).
[image: ] A p-value of 0.2601 suggests that the association between knowledge grade and having family members as health workers is not statistically significant. In other words, it is likely that the observed association is due to random chance rather than a meaningful relationship.
In summary, the results indicate a weak and statistically non-significant association between having family members who are health workers and knowledge grade about antimicrobial resistance. The odds ratio, while slightly greater than 1, is not substantial, and the Phi coefficient is close to zero, indicating a lack of a meaningful connection.
6. CONCLUSION
This survey provides an update on the level of AMR awareness and correct antibiotic use amongst students in both Nsukka and Enugu campuses of the University of Nigeria. These findings show that although almost half of the population of students have a health worker in their family, and up to two-thirds of the population took medications recommended by a health professional in the past six months before the study was taken, almost half of the population still engaged in self-medication. Two-third of the population claimed to be familiar with the term AMR, but have not carried out an antimicrobial sensitivity test in the past. Only one-fifth of the selected population were uninterested in gaining further knowledge on AMR. There is an overall laudable awareness of antimicrobial resistance among students in the University of Nigeria Nsukka and University of Nigeria Enugu campuses, however, evidence of misuse of antibiotics was still found among respondents. This is mostly occasioned by the high rate of self-medication and negligence in undertaking proper testing to ensure effective, prudent antimicrobial chemotherapy. We therefore recommend that more holistic public enlightenment programs are carried out to dissuade self-medication. Additionally, public and private initiatives to tackle AMR can facilitate access of the average individual to tests such as antibiotic sensitivity tests to ensure the right antibiotics are recommended by health professionals to patients who are in need of these drugs. Further research should be conducted to determine the distribution ratio of qualified medical professionals to students, as well as the, means by which students gain access to drugs for self-medication which ordinarily should have been prescription only. Perhaps, this will help broaden understanding, and open up strategies to limit the misuse of antimicrobials by the teeming youths in the country.
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