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Abstract
Background: Antibiotic resistance is a major global health concern, driven largely by misuse and irrational prescription practices. University students represent a critical group whose health behaviors may significantly influence antimicrobial stewardship.
Objective: This study assessed the knowledge of antibiotic resistance and prescription practices among students of Michael Okpara University of Agriculture, Umudike, Nigeria.
Methods: A descriptive cross-sectional study was conducted using a structured, self-administered questionnaire distributed to 440 students, of which 409 were completed and analyzed. Data collected included socio-demographics, awareness of antibiotic resistance, and prescription practices. Statistical analyses were performed using chi-square tests with significance set at p < 0.05.
Results: Most respondents were between 16 and 25 years old (82.9%), predominantly female (59.7%), and mainly in their first year of study (63.6%). Overall, 64.3% of students reported awareness of antibiotic resistance. Knowledge increased with age and was highest among respondents above 40 years (100%), with a significant association between age and awareness (p=0.0499). Gender, level of study, and state of origin showed no significant association with knowledge (p>0.05). Importantly, students who obtained antibiotics through doctors’ prescriptions demonstrated significantly higher awareness of resistance compared to those who practiced self-medication (p<0.001). Ampicillin (22.5%), ciprofloxacin (21.0%), and amoxicillin (15.9%) were the most commonly used antibiotics, while some respondents reported inappropriate use of antimalarials as antibiotics.
Conclusion: Although general awareness of antibiotic resistance among students was fair, substantial knowledge gaps and widespread risky prescription practices persist, particularly among younger students and those relying on non-prescription sources. Strengthening antibiotic stewardship through targeted education, curriculum integration, and stricter enforcement of prescription-only policies is essential to curb misuse and improve awareness in this population.
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Introduction
Antibiotics are among the most significant medical discoveries of the 20th century, revolutionizing the treatment of infectious diseases and saving millions of lives worldwide. Their discovery dramatically reduced mortality and morbidity associated with bacterial infections, leading to longer life expectancy and improved quality of life. However, the benefits of antibiotics are increasingly threatened by their widespread misuse, overuse, and inappropriate prescription, which have contributed to the emergence of antibiotic resistance. This global phenomenon is now considered one of the most urgent public health challenges of the 21st century [1-2]. Antibiotic resistance occurs when bacteria adapt to survive exposure to antibiotics, rendering treatments less effective or even useless. According to the World Health Organization (WHO), antimicrobial resistance (AMR) threatens the effective prevention and treatment of infections, with projections indicating that by 2050, drug-resistant infections could cause up to 10 million deaths annually if unchecked. The global health and economic impact is immense, as resistant infections prolong hospital stays, increase healthcare costs, and raise mortality rates. Developing countries, where antibiotics are often accessed without adequate regulation, face a disproportionate burden of resistance [3-4].
In Nigeria, antibiotic resistance is compounded by weak health systems, poor regulatory enforcement, and widespread self-medication. Antibiotics are readily available over the counter in community pharmacies, patent medicine stores, and even local markets, with little restriction on their sale. This unregulated access has fueled inappropriate prescription practices and indiscriminate consumption, making Nigeria one of the countries most affected by antibiotic misuse. Several studies within the country have shown alarmingly high rates of antibiotic self-prescription among both the general population and students, highlighting the urgent need for intervention [5]. University students represent a unique population in the fight against antibiotic resistance. They are often young, educated, and socially active, with relatively high health-seeking autonomy. However, despite their education, many students engage in irrational drug use practices, including self-prescription of antibiotics for conditions such as the common cold, flu, and minor infections, which often do not require antibiotic treatment. Their attitudes and behaviors toward antibiotic use may have long-term implications, as they are future leaders and potential role models within their communities. Assessing their knowledge and practices can therefore provide insights into behavioral patterns that drive antibiotic misuse [6-7].
While students may have heard of antibiotic resistance, evidence suggests that misconceptions are common. Many believe resistance occurs when the body becomes resistant to antibiotics rather than the bacteria, reflecting a fundamental misunderstanding of the concept. Additionally, students frequently underestimate the dangers of incomplete treatment courses and often discontinue antibiotics once symptoms subside. These gaps in knowledge directly contribute to poor prescription practices and promote the spread of resistant pathogens, both within the university environment and the wider society [8-9]. Michael Okpara University of Agriculture, Umudike, is a major institution in South-East Nigeria with a diverse student population from various disciplines. Although antibiotic use is common among these students, there is limited data on their level of knowledge regarding antibiotic resistance and their prescription practices. Understanding these factors is essential to guide health education programs, inform antimicrobial stewardship policies, and promote behavioral change within this population. By focusing on students, the study also targets a group capable of influencing awareness within families and communities [10]. This study therefore aims to assess the knowledge of antibiotic resistance and prescription practices among students of Michael Okpara University of Agriculture, Umudike, Nigeria. Specifically, it seeks to determine the level of awareness of antibiotic resistance, evaluate patterns of self-prescription and drug use, and identify factors associated with knowledge gaps and poor practices. Findings from this study are expected to contribute to policy recommendations for antibiotic stewardship and public health campaigns targeted at young adults in tertiary institutions.
Methods
Study design
The research is a descriptive cross-sectional study carried out among students of Michael Okpara University of Agriculture, Umudike (MOUAU) in Abia State, Nigeria to assess their knowledge, practice, and misuse of antibiotics. The participants are made up of undergraduate students who attended the clinic for medical fitness tests. Questionnaires were randomly administered to them to ascertain their knowledge of antibiotic resistance and prescription practices.
Study population and sample size calculation
Male and female students from 100 to 500 levels participated in the study. Only undergraduate students of MOUAU as of the 2023/2024 academic session were included in this study. Also, only students who gave consent to the study were included. 
Sample size calculation
The sample size was calculated using the Taro and Yamane formula (1967) for sample size determination.
n = N/ 1 + Ne2
Where:
n = the desired sample size
N = the estimated population size of undergraduates of MOUAU (24,079) as obtained from the academic planning office (updated till 2023/2024 session).
e = margin of error at 5% = (0.05)
Therefore, n = 393.5
To adjust for a 10% rate of non-response and invalid response (i.e. 90% expected response rate = 0.9), n = n/expected response rate
394/0.9, n = 437.7
Study tool
Sampling techniques
Students attending the clinic for medical fitness tests were randomly selected for the survey. Through purposive method, representatives from all levels were administered the questionnaires, after an informed consent was obtained.
Instrument for data collection
The data collection instrument was a semi-structured questionnaire developed through a comprehensive literature review. To ensure validity, the questionnaire underwent expert evaluation and was pre-tested outside the study area to assess clarity, reliability, and question structure. This led to minor modifications based on feedback to enhance comprehension. The final questionnaire is made up of questions on socio-demographic characteristics of respondents, knowledge of antibiotic use and resistance, practices related to antibiotic use, perspectives on obtaining prescriptions, and common antibiotics used.
Data Analysis
Data obtained was analyzed using SPSS (version 26). Descriptive statistics, including frequencies and percentages, were used to summarize the data. A Chi-square test was carried out to determine the association between knowledge and practice of antibiotic use/resistance. A p-value < 0.05 was considered statistically significant.
Ethical Approval
The study strictly complied with the ethical principles of the Declaration of Helsinki and received ethical approval from the University Medical Centre of Michael Okpara University of Agriculture, Umudike, with the approval number: . Informed consent was obtained from all participants to ensure ethical compliance and voluntary involvement. In addition, to maintain anonymity, no personal identifiers were used.
RESULTS
Demographic characteristics
Out of the 440 questionnaires distributed, 409 were completed and analyzed. Most respondents (82.9%) were between 16 and 25 years old. More than half (59.7%) were females, while males made up 40.3%. Most respondents (63.6%) were in their first year (100 level), while those in 500 level formed the smallest proportion (4.2%) (Table 1).
Table 1: Demographic characteristics
	

	Category
	Frequency (N)
	Percentage (%)

	Gender
	Female
	244
	59.7

	
	Male
	165
	40.3

	
	
	
	

	Age
	16 – 25
	339
	82.9

	
	26 – 40
	61
	14.9

	
	>40
	9
	2.2

	
	
	
	

	Level of Study
	100
	260
	63.6%

	
	200
	44
	10.8%

	
	300
	31
	7.6%

	
	400
	57
	13.9%

	
	500
	17
	4.2%

	
	
	
	

	State of Origin
	Abia
	189
	46.2

	
	Akwa Ibom
	12
	2.9

	
	Anambra
	44
	10.8

	
	Benue
	1
	0.2

	
	Cross River
	2
	0.5

	
	Delta
	4
	1.0

	
	Ebonyi
	20
	4.9

	
	Edo
	1
	0.2

	
	Ekiti
	1
	0.2

	
	Enugu
	36
	8.8

	
	Imo
	83
	20.3

	
	Kogi
	2
	0.5

	
	Lagos
	1
	0.2

	
	Nasarawa
	1
	0.2

	
	Osun
	2
	0.5

	
	Rivers
	10
	2.4


 
State of Origin of Participants 

Figure 1: The students came from sixteen states in Nigeria, with majority (46.2%) from Abia, 20.3% from Imo, and 10.8% from Anambra.


Figure 2: Knowledge of Antibiotic Resistance by Respondents. Most of the students (64.3%) know about antibiotic resistance


Figure 3: Knowledge of Antibiotic Resistance by Respondents’ Gender.
Out of those who have knowledge of antibiotic resistance, 61.6% were female while 38.4% were males. Out of those who do not have knowledge of antibiotic resistance, 56.2% were females and 43.8% were males.
Table 2: Association between Gender of students and knowledge of antibiotic resistance
	Gender
	Knowledge (Yes)
	Knowledge (No)
	Total
	Chi-Square (χ²)
	P-value

	Female
	162 (61.60%)
	82 (56.20%)
	244
	
	

	Male
	101 (38.40%)
	64 (43.80%)
	165
	1.16
	0.282

	Total
	263 (64.3%)
	146 (35.7)
	409
	
	



Table 3: Level of Study and Knowledge of Antibiotic Resistance
	Knowledge
	100
	200
	300
	400
	500
	Total
	Chi-Square (χ²)
	P-value

	No
	86
	21
	13
	18
	8
	146
	
	

	Yes
	174
	23
	18
	39
	9
	263
	5.455
	0.244

	Total
	260
	44
	31
	57
	17
	409
	
	


No statistically significant ​ (p-value > 0.05) association between level of study and knowledge of antibiotic resistance among respondents. Knowledge of antibiotic resistance does not vary across study levels (p = 0.244).
Table 4: State of Origin and Knowledge of Antibiotic Resistance
	State
	Knowledge (Yes)
	Knowledge (No)
	Total
	Chi-Square (χ²)
	P-value

	Abia
	119
	70
	189
	
	

	Imo
	53
	30
	83
	
	

	Anambra
	28
	16
	44
	1.01
	0.96

	Enugu
	23
	13
	36
	
	

	Ebonyi
	14
	6
	20
	
	

	Others
	26
	11
	37
	
	

	Total
	263
	146
	409
	
	



Table 5: Prescription Practices
	Doctor
	Yes (Knowledge)
	No (Knowledge)
	Total
	Chi-Square (χ²)
	P-value

	Yes
	168 (63.88%)
	53 (36.30%)
	221
	
	

	No
	95 (36.12%)
	93 (63.70%)
	188
	28.746a
	<0.001*

	Total
	263 (64.30%)
	146 (35.70%)
	409
	
	


*Significant ​ (p-value < 0.05) association exists between prescription source and knowledge of antibiotics resistance. Those who use antibiotics prescribed by doctors have higher knowledge of antibiotic resistance.


Table 6: Association of Knowledge of Antibiotic Resistance with Age Group
	Age Group
	Total
	Yes
	No
	Chi-Square (χ²)
	P-value

	16-25
	339
	212 (62.54%)
	127 (37.46%)
	
	

	26-40
	61
	42 (68.85%)
	19 (31.15%)
	6.00
	0.0499*

	>40
	9
	9 (100%)
	0 (0%)
	
	

	Total
	409
	263 (64.3%)
	146 (35.7%)
	
	


*P-value = 0.0499 < 0.05: Reject H₀. There is a statistically significant association between age groups and knowledge of antibiotic resistance.
Knowledge Increases with Age: 16-25 years: 62.54% awareness, 26-40 years: 68.85% awareness, >40 years: 100% awareness. Awareness of antibiotic resistance is positively correlated with age. Younger Dominance in Sample: The 16-25 age group represents 82.9% of respondents (339/409) but has the lowest awareness rate (62.54%). Older Respondents Show Full Awareness: All respondents >40 years reported awareness of antibiotic resistance, though this group is small (2.2% of the sample). Overall Awareness: 64.3% of all respondents (263/409) reported awareness of antibiotic resistance. Younger populations (16-25) represent the largest demographic segment but have the lowest awareness, highlighting a critical need for targeted educational interventions. While older respondents (>40) show high awareness, their small sample size limits generalizability. These findings align with global trends where antibiotic resistance knowledge gaps are more pronounced in younger demographics.

Table 7: Perceived Causes of Antibiotic Resistance (Q2)
	Cause Category
	Count
	Percentage (%)

	Overuse/Misuse of ABX
	142
	34.7%

	Bacterial Adaptation
	62
	15.2%

	Non-prescription Use
	58
	14.2%

	Don’t Know
	55
	13.4%

	Underdosage
	23
	5.6%

	Other/Unclear
	69
	16.9%


Respondents ranked antibiotic overuse or misuse as the most common (34.7%) cause of resistance.

Table 8: Antibiotic Usage Patterns
	Antibiotic
	Count
	Percentage (%)

	Ampiclox/Ampicillin
	92
	22.5%

	Cipro/Ciprofloxacin
	86
	21.0%

	Amoxil/Amoxicillin
	65
	15.9%

	Penicillin
	21
	5.1%

	Others/Nil
	145
	35.5%


Ampicillin (22.5%) and Ciprofloxacin (21.0%) were commonly used by the respondents.

Table 9: Problem Solved by Antibiotic Type
	Antibiotic
	Solved (Yes)
	% Solved

	Ampiclox
	62/70
	88.6%

	Ciprofloxacin
	57/66
	86.4%

	Amoxicillin
	41/46
	89.1%

	Penicillin
	17/20
	85.0%

	Antimalarials
	12/19
	63.2%


Antimalarials show significantly lower resolution rates, likely because they are not antibiotics and misused for bacterial infections. More than 80% of the respondents who took each of the above antibiotics reported successful resolution rates.
Discussion
This study assessed the knowledge of antibiotic resistance and prescription practices among students of Michael Okpara University of Agriculture, Umudike, Nigeria. Out of the 440 questionnaires distributed, 409 were completed and analyzed, representing a high response rate. The demographic profile revealed that most respondents were between 16 and 25 years of age, with more females (59.7%) than males (40.3%). The predominance of first-year students (63.6%) reflects the large intake of new students in the institution, while the smallest group was from the final year (4.2%). These demographic patterns are consistent with the age and enrollment distribution expected in a typical Nigerian university, where young adults constitute the bulk of the student population [11]. Age distribution played a significant role in knowledge of antibiotic resistance. While overall awareness was 64.3%, knowledge increased with age: 62.5% in the 16–25 age group, 68.9% in those aged 26–40, and 100% in those over 40 years. The finding of full awareness among the oldest group, although limited by small sample size (n=9), suggests that maturity, life experience, and possibly greater exposure to healthcare services enhance understanding of antibiotic resistance. Conversely, the younger cohort, who represented the majority of respondents, displayed lower awareness. This is concerning, as younger populations are often the most frequent users of social media and informal health information channels, which may expose them to misinformation. These findings align with global reports that highlight knowledge gaps in younger demographics and underscore the need for targeted educational interventions for university students [12].
Gender distribution showed that although more females (61.6%) than males (38.4%) reported knowledge of antibiotic resistance, statistical analysis revealed no significant association between gender and awareness (p=0.282). This suggests that antibiotic knowledge is relatively evenly distributed between male and female students in this setting. Similar findings have been reported in studies conducted in other Nigerian universities, where gender did not significantly predict awareness or prescription practices. The absence of gender-related differences implies that interventions to promote responsible antibiotic use should be inclusive and not gender-specific [13-14].
Interestingly, no significant association was found between level of study and knowledge of antibiotic resistance (p=0.244). This indicates that being in higher academic levels did not necessarily translate to better understanding of antibiotic resistance. The majority of respondents were in their first year, yet knowledge levels were not significantly different from those in higher years. This may be due to the fact that most students in agriculture-based universities do not receive structured education on antibiotic resistance unless enrolled in health-related disciplines. Similar patterns have been observed in non-medical students in other studies, reinforcing the need for cross-disciplinary inclusion of antimicrobial stewardship education in university curricula [15-16]. The state of origin of respondents also did not significantly influence knowledge (p=0.96), suggesting that awareness of antibiotic resistance is relatively consistent across regional backgrounds. However, the majority of respondents were from Abia (46.2%), Imo (20.3%), and Anambra (10.8%), reflecting the geographical proximity of these states to the university. The lack of state-based differences may be attributed to shared cultural and socioeconomic factors, as well as common access to health facilities and pharmacies in the region.
Prescription practices, however, showed strong associations with knowledge of antibiotic resistance. Students who reported obtaining antibiotics through doctors’ prescriptions had significantly higher knowledge compared to those who did not (p<0.001). This indicates that formal healthcare encounters play an important role in shaping awareness and responsible use of antibiotics. Conversely, students who engaged in self-medication or obtained antibiotics from informal sources such as pharmacies or peers demonstrated poorer knowledge. This finding supports existing literature that links self-medication and poor antibiotic stewardship with limited understanding of resistance mechanisms. It also highlights the critical role of healthcare professionals in reinforcing awareness and guiding appropriate antibiotic use [17]. Knowledge of the causes of antibiotic resistance varied, with overuse or misuse identified as the most common perceived factor (34.7%), followed by bacterial adaptation (15.2%) and non-prescription use (14.2%). However, a considerable proportion of respondents (13.4%) admitted they did not know the causes, while others cited under-dosage (5.6%) or gave unclear responses (16.9%). These findings reflect persistent misconceptions, particularly the belief that antibiotic resistance results from individual misuse rather than microbial adaptation. Addressing such misconceptions is critical in educational campaigns to ensure that students correctly understand the biological basis of resistance [18-19]. Regarding usage patterns, ampicillin (22.5%), ciprofloxacin (21.0%), and amoxicillin (15.9%) were the most commonly used antibiotics. This pattern mirrors findings from other Nigerian studies where these antibiotics were frequently accessed without prescription due to their low cost and wide availability. Notably, some respondents reported using antimalarials as antibiotics, with significantly lower resolution rates (63.2%) compared to true antibiotics (>85%). This demonstrates a troubling misuse of non-antibiotic medications, reflecting both gaps in health literacy and poor pharmacy regulation. The high reported “success rates” of antibiotics (over 85% for most) may encourage continued self-prescription, even though such practices contribute to resistance.
Conclusion
This study revealed that although a majority of students at Michael Okpara University of Agriculture, Umudike, had heard of antibiotic resistance, their knowledge remained incomplete, with significant misconceptions about its causes and consequences. Younger students, who formed the bulk of respondents, demonstrated lower awareness compared to older age groups, highlighting a critical gap in health education among the primary university demographic. While gender, level of study, and state of origin were not significant determinants of knowledge, reliance on self-medication and non-prescription sources strongly correlated with poorer awareness of antibiotic resistance. The findings underscore that prescription practices are a key factor in shaping students’ understanding of antibiotic resistance, with those consulting doctors displaying significantly higher knowledge. The high prevalence of self-prescription and inappropriate antibiotic use, including the misuse of antimalarials, reflects both gaps in health literacy and the impact of weak regulatory control on antibiotic sales in Nigeria. Antibiotic resistance awareness among students remains suboptimal, and risky prescription practices are widespread. Addressing this issue requires multi-faceted interventions including targeted health education campaigns, integration of antimicrobial resistance topics into non-medical university curricula, and stricter enforcement of prescription-only antibiotic sales. By strengthening awareness and 
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