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Abstract: Antibiotic resistance is a serious problem that is growing rapidly 
around the world due to the overuse and misuse of antibiotics. This issue 
threatens global health, and it is critical to assess awareness to confront the 
spread of antibiotic resistance. Undergraduate education can influence 
practices, so it is important to determine students' knowledge, attitudes, and 
behaviour. The study investigated the knowledge, attitudes, behaviour, and use 
of antibiotic resistance among female hostel students in a Nigerian university. 
The survey revealed that while most respondents were familiar with "antibiotic 
resistance," only 40.7% expressed confidence in their understanding of the 
concept. The study identified a correlation between the student's year of study 
and their knowledge of antibiotic resistance, indicating that students in higher 
study levels possessed greater knowledge than those in lower levels (chi-square 
= p < 0.10). The study also found that Streptococcus spp was the most common 
gram-positive bacteria isolated, while Escherichia coli was the most common 
gram-negative bacteria isolated. Ciprofloxacin was the most effective for 
Escherichia coli, while Ampiclox had high resistance for gram-positive isolates, 
and Augmentin had high resistance for gram-negative isolates. Educational 
systems should consider including awareness campaigns on antibiotic 
resistance as part of community service courses. This would help to educate 
students and the public about the potential impact of antibiotic resistance on 
antibiotic usage. Additionally, educators should develop a general course 
covering important health issues to benefit all students. 
Keywords: Antibiotic Resistance, Undergraduate Education, Awareness 
Campaigns, Health Issues. 
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BACKGROUND 
Antibiotic resistance (AR) is becoming a 

significant and rapidly growing problem resulting 
from the overuse and misuse of antibiotics, and it is a 
concern regarding the security of global health 
(Manyi-Loh et al., 2018). One of the known risk 
factors for infection with resistant bacteria is the 
recent and inappropriate use of antibiotics [1]. 

Antibiotic resistance is a major challenge for 
public health. It is caused by bacteria developing 
resistance to commonly used antimicrobial 
compounds. This can occur due to mutations in the 
genome or through horizontal gene transfer. The 
inappropriate use and overuse of antibiotics are 
significant factors in expanding and disseminating 

Case Report  
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AMR worldwide, a top priority for the World Health 
Organization [2]. 

 

Many countries with low and middle income 
have limited resources to invest in public health. The 
high prevalence of infections, scarce prescribing 
guidelines, limited access to diagnostic tests, and 
availability of antibiotics lead to Antimicrobial 
Resistance (AMR), which can be fatal. Antibiotics are 
widely accessible in Nigeria, where purchasing 
medical options over the counter is habitual [3]. 

 
Among these, patient and healthcare 

provider education and communication are essential 
to minimising resistance by promoting awareness of 
the ideal use of antibiotics. An in-depth 
understanding of patients' knowledge and attitudes 
toward antibiotic resistance and use is important for 
effective teaching [1]. 

 
Umerous studies have shown that teaching 

undergraduate students about antibiotic use can 
positively influence their perspectives and practices 
as future healthcare professionals. It has also been 
observed that biases in this area may affect antibiotic 
usage. Therefore, several investigations have focused 
on assessing the knowledge, attitudes, and practices 
regarding antibiotic resistance, particularly among 
medicine and pharmacy students. These studies aim 
to identify shortcomings and generate valuable data 
to design future health programs and preventive 
strategies. To optimise such strategies, it is crucial to 
communicate strategic information, especially the 
link between antibiotic misuse and the emergence of 
antimicrobial resistance (AMR) [4-6]. 

 
Teaching undergraduate students about 

antibiotic use positively influences their perspectives 
and practices. Several past investigations focused on 
assessing knowledge, attitudes, and practices 
regarding antibiotic resistance among students to 
identify shortcomings and generate valuable data for 
designing future health programs. Communicating 
strategic information about the link between 
antibiotic misuse and antimicrobial resistance 
emergence is crucial to optimising preventive 
strategies [7-10]. 

 
Antibiotic resistance is a global issue, and 

Nigeria is no exception. Nigeria has a high prevalence 
of infectious diseases, and antibiotics play a vital role 
in treating these infections. However, the misuse and 
overuse of antibiotics can contribute to developing 
resistance. As the most populated African nation, 
raising awareness about antibiotic resistance can 
contribute significantly to combatting this issue [11]. 

 
Assessing student awareness of antibiotic 

resistance is of utmost necessity, given that this 

population constitutes a knowledgeable and health-
conscious portion of society and the next generation 
of healthcare workers. If the extent of antibiotic 
resistance and the underlying causes are understood, 
various intervention methods will be feasible. 
Furthermore, it will promote the implementation of 
initiatives by policymakers for the community at 
large to utilise antibiotics more responsibly [1]. 

 

This study is centred around female students 
who are living in a hostel at Niger Delta University. 
The study's main objective is to understand the level 
of knowledge and awareness of antibiotic resistance 
among females living in a communal environment 
and determine the antibiotic resistance pattern in 
this communal environment. Although antibiotic 
resistance is a prevalent issue among both genders, 
this study concentrates on girls living in this specific 
setting to gain a better understanding of factors that 
may affect their antibiotic use and awareness. Hostel 
living has unique dynamics regarding hygiene 
practices, access to healthcare, and communal living, 
which can vary by gender. 
 

METHODOLOGY 
Study Design 

The study was designed as a concurrent 
study where urine culture was performed 
simultaneously with assessing the female students' 
knowledge of antibiotic resistance. We collected data 
through an online survey [12], using a non-
probability convenience sampling method between 
21st February and 3rd April 2020. Electronic 
questionnaires collect information about people's 
knowledge, beliefs, attitudes, and behaviour. They 
also reduce the burden of data collection and ensure 
internally valid data by automatically screening 
participant responses for consistency. Multiple-
choice and pre-defined answer questions were added 
to record participants' opinions on antibiotic 
resistance. 
 
Sample size Determination 
The Taro Yamane's method [13] of sample size 
determination was used  
Formula n= N/(1+N(e)^2) 
n- sample size 
N- population of study (the population of female 
students in the hostel) 
e - margin error 
N = 100 
e = 0.05 
n = 100/ 1+ 100(0.05)² 
n = 100/1+ 100(0.0025) 
n = 100/1+0.25 
n = 100/1.25 
n = 80 
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Microbiological Analysis of Urine Samples 
The urine samples were cultured on Cysteine 

Lactose Electrolyte Deficient (CLED) and Blood agar. 
They were then incubated at a temperature of 37℃ 
for 24 hours, as described by Faria et al., in 2017. 
Several biochemical tests were performed to 
characterise the bacterial isolates, including gram 
staining, oxidase, catalase, coagulase, citrate and the 
indole test, as described by [14]. 
 
Antibiotic Sensitivity Testing 

Colonies were inoculated into peptone water 
and poured onto a Mueller Hinton plate. The plate 
was swirled to ensure the peptone water spread 
evenly and then discarded. A sensitivity disk was 

picked and placed onto the plate using sterilised 
forceps. The plates were then incubated at a 
temperature between 35-37℃ for 24 hours. After the 
incubation period, the zone of inhibition was 
observed and measured [15]. 
 
Data Analysis: The data obtained was analysed using 
the statistical packaging for social science (SPSS) v25. 
 

RESULT 
A total of 80 participants were enrolled in the 

study to complete online forms and provide urine 
samples, and Figure 1 shows the age distribution of 
the respondents. 

 

 
Figure 1: Age distribution of the respondents 

 

The data show that most correspondents 
were between the ages of 22 and 26 (49.4%), 
followed by those aged 18 to 21 (44.4%). 

The respondent's course of study is presented in 
Figure 2.

 

 
Figure 2 Course of study of the respondents 
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Figure 2 displays the distribution of the 
courses of study: 37% were studying Medical 
Laboratory Sciences, 28.4% were nursing, and 6.2% 

were studying Medicine, pharmacy, and Mass 
communication, representing 21.0%, 21.0%, and 
1.2%, respectively. 

 
Table 1: Knowledge of antibiotic resistance 

 Yes No 
Knowledge of the term antibiotic resistance 
Antibiotic resistance impacts the elimination of infections from the body.  
Formal education on antibiotic use and resistance?  
Do you believe antibiotics are overused?  
Participation in an antibiotic awareness campaign  
Antibiotic resistance makes it harder to eliminate infection from the body.  

93.8% 
88.8% 
71.6% 
91.4% 
4.9% 
88.8% 

6.2% 
11.3% 
28.4% 
8.6% 
95.1%  
11.3 % 

 
According to Table 1, 93.8% of the 

respondents know the term "antibiotic resistance". 
88.8% of them have received formal education on 
antibiotic use and resistance. Additionally, 71.6% of 
respondents believe that antibiotics are overused, 
and 91.4% have participated in an antibiotic 
awareness campaign. Most respondents, 95.1%, 
agree that antibiotic resistance makes it harder to 
eliminate infections from the body. 

 
Students from caring year of studies 

participated in the study the Pearson Chi-Square test 
yielded a statistic of 21.653 with 3 degrees of 
freedom, indicating a highly significant association 
between variables (p < .001), while the Likelihood 
Ratio test resulted in a statistic of 11.425 with 3 
degrees of freedom, also indicating a significant 
association (p = .010). 

 
The respondents' source of knowledge on 

antibiotic resistance (figure 3) is mainly from 
healthcare professionals, with 56% indicating so. The 
second most common source is the internet, with 
20% of respondents indicating that they learn about 
antibiotics from online sources. Family and friends, 

television, and magazines/newspapers are also 
mentioned as sources of knowledge, but to a lesser 
extent. 

 
Figure 4 indicates that most respondents 

obtain antibiotics from a pharmacy with or without a 
prescription. However, few respondents obtain 
antibiotics from friends or family, online sources, or 
medicine shop stores without a prescription. 

 
From the data obtained (figure 5), 30.9% of 

the correspondents always complete the full course 
of antibiotics prescribed by a healthcare professional, 
and 3.7% never complete the course while half of the 
respondents rarelt complete their dosage. 

 
According to Figure 6, only 6.2% of 

correspondents regularly discuss antibiotic use with 
their healthcare professionals, while a significant 
portion of 23.5% never do. 

 
The urine culture results in Figure 7 showed 

the isolation of gram-positive and gram-negative 
bacteria. 

 
 

 
Figure 3: The source of antibiotic resistance knowledge 
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Figure 4: Where did you purchase the antibiotics? 

 

 
Figure 5: Attitude of respondents toward completion of antibiotic dosage 

 

 
Figure 6: Interaction between respondent and healthcare professional 

 



Ebidor Lawani-Luwaji & Molly Asamaowei; Glob Acad J Med Sci; Vol-6, Iss-3 (May-Jun, 2024): 108-117. 

© 2024: Global Academic Journal’s Research Consortium (GAJRC)                                                                                                           113 
 

 
Figure 7: Gram reaction of isolates 

 
The gram reaction of the isolates indicated 

that 51% of the bacteria were gram-positive, while 
48% were gram-negative. Streptococcus species 
accounted for most isolates (33.3%), followed by E. 
coli (24%). Table 2 shows the distribution of isolates. 

The isolates from the culture (Table 2) 
include Staphylococcus aureus (18.5%), 
Streptococcus spp (33.3%), Escherichia coli (22. 2%), 
Klebsiella pneumoniae (7.4%), Neisseria spp, and 
Salmonella spp (7.4%). 

 
Table 2: Distribution of isolates 

Bacteria Freq. % 
Escherichia coli 24 22.2 
Staph aureus 20 18.5 
Neisseria spp 12 11.1 
Klebsiella pneumoniae 8 7.4 
Streptococcus spp 36 33.3 
Salmonella spp 8 7.4 
Total 108 100 

 
Table 3: Antibiotic susceptibility pattern of the gram-positive isolate 
 
 

Staphylococcus aureus 
Percentage(Frequency) 

Streptococcus spp 
Percentage(Frequency) 

Resistant Susceptible Resistant Susceptible 
Pefloxacin 40%(8) 60%(12) 55.56%(20) 44.44%(16) 
Gentamycin  40%(8) 60%(12) 66.67%(24) 33.33%(12) 
Ampiclox  100%(20) 0%(0) 100%(36) 0%(0) 
Zinnacef 100%(20) 0%(0) 88.89%(32) 11.11%(4) 
Amoxicillin  80%(16) 20%(4) 66.67%(24) 33.33%(12) 
Rocephin 60%(12) 40%(8) 33.33%(12) 66.67%(24) 
Ciprofloxacin  0%(0) 100%(20) 22.22%(8) 77.78%(28) 
Streptomycin  60%(12) 40%(8) 66.67%(24) 33.33%(12) 
Septrin 60%(12) 40%(8) 33.33%(12) 66.67%(24) 
Erythromycin  40%(8) 60%(12) 66.67%(24) 33.33%(12) 

 
For Streptococcus spp, high percentage of 

resistance to the following antimicrobial agents, 
Gentamycin (66.67%), Ampiclox (100%), Zinacef 
(88.89%), Amoxacillin (66.67%), Streptomycin 
(66.67%) and Erthomycin (66.67%) and for 

Staphylococcus aureus, the following antimicrobial 
agent, Ampiclox (100%), Amoxicillin (80%), Zinacef 
(100%), Rocephin (60%), Streptomycin (60%) and 
Septrin (60%) showed high percentage of resistance. 
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Table 4: Antibiotic susceptibility pattern of the gram-negative isolate 
 Escherichia coli 

Percentage(Frequency) 
Neisseria spp 
Percentage(Frequency) 

Klebsiella pneumoniae 
Percentage(Frequency) 

Salmonella spp 
Percentage(Frequency) 

Resistant Susceptible Resistant Susceptible Resistant Susceptible Resistant Susceptible 
Chloramphen
icol 

66.67%(16) 33.33(8) 33.33%(4) 66.67%(8) 50%(4) 50%(4) 100%(8) 0%(0) 

Septrin 66.67%(16) 33.33(8) 33.33%(4) 66.67%(8) 0%(0) 100%(8) 50%(4) 50%(4) 

Amoxacillin  0%(0) 100%(24) 66.67%(8) 33.33%(4) 50%(4) 50%(4) 50%(4) 50%(4) 
Augmentin  83.33%(20) 16.67%(4) 33.33%(4) 66.67%(8) 100%(8) 0%(0) 100%(8) 0%(0) 
Gentamycin 50%(12) 50%(12) 33.33%(4) 66.67%(8) 0%(0) 100%(8) 50%(4) 50%(4) 
Pefloxacin  50%(12) 50%(12) 33.33%(4) 66.67%(8) 0%(0) 100%(8) 50%(4) 50%(4) 
Tarivid 16.67%(4) 83.33%(20) 33.33%(4) 66.67%(8) 0%(0) 100%(8) 0%(0) 100%(8) 
Streptomycin 16.67%(4) 83.33%(20) 33.33%(4) 66.67%(8) 50%(4) 50%(4) 0%(0) 100%(8) 
Ciprofloxacin  0%(0) 100%(24) 33.33%(4) 66.67%(8) 0%(0) 100%(8) 50%(4) 50%(4) 

 
Table 4 displays the susceptibility pattern of 

the gram-negative isolates. Among Escherichia coli, 
the percentage of susceptibility is relatively high, 
with only three antimicrobial agents showing high 
percentages of resistance: Chloramphenicol 
(66.67%), Septrin (66.67%), and Augmentin 
(83.33%). For Neisseria spp, only one antimicrobial 
agent showed high resistance: Amoxicillin (66.67%). 
Similarly, only one antimicrobial agent, Augmentin 
(100%), showed high resistance for Klebsiella spp. 
Finally, for Salmonella spp, Chloramphenicol (100%) 
and Augmentin (100%) showed high resistance 
percentages. 
 

DISCUSSION 
Antibiotic resistance is a growing concern, 

and the misuse of antibiotics is a significant 
contributor to the problem. It is essential to educate 
people early on about the appropriate use of 
antibiotics to combat the spread of resistance. This 
study aimed to assess female students' knowledge of 
antibiotic resistance in the same hostel. To our 
knowledge, this is the first study conducted on this 
specific group in this setting. Understanding their 
awareness and knowledge levels can help in 
addressing the issue of antibiotic resistance among 
women because this gender is associated with 
differences in drug prescribing in the community 
(Schröder et al., 2016). According to a study, the 
largest gender difference in medication use was for 
antibiotics [16]. 

 
A meta-analysis showed that women are 

more likely than men to be prescribed certain 
antibiotics, with women receiving about 25% more 
prescriptions than men. Women aged 16 to 54 
showed the highest gender difference in antibiotic 
prescription. Additionally, women had twice as many 
medical visits for respiratory tract infections (RTIs) 
as men and the female gender was associated with 
more inappropriate prescribing [17]. 

 
Also, the stigma around sexuality directly 

impacts women's access to healthcare, especially in 
societies that stigmatise sexually transmitted 

infections (STIs). This can make women too 
embarrassed or fearful to report STI-related 
symptoms and seek treatment. Inaccessible 
diagnostic testing and a focus on symptom 
management in sub-Saharan Africa also expose 
women to inappropriate antibiotic treatments, 
increasing their risk of developing antimicrobial 
resistance (AMR) [18]. These reasons prompted the 
focus on female undergraduate students. 

 
80 female students from different 

departments participated in this study, and most 
respondents (93.8%) were aware of the term 
"Antibiotic Resistance," This study's results revealed 
that this percentage is relatively higher than a 
previous study conducted by Ulaya et al., in 2022 
[19], where only 71.8% of the respondents had heard 
about antibiotics. However, even though a significant 
percentage of respondents had heard about antibiotic 
resistance, only 40.7% were confident in their 
knowledge. Although many know the term antibiotic 
resistance, few truly understand it. 

 
Most respondents (88.9%) have used 

antibiotics in the past 12 months, similar to a study 
by Farghaly et al., 2021 [20], where about 85.5% of 
participants had taken antibiotics during the last 
year, which shows that the students frequently take 
antibiotics. About 71.6% of respondents have 
received formal education on antibiotic use and 
resistance, with 79.0 % affirming their source of 
knowledge from lectures (Table 1), showing that 
lectures have been an effective way to enlighten 
antibiotic resistance. 

 
The study found a relationship between the 

student's year of study and their knowledge of 
antibiotic resistance, with students in higher levels of 
study having more knowledge than those in lower 
levels (chi-square = p < 0.10). This suggests a need for 
educators to develop a general course covering 
important health issues that could benefit all 
students. 

 
The result shows that 74.1% (figure 4) of the 

respondents obtain antibiotics from a pharmacy, and 
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out of these, only 30.9% always complete the full 
course of antibiotics that a healthcare professional 
prescribes (figure 5). Although lectures are an eye 
opener to antibiotic resistance, healthcare 
professionals such as pharmacists and clinicians are 
obligated to enlighten their patients on the dangers of 
antibiotic resistance, which could arise from patients 
not completing the full course of antibiotics 
prescribed by them. Only 6.2% (figure 6) of people 
regularly discuss antibiotic use with their healthcare 
professionals in this study. This number is 
significantly lower than the 20% reported in a study 
by Mason et al., in 2018 [21], which showed that 
respondents received counselling from community 
pharmacists on antibiotic resistance. It is concerning 
that many patients may be aware of antibiotic 
resistance but lack adequate knowledge about it. 

 
91.4% of the students think that antibiotics 

are overused, and 88.8% believe that antibiotic 
resistance can cause difficulty in eliminating 
infections from the body. Despite this knowledge, 
only a small % of respondents, 4.9%, have ever 
participated in an antibiotic awareness campaign. 
This highlights the need for more such campaigns 
since lectures can only reach a limited audience of 
people whose course of study exposes them to it. 
However, antibiotic resistance is not exclusive to 
those people. Every individual can experience it, 
which makes it necessary to increase awareness 
about antibiotic misuse and resistance. Therefore, 
such a campaign will be more effective in creating 
awareness for antibiotic resistance and better 
management. 

 
This study's most predominant bacteria 

isolate was Streptococcus spp, followed by 
Escherichia coli (Table 4.1). This is in contrast to a 
study conducted by Hossain et al., in 2021 [22], in 
Noakhali, Bangladesh, where Escherichia coli was the 
most predominant, followed by Staphylococcus 
saprophyticus. It also differs from a study on female 
university students in Saudi Arabia, where 
Escherichia coli was the most predominant organism, 
followed closely by Staphylococcus aureus [23]. In 
South-West Nigeria, Escherichia coli was the 
predominant bacterial pathogen isolated. Ofloxacin 
and gentamicin showed the highest activity in the 
susceptibility pattern [24]. 

 
The most effective antibiotic against 

Streptococcus spp was Ciprofloxacin. For Escherichia 
coli, Ciprofloxacin and Amoxicillin were the most 
effective (Table 4.3); this is similar to a study carried 
out by Ali et al., 2020 [24], where Ciprofloxacin was 
also the most effective antibiotic for Escherichia coli. 
Ampiclox showed a high resistance pattern among 
the gram-positive isolates compared to other 

antimicrobial agents (Table 4.2). For gram-negative 
isolates, Augmentin showed a high resistance pattern 
in comparison to other antimicrobial agents used 
(Table 4.3), which is different from the result 
obtained by Al-Ofairi et al., 2024 [25], in Sana'a City, 
Yemen, where the gram-negative isolates were 
resistant to Imipenem, Ernofloxacin and Norfloxacin. 

 
Most of the participants in this study are 

future healthcare professionals. Their knowledge and 
attitude toward antibiotic resistance can help 
address this global crisis or hinder the health sector. 
There is sufficient understanding of antibiotic 
resistance but a nonchalant attitude toward its use. 
Working on this attitude should be the focal point in 
universities. This study can aid policymakers within 
the educational system in explaining the need to be 
keen on antibiotic resistance awareness in the 
university curriculum. 

 
The respondents' knowledge of antibiotic 

resistance and usage is due to their medically inclined 
course of study, which has exposed them more than 
individuals whose course is not medically or 
biologically related. The exposure includes being 
surrounded by peers in the same field and closely 
interacting with lecturers with vast knowledge on 
such a subject. 
 

CONCLUSION 
Although this study was limited to only 

female students, it has given a realistic perception of 
this particular part of the population, providing 
credible insight into their understanding of antibiotic 
resistance. Given that the respondents are future 
healthcare professionals and, as females, are also 
potential primary supporters of the family. 

 
The study identified a correlation between 

the student's year of study and their knowledge of 
antibiotic resistance, indicating that students in 
higher study levels possessed greater knowledge 
than those in lower levels. This implies that there may 
be a gap in the understanding of antibiotic resistance 
among students in the earlier years of study. 

 
Additionally, educational systems need to 

include awareness campaigns on antibiotic 
resistance in community service courses because the 
current curriculum lacks coverage of important 
health issues, including antibiotic resistance. 
 
RECOMMENDATIONS 

Although courses about antibiotic resistance 
are already in the curriculum, more emphasis and 
attention should be given to them. Healthcare 
professionals and patients should communicate 
actively. If policymakers in the educational system 
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include awareness campaigns as community service 
courses, it will benefit not only students but also the 
general public. 

 
One limitation of our study is the small 

sample size we used for data collection. Despite 
employing a well-defined sampling technique, the 
limited number of participants may have affected the 
generalizability of our findings. Additionally, our 
study was conducted in a specific geographic 
location, so the results may not be applicable to other 
regions or populations. 
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