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Abstract: 

Background: The adverse effects of antimicrobial resistance (AMR) are manifesting worldwide. A major con- 

tributing factor to AMR is the inappropriate use of antimicrobials in humans and animals. It is imperative to 
raise awareness among medical students of the current public health challenges of AMR and make them 

antibiotic guardians because they are the future medical doctors. This survey was designed to assess the 
knowledge of AMR and habits of antimicrobial use (AMU) among medical students as a means to guide them in 

their future practice.                                  
Methodology: This descriptive cross-sectional survey was conducted among medical students of the College of 

Medicine, University of Nigeria (UNN), Enugu State, Nigeria, from July to September 2021. The sample size of 
602 was calculated using an online Raosoft sample size calculator. Pretested structured questionnaires, 

designed to collect information on students’ knowledge of antimicrobials and factors responsible for emergence 
of AMR as well as the students’ habits of antimicrobial use, were self-administered to consenting students. The 

data were analyzed using descriptive and inferential statistics.                       
Results: Of the 602 questionnaires administered to the students, 550 were filled out, giving a response rate of 

91.4%. Out of the 550 respondents, 60.4% were females, majority (51.1%) of the respondents were between 
the ages of 21 and 25 years. Regarding knowledge, 97.2%, 62.5%, and 54.2% have heard of the terms 

‘antibiotic resistance’, ‘multi-drug drug resistance’ and ‘antimicrobial stewardship’ respectively. About 97.3% 
knew that AMR was a global problem, however only 64.7% felt that it was a problem for medical students. 

Surprisingly, 20.4% indicated that viruses were sensitive to antibiotics. Regarding the students’ habit of anti- 
microbial use, only 22.2% always consult a doctor before starting an antibiotic, 13.1% go for laboratory tests, 

and 90.5% always take antibiotics anytime they have a fever. Above half of the participants (56.5%) do not 
complete the dosage of the antibiotics while 63.5% keep leftover antibiotics for future use. In assessing the 

factors responsible for AMR emergence, 88.8% responded not adhering to a doctor's prescription and 92.0% 
responded poor quality of drugs, while only 42.8% responded that overuse of antibiotics in livestock is a factor. 

Conclusion: Our study gave an insight into the knowledge gap and the need to increase awareness and 
education on AMR and AMS among the medical students, especially in the early phase of their academic and 

professional training.  
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Résumé: 

Contexte: Les effets néfastes de la résistance aux antimicrobiens (RAM) se manifestent dans le monde entier. 
L’un des principaux facteurs contribuant à la RAM est l’utilisation inappropriée d’antimicrobiens chez les 

humains et les animaux. Il est impératif de sensibiliser les étudiants en médecine aux enjeux de santé publique 
actuels liés à la RAM et d’en faire les gardiens des antibiotiques car ils sont les futurs médecins. Cette enquête 

a été conçue pour évaluer les connaissances sur la RAM et les habitudes d'utilisation des antimicrobiens (UMA) 
parmi les étudiants en médecine afin de les guider dans leur pratique future.                          

Méthodologie: Cette enquête transversale descriptive a été menée auprès d'étudiants en médecine de la 
Faculté de médecine de l'Université du Nigéria (UNN), dans l'État d'Enugu, au Nigéria, de juillet à septembre 

2021. La taille de l'échantillon de 602 a été calculée à l'aide d'un échantillon en ligne de Raosoft calculatrice. 
Des questionnaires structurés prétestés, conçus pour recueillir des informations sur les connaissances des 

étudiants en matière d’antimicrobiens et de facteurs responsables de l’émergence de la RAM, ainsi que sur leurs 
habitudes d’utilisation des antimicrobiens, ont été auto-administrés aux étudiants consentants. Les données ont 

été analysées à l'aide de statistiques descriptives et inférentielles.                         
Résultats: Sur les 602 questionnaires administrés aux étudiants, 550 ont été remplis, soit un taux de réponse 

de 91,4%. Sur les 550 répondants, 60,4% étaient des femmes, la majorité (51,1%) des répondants étaient 
âgés de 21 à 25 ans. Concernant les connaissances, 97,2%, 62,5% et 54,2% ont respectivement entendu 

parler des termes «résistance aux antibiotiques», «résistance multidrogue» et «gestion des antimicrobiens». 
Environ 97,3% savaient que la RAM était un problème mondial, mais seulement 64,7% estimaient qu'il 

s'agissait d'un problème pour les étudiants en médecine. Étonnamment, 20,4% ont indiqué que les virus 
étaient sensibles aux antibiotiques. Concernant l’habitude des étudiants en matière d’utilisation des anti- 

microbiens, seuls 22,2% consultent toujours un médecin avant de commencer un antibiotique, 13,1% passent 
des analyses de laboratoire et 90,5% prennent toujours des antibiotiques chaque fois qu’ils ont de la fièvre. 

Plus de la moitié des participants (56,5%) ne terminent pas le dosage des antibiotiques tandis que 63,5% 
conservent les antibiotiques restants pour une utilisation future. En évaluant les facteurs responsables de 

l'émergence de la RAM, 88,8% ont répondu le non-respect des prescriptions médicales et 92,0% ont répondu 
que les médicaments étaient de mauvaise qualité, tandis que seulement 42,8% ont répondu que la 

surutilisation d'antibiotiques chez le bétail était un facteur.                       
Conclusion: Notre étude a donné un aperçu du manque de connaissances et de la nécessité d'accroître la 

sensibilisation et l'éducation sur la RAM et l'AMS parmi les étudiants en médecine, en particulier dans la phase 

précoce de leur formation académique et professionnelle. 

Mots clés: Utilisation d'antimicrobiens; Résistance aux antimicrobiens; Connaissances: Habitudes; Étudiants en médecine 

Introduction: 
 
 It has been said that the discovery of 
antibiotics represents the single biggest hist- 
orical gain in healthcare. After antibiotics were 
developed and widely used, the mortality lin- 
ked to several previously lethal illnesses sign- 
ificantly decreased. Antimicrobial drugs are 
the bedrock of modern medicine and improve 
average life expectancy and quality of life ge- 
nerally. However, the emergence and spread 
of antimicrobial resistance (AMR) are challen- 
ging the ability to treat and contain infectious 
diseases (1). The irresponsible use of anti- 
microbial agents is the main factor speeding 
up the process of emergence of AMR (2), al- 
though this can happen naturally over time 
through genetic changes.   
 It has been reported that about 60% 
of antimicrobial drugs in both therapy and 
prophylaxis are considered inappropriate (3). 
The adverse effects of AMR are manifesting 
worldwide and the World Health Organization 
has rated AMR among the top ten public hea- 
lth threats (4), with the burden being higher 

in middle-and-low-income countries, includ- 
ing Nigeria. Many cases of AMR have been re- 
ported in Nigeria and beyond. As AMR raises 
healthcare costs and prolongs disability (1), it 
continues to pose a danger to the effective 
prevention and treatment of a wide range of 
illnesses.  
 Medical doctors have a major role to 
play in reversing the scourge of AMR because 
they prescribe antibiotics during routine clini- 
cal practice, promote health education, and 
encourage patients to strictly adhere to anti- 
microbial therapy and avoid self-medication 
(5). Moongtui and colleagues (6) observed that 
intake of antimicrobials without prescription 
and improper physician prescriptions, among 
others, are some of the variables that contri- 
bute to the rise in AMR. Thus, any change in 
prescribing behaviour promoting responsible 
antibiotic use through interventions in educa- 
tion may help to tackle AMR.   
 Medical students are future doctors 
therefore, it is imperative to make them aw- 
are of current public health issues and inte- 
grate them into appropriate prescribing prac- 
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tices. Previous researchers have recommend- 
ed that AMR interventions targeting respon- 
sible antimicrobial use should be introduced 
early in the medical career and continued 
until the postgraduate level (7,8). According 
to a Nigerian study, medical students only 
had mediocre understanding of antibiotic res- 
istance, which emphasizes the need for imp- 
roved education and awareness (9). Muden- 
da et al., (10), observed that undergraduate 
medical students from Zambia need to impro- 
ve their practices even though they showed 
acceptable knowledge and attitudes regard- 
ing antibiotic use and resistance. The WHO 
has also highlighted the importance of adeq- 
uate training for medical students in respon- 
sible antimicrobial prescribing (11). The Glo- 
bal Action Plan (GAP) on AMR stated educa- 
tion, knowledge and training as part of their 
objectives, emphasizing their importance in 
the fight against AMR (12). Thus, medical 
students play a major role in combating the 
spread of AMR because the knowledge they 
acquired during their training will help prom- 
ote responsible antimicrobial prescribing and 
antimicrobial use.   
 Realizing the importance of medical 
students in combating AMR, we designed this 
study with the aim of assessing the know- 
ledge of AMR and habits of antibiotic use am- 
ong medical students of University of Nigeria, 
Enugu, Nigeria. This will help provide advice 
on the target area for intervention in order to 
combat the rising incidence of AMR.   

Materials and method: 

Study setting:     

 The study was conducted among me- 
dical students at the College of Medicine, Uni- 
versity of Nigeria (UNN). UNN is a federal uni- 
versity and the first indigenous university in 
Nigeria. The university has three campuses 
for medical students; the first campus is loca- 
ted in Nsukka for the first-year pre-clinical 
students, the second campus is in Enugu for 
the second- and third-year pre-clinical stu- 
dents, and the third campus is in Ituku-Ozalla 
for the fourth-, fifth- and sixth-year clinical 
students. The college has over 1000 students 
across the six study levels.  

Ethical consideration:   

 The study protocol was approved by 
the Research and Health Ethics Committee of 
the University of Nigeria Teaching Hospital 

(UNTH) Enugu. Informed consent of each st- 
udy participant was obtained. 

Study design, participants & sampling:  

 This was a descriptive cross-sectional 
survey conducted from July to September 
2021 among medical students at different 
levels of study using a self-administered que- 
stionnaire. The sample size for the study was 
calculated using an online Raosoft calculator 
with a 5% error margin and 95% confidence 
interval, which gave a sample size of 602. 
The study participants were recruited by the 
simple random sampling technique. 

Data collection:    

 The questionnaire was created after 
intense literature review and contained four 
sections; the first section collected informa- 
tion on demographic characteristics of the 
participants, the second section assessed the 
knowledge of antimicrobials and AMR, the 
third assessed the habits of antimicrobial use 
and the fourth section assessed knowledge of 
the factors responsible for emergence of 
AMR. The questionnaire was first pilot-tested 
among 20 medical students who were rand- 
omly selected from different years of study, 
before being self-administered to the study 
participants. 

Data analysis:     

 Data were entered in Microsoft Excel, 
2016 version and analysed using the Stati- 
stical Package for the Social Sciences (SPSS). 
Descriptive analysis for categorical analysis 
was done using frequencies and proportions.  

Results: 

Sociodemographic characteristics of the study 

participants:     

 A total of 602 questionnaires were ad 
ministered to the study participants but 550 
questionnaires were completely filled, given a 
response rate of 91.36%. Out of the 550 stu- 
dy participants, 56.0% were females, with 
majority (40.2%) being within the ages of 
21-25 years, followed by 26-30 years (32.9 
%) and the least (1.5%) being 31-35 years. 
With regards to the years (level) of study, 
22.0% were in 400 level (4th year), 21.6% in 
200 level (2nd year), 18.9% in 500 level and 
18.4% in 300 level. Majority (91.3%) of the 
participants were single (Table 1). 
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Table 1: Socio-demographic characteristics of the study participants 

Characteristics Frequency Percentage 
 

Age group (years) 
15-20 

21-25 
26-30 

31-35 

 
140 

221 
181 

8 

 
25.5 

40.2 
32.9 

1.5 
 

Gender 
Male 

Female 

 

 
242 
308 

 

 
44.0 
56.0 

 
Marital status 

Single 
Married 

 
 

502 
48 

 
 

91.3 
8.7 

 
Year (level) of study 

100 
200 

300 
400 
500 

600 

 
 

50 
119 

101 
121 
104 

55 

 
 

9.1 
21.6 

18.4 
22.0 
18.9 

10.0 
 

Ethnicity 
Igbo 

Hausa 
Yoruba 

Others 

 

 
527 

8 
11 

4 

 

 
95.8 

1.5 
2.0 

1.0 

 

Table 2: Knowledge of medical students on antibiotics use and resistance 

Question Frequency of response Percentage 
 

Have you heard about antibiotics resistance? 

Yes 
No 

 

535 
15 

 

97.3 
2.7 

 
Have you heard about multidrug resistance organisms? 

Yes 
No 

 

344 
206 

 

62.5 
37.5 

 
Have you heard about antimicrobial stewardship? 

Yes 
No 

 

298 
252 

 

54.2 
45.8 

 

Antimicrobial resistance is a global problem 
Yes 

No 
I don’t know 

 
535 

0 
15 

 
97.3 

0 
2.7 

 
Antimicrobial resistance is a problem for medical students 

Yes 
No 

I don’t know 

 

355 
135 
60 

 

64.7 
24.5 
10.9 

 
Which microorganism is sensitive to antibiotics? 

Bacteria 
Viruses 

Fungi 

 

392 
112 

54 

 

71.2 
20.4 

9.8 
 

Antimicrobial resistance is the ability of the organisms o grow in 
presence of drugs that will normally kill or inhibit their growth 

Yes 

No 
I don’t know 

 
 

386 

52 
112 

 
 

70.2 

9.4 
20.4 

 
How long should a patient take antibiotics? 

When symptoms stop 
As prescribed by the physician 

 

120 
430 

 

21.8 
78.2 

 

 

Knowledge of antibiotic use and resistance: 

 Participants were required to respond 
to questions that assessed their knowledge 

about antibiotic use and resistance. About 
97.3%, 62.5%, and 54.2% indicated that 
they have heard of the terms ‘antibiotic resis- 
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tance’, ‘multidrug drug resistance’ and ‘anti- 
microbial stewardship’ respectively. Among 
the study participants, 97.3% agreed that it 
was a global problem. However, only 64.7% 
felt that it is a problem for medical students. 
Surprisingly, 20.4% indicated that viruses are 
sensitive to antibiotics. Among the study par- 
ticipants, 70.2% knew that antimicrobial res- 
istance is the ability of the organisms to grow 
in the presence of drugs that would normally 
kill or inhibit their growth. The results are 

reflected in Table 2.    
 When comparing the responses across 
the years of study, the percentage of stu- 
dents with knowledge of AMU and AMR incr- 
eased progressively with the years of study, 
39.0% of students in the 1st and 2nd year, 
58.0% in the 3rd year, 85.0% in the 4th year, 
95.0% in the 5th year and 99.0% in the 6th 
year, had knowledge of AMR and AMS (Fig 
1). 

 

 

Fig 1: The trend in knowledge of AMR and AMS according to year of study 

 

Table 3: Habits of the medical students to antibiotics use 

Question Frequency of response Percentage 
 

I consult a doctor before starting antibiotics  

Always 
Sometimes 

Never 
 

 
122 
391 

54 

 
22.2 
71.1 

6.7 

I go for laboratory test before commencing  

Always 

Sometimes 
Never 

 

 
32 

230 
248 

 
17.1 

41.8 
45.1 

 
I take antibiotics anytime I have fever 

Always 

Sometimes 
Never 

  

 
498 

52 
0 

 
90.5 

9.5 
0 

 
I stop antibiotics when I feel better or the symptoms stop 

Always 
Sometimes 

Never 

 

311 
130 

109 

 

56.5 
23.6 

19.8 
 

I keep the remaining/leftover antibiotics for future use after 

recovery 

Always 

Sometimes 
Never 

 

 

 
349 

142 
59 

 

 
63.5 

25.8 
10.7 

 
I give the remaining/leftover antibiotics to a friend when 

he/she falls sick 

Always 

Sometimes 
Never 

 

 
39 

111 
400 

 

 
7.1 

20.2 
72.2 

 

I take antibiotics when I have catarrh and/or cough  

Always 

Sometimes 
Never 

 
327 

192 
31 

 
59.5 

34.9 
5.6 
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Fig 2: Knowledge of factors responsible for emergence of antimicrobial resistance

Habits of students to antimicrobial use:  

 Regarding the habits of antimicrobial 
use by the respondents, only 22.2% always 
consult a doctor before starting an antibiotic, 
13.1% go for laboratory tests, and 90.5% al- 
ways take antibiotics anytime they have a 
fever. Above half of the respondents (56.5%) 
do not complete the dosage of the antibiotics 
while 63.5% keep leftover antibiotics for fut- 
ure use. Surprisingly, above half (59.5%) of 
the respondents always take antibiotics when 
they have cough and or catarrh (Table 3). 

Knowledge of factors responsible for emerg- 

ence of antimicrobial resistance:  

 In assessing the factors responsible 
for emergence of AMR, 88.8% indicated not 
adhering to a doctor's prescription, 92.0% in- 
dicated that poor quality of drugs could cause 
resistance, 88.4% noted self-medication, and 
89.6% indicated that overuse of antimicro- 
bials in human can cause AMR. However, only 
42.8% of students knew that over use of anti- 
biotics in livestock as the cause of AMR (Fig 
2). 

Discussion: 

 Antimicrobial resistance has become 
a greater concern globally (13), with the bulk 
of the burden occurring in sub-Saharan Afri- 
ca, including Nigeria (14). Promoting respon- 
sible antimicrobial use has become a crucial 
step in reducing antimicrobial resistance, and 
healthcare professionals are involved in anti- 
biotic prescribing, dispensing, administering, 

and usage. This study provides valuable in- 
sights into the knowledge of AMR and habit of 
antibiotic use among medical students of the 
University of Nigeria Enugu. A high response 
rate (91.36%) was obtained from this study, 
which may be because the researchers were 
mainly medical students who are passionate 
about AMR, who therefore facilitated wide di- 
stribution and collection of questionnaires, 
despite the different locations of the three 
UNN campuses.    
 In this study, majority of the study 
participants (97.3%) have heard about AMR, 
but only slightly more than half of them 
(54.2%) have heard about the term ‘anti- 
microbial stewardship’. Antimicrobial steward 
ship is rapidly evolving and involves a set of 
interventions that promote responsible anti- 
microbial use. Surprisingly, a study done in 
three medical schools in the United States 
reported that only 40% (115 of 288) of the 
respondents were familiar with AMS (15). It 
is believed that knowledge of AMR in develo- 
ping countries should be vast, but this report 
has clearly shown that the lack of knowledge 
in AMS spans across countries. The majority 
(97.3%) of the study participants responded 
that AMR is a global problem. This agrees 
with previous studies conducted among medi- 
cal students in Nigeria (16) and Peru (17), 
where 98.4 % and 98.0% of the respondents, 
respectively stated that AMR was a global 
problem. Although, majority of the partici- 
pants responded that AMR is a global pro- 
blem, 64.7% of them seem to underestimate 
that this problem can affect them. In a study 

0 20 40 60 80 100 120

Not adhering to doctors' prescription

Self-medication

Uncompleted dosage

Poor quality/fake drugs

Antibiotics use in livestock

Not washing our hands always

Overuse in humans

Yes No I don’t know
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by Dyar et al (14), and Brink et al (18), a 
good number of students indicated that it is 
only a national problem. Similarly, a study 
conducted in France and Scotland among jun- 
ior doctors reported that 95% indicated that 
it is a national problem, but only 63.0% beli- 
eved that it could affect their practice (7). 
 About 71.3% knew that bacteria are 
sensitive to antibiotics and 70.2% indicated 
that AMR is the ability of the organisms to 
grow in the presence of drugs that would 
normally kill or inhibit their growth. More so, 
21.8% indicated that antibiotics should be 
stopped when the clinical symptoms subside 
while 78.2% responded that they should be 
guided by doctors’ prescriptions. When anti- 
biotics are wrongly used, it induces ‘selection 
pressure’ among the bacteria and promotes 
AMR. We observed that the overall know- 
ledge level of the study participants increased 
with the year of study. This is in accordance 
with previous studies that observed that 
students who were in the final years of study 
had better knowledge than others (19,20). 
The plausible explanation is that AMS has 
been included in the curriculum of older stud- 
ents. Additionally, these students have comp- 
leted their clinical rotations with improved 
knowledge of prescription habits and anti- 
microbial use (19,20). This finding under- 
scores the significance of education and awa- 
reness in fostering responsible antibiotic use 
in the early stages of training of medical stu- 
dents.    
 Although the knowledge of AMR was 
high among the participants in our study, it 
was evident that this did not reflect in the 
habits of antibiotic use in their regular lives. 
This is shown by the proportion of students 
(90.5%) who always use antibiotics when- 
ever they have a fever and 59.5% use them 
for the management of cough and catarrh. 
This habit may be because of the lack of kno- 
wledge of the students concerning rational 
antibiotic use and this is disastrous because it 
will reflect in their antibiotic prescription patt- 
erns during practice, affecting the general 
well-being of the population (21,22). This is 
in agreement with studies by Efthymiou et 
al., (23), and Nisabwe et al., (20), who rep- 
orted that the majority of their participants 
claimed that antibiotics are used for treating 
viral infections and common flu. A systematic 
review of antibiotic use for common cold and 
acute purulent rhinitis reported there is no 
benefit in taking antibiotics for common cold, 
sore throat, and cough (24). This is because 
these infections are mostly caused by viru- 
ses, and antibiotics do not affect them  
 Only 22.2% of the students in our 
study always seek doctors’ advice before tak- 
ing antibiotics. In a study conducted in Nige- 
ria, antibiotics were among the top three me- 
dications used for self-medication among un- 

dergraduate healthcare students (9). A high- 
er rate was obtained in a survey conducted 
among students in Ghana (25) and India (5), 
where 79.2% and 71.6% of students respect- 
ively, used antibiotics prescribed by doctors. 
Self-medication is a major contributor to AMR 
and it is worse when it is not guided by labo- 
ratory results. Only 13.1% of the students 
indicated that they always go for laboratory 
tests before commencing antibiotics.   
 About 56.5% of the students repor- 
ted not always completing the dose of the 
antibiotics and stopping therapy when symp- 
toms subside. Also, 63.5% always keep the 
leftover drugs for future use, among whom 
7.1% give leftover to their friends when they 
fall sick. These are bad habits that promote 
inappropriate antimicrobial use (wrong drug, 
wrong dose, non-adherence or unnecessary 
antimicrobials) that contributes to the emer- 
gence and spread of AMR. Understanding the 
factors that promote emergence and spread 
of AMR, participants identified poor hand hy- 
giene practices, not adhering to prescriptions 
(88.8%), poor drug quality (92.0%), and self-
medication (88.4%). Surprisingly, the prop- 
ortion that indicated overuse of antibiotics in 
livestock was the least (42.8%). This sugg- 
ests that training and awareness of the con- 
tributors from other sectors (animal and env- 
ironment) in AMR are imperative. The WHO 
has highlighted the importance of an integra- 
ted and holistic multisectoral ‘One Health’ ap- 
proach in combating AMR (26).  
 This study presents several strengths. 
Firstly, the large sample size used in the stu- 
dy shows the accuracy of the result. Secon- 
dly, the study cuts across students in differ- 
ent years of study, opening up the gap in the 
training of the younger medical students. 
Thirdly, the voluntary and anonymous nature 
of the survey reduced the possibility of the 
study participants providing “socially desira- 
ble” answers. However, a major limitation of 
the study is its unicentric nature, necessita- 
ting a survey that will involve more centres.  

Conclusion:  

 This survey has identified knowledge 
gaps in AMR/AMS education and training whi- 
ch underscores the importance of targeted 
interventions to bridge the knowledge gaps 
among medical students, especially in the 
early phase of their academic and profession-
al training. Improving adherence to proper 
antibiotic use and addressing misconceptions, 
such as antibiotics' effectiveness against viru- 
ses, among others, are crucial steps in com- 
bating AMR. Education and awareness camp- 
aigns tailored to specific cohorts can contri- 
bute to more responsible antibiotic use and a 
better understanding of  the  global challenge  
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