


















ABSTRACT

Background:	Assessment of factors affecting clinical 
medical education and learning at the University of 
Nigeria Teaching Hospital Enugu. 

Aim:	The aim of this study was to assess the factors 
affecting clinical medical education and learning in 
University of Nigeria Teaching Hospital Enugu, Nigeria 
from the perspective of the clinical medical students. 

Methods:	A cross-sectional study was conducted with 
clinical medical students (400L,500L and 600L)  of the 
University of Nigeria Teaching Hospital Enugu, �ive 
research objectives were formulated in carrying out 
the study. Data were collected using well-structured 
questionnaires and analyzed using statistical package 
for social sciences(SPSS) version 27.

Results:	There were 393respondents with a mean age 
23-25. The majority (217 or 55.2%) of respondents 
had good attitude and commitment towards clinical 
postings and attendance to it,  56.7% (223) indicated 
that patients were not always cooperative, 51% (200) 
indicated that their monthly allowance are not enough 
and it has affected their clinical learning, 87.4% (343) 
also agreed that the lack of accommodation options 
within the hospital affect their clinical education and 
learning, 55.4% (218) of the respondents reported 
that there were not enough medical doctors to teach 
students during clinical rotations and smaller groups 
of students will be more effective for clinical learning,. 

Conclusion:	This study found out good attitude and 
commitment among the student respondents towards 
clinical posting, but socio-economic factor, lack of 
adequate accommodation, low doctors to students 
ratio, and dif�iculty patients were noted to negatively 
affect students' clinical medical education and 
learning. 

Keywords:	 Clinical education, factors, learning, 
doctors, students, affecting 

INTRODUCTION

Clinical medical education is a pivotal component in 
the training of future healthcare professionals. It 
bridges the gap between theoretical knowledge 
acquired in the classroom and the practical skills 

needed in a clinical setting. Effective clinical education 
ensures that  medical  students are not only 
knowledgeable but also capable of providing high-
quality patient care upon graduation. 
The University of Nigeria Teaching Hospital (UNTH) 
Enugu, as a leading medical training institution, plays a 
signi�icant role in shaping the competencies of medical 
students in Nigeria. However, like many medical 
schools worldwide, UNTH Enugu faces various 
challenges and in�luencing factors that impact the 
quality of clinical education.  

Investigation of factors related to the academic 
performance of medical students becomes a topic of 
growing interest in the higher educational circle. Many 
recent studies were carried out to explore factors 

1affecting medical students' academic performance.  
Research report showed that students' performance is 
affected by many factors. Among these factors, facility-
related factors such as classroom facilities and 
environment, internet access,  overcrowding, 
dormitory environment, availability of library, and 

2 reference books are identi�ied.

Clinical education is a cornerstone in the training of 
healthcare professionals, ensuring they possess the 
skills and knowledge necessary to provide quality 
patient care. Clinical medical education, in particular, 
provides the student with the opportunity to translate 
theoretical knowledge into a variety of psychomotor 

3 skills needed to care for the patient. Clinical teaching 
does not limit to teaching alone, rather it actually deals 
with the process wherein students are supported in 
their learning process while interacting with real 
patients during clinical settings. The purpose of the 
current review was to explore the factors that impact 
clinical teaching and then propose the potential 

4 
recommendations to overcome them.

Medical students experience a variety of learning 
activities in the environs of the medical college, which 

5 
are usually complex and unique its most important 

6. determinant is the curriculum Students' perceptions 
of their educational environment have a signi�icant 
impact on their behavior, academic progress and 

7. 
achievements Understanding students' perceptions 
of their educational environment is also useful for 

8
improving the quality of learning.

FACTORS	AFFECTING	CLINICAL	MEDICAL	EDUCATION	AND	
LEARNING	AT	THE	UNIVERSITY	OF	NIGERIA	
TEACHING	HOSPITAL,	ENUGU,	NIGERIA.

1 1 1Ovute Valentine Ifunanya , Ozioko Somtochukwu Chiemerie , Ozoemena Chimbuchi Emmanuel
1Department of Community Medicine, Faculty of Clinical Sciences College of Medicine, University of Nigeria, 
Enugu Campus.

ORIGINAL	RESEARCH

MEDIKKA	JOURNAL 1



There is a critical need for further research to assess 
the factors affecting clinical medical education and 
learning in Nigerian institutions more particularly at 
the University of Nigeria Teaching Hospital Enugu. 

Hence, this study aims to assess these factors affecting 
effective clinical education from the perspective of 
clinical medical students of University of Nigeria 
Teaching Hospital, Enugu Nigeria, so as to bring them 
to bare and propose potential recommendations to 
overcome them.

METHODOLOGY
Study	Area	And	Design
This study was conducted in the University of Nigeria 
Teaching Hospital Ituku Ozalla, Enugu State. This is a 
cross-sectional study to assess factors affecting clinical 
medical education and learning amongst clinical 
medical students at the University of Nigeria Teaching 
Hospital Enugu, Nigeria.  

Study	Population
The study population consists of clinical medical 
students enrolled in the College of Medicine, 
University of Nigeria. This includes students in the 
classes of 2026 and 2025 (400 Level A and B), 
2024(500 Level) and 2023(600 level) of the faculty of 
medical sciences, University of Nigeria. The clinical 
medical students who at the time of study and data 
collection were critically ill or were on temporal 
suspension by the academic authority were excluded 
from the study.

	Sample	Size	Determination

The sample size was calculated and determined using 
the Cochrane's formula. The minimum sample size 
used was to be 420.

Sampling	Technique	
Simple random sampling was used in selecting our 
respondents. Proportional allocation of samples was 
done to ascertain the number of students was 
recruited from each academic level of study using the 
class list as a frame, and within each class random 
selection was done to pick our respondents until the 
sample size was reached.  

Data	Collection	Instruments	
A self-administered, structured questionnaire was 

used to collect data from clinical medical and dental 
students (400 to 600 level) of the University of Nigeria, 
Old UNTH and Ituku-Ozalla campuses. The questions 
were asked to re�lect the various objectives of the 
study. 

Data	Collection

Data collection was done by members of the research 
group. Informed consent was sought and obtained 
before the data collection. 

Data	Analysis
Data analysis was done using the software Statistical 
Product and Service Solutions(Version 27). The socio-
demographic characteristics of the participants were 
summarized using descriptive statistics, such as mean 
and corresponding percentages. Quantitative data was 
presented using tables and bar charts to provide a 
visual representation of the �indings. Measures such as 
mean, frequency, percentage, proportion, and 
standard deviation were used to describe the 
quantitative data.  To assess the signi�icance of data 
comparisons, the Chi-square test was employed, which 
is a statistical test used to determine if there is a 
signi�icant association between categorical variables. 
By employing these methods, the study aimed to 
collect and analyze data effectively, ensuring proper 
representation of participants' characteristics and 
providing statistically meaningful insights into the 
relationship between variables of interest. 

Ethical	Consideration

Ethical clearance was obtained from the Health 
Research and Ethics Review Committee at the 
University of Nigeria Teaching Hospital (UNTH). The 
study was conducted in accordance with the ethical 
standards laid down in the 1964 Declaration of 
Helsinki and its subsequent amendments. Students 
who agreed to participate in the research provided 
informed consent. They were assured of the 
con�identiality of the data they provide for the study. It 
was made clear to the respondents that they have 
every right to refuse to participate in the study to 
ensure their voluntary participation. 

RESULTS	
We  h a d  a  re s p o n s e  ra te  o f  9 3 . 5 7 %  a s  4 2 0 
questionnaires were distributed, 393 were returned 
and properly �illed.

ORIGINAL	RESEARCH

FREQUENCY																																																	PERCENTAGE	(%)

GENDER:
Male

Female

195

198

49.6

50.4
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AGE:

20 – 22
23 – 25
26 – 29

30 and above

MARTIAL	STATUS
Single

Married

Divorced

ETHNICITY
Igbo

Yoruba
Hausa
Essan

Urhobo
Ibibio
Igala

Ogoni
Nga

Ukwani
Annang

Ebira
Ijaw

RELIGION
Christianity

Islam
Others

ACADEMIC	LEVEL
400
500
600

116
237
32
8

373
17
3

361
5
3
1
3
5
2
1
1
1
1
1
2

384
6
3

93
155
145

29.5
60.3
8.1
2.0

94.9
4.3
0.8

93.4
1.3
0.8
0.3
0.8
1.3
0.5
0.3
0.3
0.3
0.3
0.3
0.5

97.7
1.5
0.8

23.7
39.4
36.9

The age of the participants ranged between 18 – 42, with a mean age of 23.57 ± 2.22, median age of 23 years and 
majority between the age of 23-25(60.3%). Majority of the participants were females (50.4%), single (94.9%). 
Majority of them identi�ied as Christians (97.7%). Participants were drawn from different levels, with most from 
500 level (39.4%). Majority of the participants were of the Igbo tribe (93.4%). 

SECTION	B:	 TO	ASSESS	 STUDENT'S	 ATTITUDE	AND	COMMITMENT	AND	 ITS	 EFFECT	ON	THEIR	 CLINICAL	

EDUCATION	AND	LEARNING

Table	2:	Student's	attitude	and	commitment	�

FREQUENCY																										PERCENTAGE	(%)

16
13
18

4.1
3.3
4.6

1. Attendance to clinical postings is key 
toobtaining clinical knowledge and skills
- Strongly	disagree
- Disagree
- Neither	agree	nor	disagree

ORIGINAL	RESEARCH
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The overall attitude and commitment of students was calculated using 3 questions. A scoring system was used to 
determine their attitude and commitment, the more positive responses were given a score of 5 and 4, 'I don't 
know' a score 3 and the more negative answers were assigned 2 and 1. The scores ranged from 4 – 15, those who 
scored from 12 and above were taken to have good attitude and commitment and below 12, poor attitude and 
commitment. Majority of the students (55.2%) have good attitude and commitment on their clinical education 
and learning. 

 - Agree
- Strongly	agree

2. I enjoy attending clinical postings
- Strongly	disagree
- Disagree
- Neither	agree	nor	disagree
- Agree
- Strongly	agree

3. How often do you miss clinical postings in a 
month?
- Once
- Twice	
- Thrice
- More

4. I'll go for clinical postings even if attendance 
was not mandatory?
- Strongly	disagree
- Disagree
- Neither	agree	nor	disagree
- Agree
- Strongly	agree

5. I participate actively and ask questions on 
concepts I do not understand?
- Always
- Often
- Sometimes
- Never

139
205

13
41
88

204
45

128
137
68
56

25
71
69

181
45

72
128
176
15

35.5
52.4

3.3
10.5
22.5
52.2
11.5

32.9
35.2
17.5
14.4

6.4
18.2
17.6
46.3
11.5

18.4
32.7
45.0
3.8

Table	3:	Students'	Attitude	and	Commitment	to	their	Clinical	Education

FREQUENCY																										PERCENTAGE	(%)

Poor	attitude	and	committment

Good	attitude	and	committment

175																																																							44.8

216																																																							55.2

**signi�icant	p-value	(<0.05)	
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The Chi square test shows there is a statistically signi�icant association between students' attitude and 
commitment on clinical education and attending clinical postings (p<0.05). 

FIGURE	2:	A	simple	bar	chart	showing	the	association	between	students'	attitude	and	commitment	on	
clinical	education	and	attending	clinical	postings.	

SECTION	C:	ASSESSMENT	OF	THE	EFFECTS	OF	PATIENTS	ATTITUDE	AND	EXTENT	OF	COOPERATION	ON	
CLINICAL	EDUCATION	AND	LEARNING

Table	5:	Patient's	attitude	

Table	4:	Association	between	Students'	Attitude	and	Commitment	on	Clinical	Education	and	Attending	

Clinical	Postings	(Monthly)

How much do you miss clinical 
postings?

- Once
- Twice
- Thrice	
- More

23.706                  <0.001*

Attitude	and	Cooperations
				Poor	(%)				Good	(%)

40 (31.3)       88(68.8)
64 (46.7)       73 (53.3)
31 (45.6)       37 (54.4)

39 (69.6)       17 (30.4)

FREQUENCY															PERCENTAGE	(%)

1. Patients are always cooperative with me?�
				 -	Yes	�
	 -	No	

2. Have you ever experienced any form of 

harassment or abuse from patients?�
	 -	Yes	�
	 -	No	

3. Have you ever resorted to tipping patients off for 

the sole purpose of getting them to cooperate?

	 -	Yes	�
	 -	No	

167 

219 

69 

314 

191 

195 

43.3 

56.7 

18.0 

82.0 

       

49.5 

    50.5 

Chi-square																				P-value
Variables
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Signi�icant	p-value	(<0.05)

The Chi square test shows there is a statistically signi�icant association between patients'attitude and 
cooperation and students' clinical education (p<0.05). 

FIGURE	4:	A	simple	bar	chart	showing	the	association	between	patients'	attitude	and	cooperation	and	
students'	clinical	education.

4.Does this affect your clinical learning?

-	Yes	

-	No	

198              

170 

53.8 

46.2 

The patients' attitude and cooperation were calculated using 3 questions. A scoring system was used to 
determine their attitude and cooperation, the positive answer was given a score of 1 and the negative answer a 
score of 0. The scores ranged from 0 – 3, those who scored from 2 and above were taken to have good attitude and 
cooperation and below 2, poor attitude and cooperation. Majority of the patients (59.8%) have good attitude 
and cooperation on students' clinical education and learning. 

Table	6:	Patients'	Attitude	and	Cooperation

FREQUENCY																										PERCENTAGE	(%)

Poor	attitude	and	committment

Good	attitude	and	committment

175																																																							44.8

216																																																							55.2

FIGURE	3:a	simple	pie	chart	showing	patients'	attitude	and	cooperation.

Table	7:	Association	between	Patients'	Attitude	and	Cooperation	and	Clinical	Education	and	Learning

Does this affect your clinical 
learning?

Yes
No

81.818                  <0.001*

Attitude	and	Cooperations
				Poor	(%)				Good	(%)

122 (61.9)         75 (38.1)

   26 (15.4)      143 (84.6)

Chi-square																				P-valueVariables
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SECTION	D:	TO	MEASURE	THE	EFFECTS	SOCIOECONOMIC	FACTOR	ON	CLINICAL	EDUCATION	AND	LEARNING

Table	8:	Effect	of	socioeconomic	conditions	

FREQUENCY																					PERCENTAGE	(%)

1. How much do you receive monthly as 
allowance in naira (monthly)?
- Less	than	5,000
- 5,000	–	10,000
- 10,000	–	20,000
- 20,000	–	50,000
- Above	50,000

2. Is the stated amount suf�icient for the stated 
period?
- Yes
- No

3. Im still able to forward adequate meals?
- Yes
- No

4. I have missed postings/lectures because I 
didn't have enough money for transportation

 - Yes
- No

5. I do not have all the necessary clinical 
equipment because I don't have enough money 
for transportation?
- Yes
- No

6. I have missed clinical postings/lectures 
because I was too hungry to attend
-	 Yes
-		 No

7. Has this in any way affected my clinical 
learning experience?
-	 Yes
-	 No

13
6

31
162
176

126
260

268
121

150
238

171
216

88
302

196
188

3.4
1.5
8.0

41.8
45.4

32.6
67.4

68.9
31.3

38.7
61.3

44.2
55.8

22.6
77.4

51.0
49.0
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The socioeconomic condition of students was calculated using 5 questions. A scoring system was used to 
determine their socioeconomic conditions, the positive answer was given a score of 1 and the negative answer a 
score of 0. The scores ranged from 0 – 5, those who scored from 3 and above were taken to have good 
socioeconomic conditions and below 3, poor socioeconomic conditions. Majority of the students (59.7%) have 
good socioeconomic conditions. 

Table	4.9:	Socioeconomic	Conditions	of	Students

FREQUENCY																										PERCENTAGE	(%)

Poor	attitude	and	committment

Good	attitude	and	committment

153																																																							40.3

227																																																							59.7

Table	4.10:	Association	between	Students'	Socioeconomic	Conditions	and	Students'	Clinical	Education	and	
Learning	

Does this affect your clinical 
learning?

Yes
No

126.511                <0.001*

Attitude	and	Cooperations
				Poor	(%)				Good	(%)

Chi-square																				P-value
VARIABLE

132 (68.8)        60 (31.3)

  21 (11.5)     161 (88.5)

**signi�icant p-value (<0.05) 

The Chi square test shows there is a statistically signi�icant association between students' socioeconomic 
conditions and students' clinical education (p<0.05). 

FIGURE	6:	A	simple	bar	chart	showing	the	association	between	students'	socioeconomicconditions	and	
students'	clinical	education.

SECTION	E:	EFFECT	OF	ACCOMMDATION	INADEQUACIES	ON	STUDENT'S	CLINICAL	EDUCATION	AND	
LEARNING

�Table 4.11: Effect of accommodation inadequacies 

FREQUENCY																										PERCENTAGE	(%)

279                                                      72.7

105                                                       27.3

1. Are you currently living in the hostel?
- Yes

	 -	No

MEDIKKA	JOURNAL 8



27.2% of respondents don't currently live in the hostel. Majority (49.2%) believe the lack of hostel has 

moderately affected them, 17.6% says it has severely affected them while 33.2% says it has not affected them. 

Majority of students (58.6%) said the hostel is very far from the hospital. There is an available school bus that 

transports students to the hospital according to 51.9% of respondents.  
Majority of students (93.2%) believe they will learn better if the hostel is located within the hospital and 77.8% of 

students have considered skipping postings because of the far location. 

2. If no, how has the lack of accommodation space 
affected your student's clinical education/ learning?
- Has	not	affected	it
- Moderately	affected	it
- Severely	affected	it

3. If yes, how would you rate the current accommodation 
facilities for medical education?
- Poor
- Fair
- Good
- Very	good
- Excellent

4. How proximal is the hostel to the hospital?
- Near
- Far
- Very	far

5. Is there an available school but that transports you to 
the hospital?
- Yes
- No

6. Do you think you will learn better if the hostel is 
located within the hospital?
- Yes
- No

7. Have you ever considered skipping clinical postings 
because of the far location of the hospital?
- Yes
- No

66
98
35

127
153
47
9
4

107
44

214

193
179

345
25

291
83

33.2
49.2
17.6

37.4
45.0
13.8
2.6
1.2

29.3
12.1
58.6

51.9
48.9

93.2
6.8

77.8
22.2

I am satis�ied with current accommodation 

facilities for clinical education 

The far distance between the hospital and 

the hostel has greatly affected my clinical 

learning experience 

The lack of accommodation options within 

the hospital has caused me stress or 

inconvenience during my clinical postings

Agree
(%)

107 
(28.1)

141 
(37.3)

158
(42.2)

Strongly	Agree
(%)

22
(5.8)

163
(43.1)

169
(45.2)

Disagree
(%)

155 
(40.7)

56 
(14.8)

30
(8.0)

Strongly	Disagree
(%)

107 
(28.1)

141
(37.3)

17
(4.5)

1-Strongly	Disagree	(SD),	2-Disagree(D),	3-Agree(A),	4-Strongly	Agree	(SD)	
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Majority of students (80.4%) agree that the far distance between the hospital and hostel has greatly affected their 
clinical learning experience. 

SECTION	 F:	 TO	 ASCERTAIN	 THE	 EFFECT	 OF	 STUDENT	 TO	 TEACHER	 RATIO	 ON	 STUDENTS'	 CLINICAL	
EDUCATION	AND	LEARNING

Table	4.12:	Effect	of	student	to	teacher	ratio	

FREQUENCY																	PERCENTAGE	(%)

1. Are there enough teachers (doctors)accessible to 
you during your clinicalpostings?
- Yes
- No

2. How often do you interact with your teachers 
(doctors) during clincal postings?
- Frequently
- Occasionally
- Rarely

3. How many are you in your current postinggroup?
- Below 10
- 10	–	20
- 21	–	30
- 31	–	40
- 41	–	50
- Above	50		

4. Do you have an academic adviser?
- Yes
- No

204
163

124
197
60

36
188
48
41
10
50

182
190

55.6
44.4

32.5
51.7
15.7

9.7
50.4
12.9
11.0
2.7

13.4

48.9
51.1

Majority of students (55.6%) agree there are enough teachers (doctors) accessible to students during clinical 
postings. Majority of respondents (51.7%) occasionally interact with teachers (doctors) during postings. About 
half of the students (50.4%) are between 10 – 20 in their posting group. A good number of students (51.1%) do 
not have an academic adviser. 

Almost all the students (98.7%) agree smaller groups with more individualized attention (doctors) during 
clinical postings would be preferable. 91.9% of respondents agree they would be more likely to participate in 
clinical postings if there were fewer students.

There are no enough medical doctors to teach students 

during clinical rotations

Smaller group sizes with more individualized attention 

from teachers (doctors) during clinical postings would 

be preferable 

I would be more likely to participate in clinical postings 

if there were fewer students 

Agree

(%)

151 

(39.3)

110 

(28.7)

133 

(34.9)

Strongly	

Agree	(%)

62

(16.1)

268 

(70.0)

217 

(57.0)

Disagree

(%)

151 

(39.3)

4

(1.0)

29 

(7.6)

Strongly	

Disagree	(%)

20 

(5.2)

1
(0.3)

2

(0.5)

1-Strongly	Disagree	(SD),	2-Disagree(D),	3-Agree(A),	4-Strongly	Agree	(SD)	
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DISCUSSION	
The respondent population for this research were  
undergraduate clinical students attending training at 
UNTH, Ituku-Ozalla. They comprise 50.4% (198) 
female and 49.6% (195) male students selected from 
the clinical class groups (400, 500, and 600 level), with 
an average age range of 23-25 years, 94.9% (373) 
single and the remaining 5.1% (20) married or 
divorced. The majority of them were of Igbo ethnicity 
and Christian religion. 

This study found that the majority (more than 80%) of 
the respondents agreed that attendance at clinical 
postings is key to obtaining clinical knowledge and 
skills. Also, 63.7% (250) of the respondents reported 
that they enjoy attending clinical postings, and about 
68.1% (268) of them only missed posting once or twice 
in a month with 57.8% (227) of them reporting that 
they would go for clinical postings even if the 
attendance was not mandatory and the majority of 
them would always, often or sometimes participate 
actively and ask questions on concepts they did not 
understand during postings. The overall attitude and 
commitment of students to attendance to clinical 
postings was measured at 55.2% (217) which 
represents a good attitude and commitment to clinical 
postings among the respondents, although the self-
reporting feature of the questionnaire could affect the 
generalization and reliability of this data. 

Also from the analysis, an association between the 
students' attitude and commitment to clinical 
education and attending clinical postings was 
established, with a statistically signi�icant p-value of 
<0.001, stating that the attitude and commitment of 
the student to clinical posting will affect their 
attendance to same. There have not been enough 
empirical research around these objectives and 
therefore the �indings can't be discussed alongside 
�indings from other studies. 

Also from this study, it was discovered from 56.7% 
(223) of the respondents that patients are not always 
cooperative with them. However, the majority of them 
had never experienced any form of harassment or 
abuse from patients (82%=322) and had never 
resorted to tipping the patients off for the sole purpose 
of getting them to cooperate (50.5%=198). It was 
reported by 53.8% (211) of the respondents that the 
patients' attitude affected their clinical learning. The 
majority of the patients were reported to be 
cooperative and show a good attitude towards the 
students on clinical posting. From the analysis, an 
association between the patients' attitude and 
cooperation to clinical education and attending clinical 

postings was established, with a statistically 
signi�icant p-value of <0.001, stating that the attitude 
and cooperation of patients to students on  clinical 
posting will affect their attendance to same. 

Contrary to this �inding, a study done by Onotai L. et al, 
aimed to determine the overall attitude and perception 
of patients toward medical students' involvement in 
their hospital care revealed that there was a high 
acceptance rate for medical students' involvement in 

9
the care delivery among patients . Also, in another 
study by Izadi P et al, it was found that the total score of 
patients' attitudes toward the presence of the students 
was above average. In addition, the total score of 
patients' feelings toward the presence of the students 

10was also above average . However, these �indings do 
not address the direct objective of our research and 
cannot be used to compare the �indings of our 
research. 

The study found that the majority of the students 
received more than #50,000 as a monthly allowance. It 
was also noted that 87.2% (343) of the respondents 
did not receive less than #20,000 as a monthly 
a l lowance .  Al though the  majori ty  of  them: 
(68.9%=271) could afford an adequate meal, 
(61.3%=241) had not missed lectures/postings 
because they didn't  have enough money for 
transportation, (55.8%=219) had all the necessary 
clinical equipment, (77.4%=304) never missed 
lectures/postings because they were too hungry to 
attend, it was however noted that the majority 
(67.4%=265) of the respondents still reported that 
their monthly allowance was not suf�icient for the 
month, and these factors had affected the clinical 
learning experience of the majority (51%=200). It was 
noted generally that 59.7% (235) of the respondents 
had good socioeconomic conditions. A statistically 
s i g n i � i c a n t  a s s o c i a t i o n  b e t w e e n  s t u d e n t s ' 
socioeconomic conditions and students' clinical 
education was established with a p-value <0.001, 
stating that students' socioeconomic condition has a 
signi�icant impact on the student's clinical education. 

In a study by Kencie Ely et al, it was found that medical 
students in the disadvantaged group (lower 
socioeconomic status) scored signi�icantly lower in 
their exams than their counterparts with higher 

11
socioeconomic status . Contrarily, another study 
revealed that medical students who receive(s) less 
than ten thousand naira (≈US$27) every month as 
upkeep allowance had better academic performance 

13than students who received much more . However, 
these studies centered on academic performance and 
not focused on attitude towards clinical education. 
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Also, from the �indings of this study, 72.7% (286) of the 
students were living in the hostel, of which 82.4% 
(324) rated the accommodation poor and at most, fair. 
The majority (70.7% =278) of the respondents 
reported that the hostel was far from the hospital, 
although 51.9% (204) reported that there was school 
bus to transport students to the hospital. 93.2% (366) 
of the respondents submitted that they would learn 
better if their hostel was located within the hospital. 

It was also noted that 77.8% (306) of the respondents 
had considered skipping clinical postings because they 
lived at a far location from the hospital. 66.2% (260) of 
the respondents were not satis�ied with their current 
accommodation facilities, 80.4% (316) of the 
respondents agreed the far distance between the 
hospital and the hostel had greatly affected their 
clinical learning experiences, and 87.4% (343) also 
agreed that the lack of accommodation options within 
the hospital had caused them stress/inconvenience 
during their clinical postings. It is therefore concluded 
from these �indings that accommodation inadequacies 
affect the respondents' clinical education and learning. 

A study by Salmani et al that the number of students in 
each department (47.3%) and the attitude of staff and 
lack of facilities and equipment (47%) were reported 

1 5as barriers to clinical education.  In another 
descriptive, it was found that shortage of students' 
accommodation depleted students' performance in 
that it encouraged truancy and poor concentration of 

14student in their academic work . It is also noted that 
these �indings do not address the direct objectives of 
our research. Although these �indings are related to the 
objectives of our study, they were all carried out 
outside Nigeria, none has been done within the 
country. 

The majority (55.6% =219) of the respondents in this 
study reported that there were enough teachers 
(Doctors) accessible to them during their clinical 
postings. Also, only 32.5% (128) of them reported that 
they often had frequent interactions with their teacher 
during clinical posting, the others occasionally (51.7% 
=203) or rarely (15.7% =62) interacted. The majority 
(60.1% =236) of the respondents reported being 20 
and below in a group, but it was also noted that 16.1% 
(63) of the respondents were more than 40 in their 
posting group. 51.1% (201) of the respondents did not 
have an academic adviser. It was noted that 55.4% 
(218) of the respondents reported that there were not 
enough medical doctors to teach students during 
clinical rotations. 98.7% (388) of the respondents 
agreed that  smaller  group sizes with more 
individualized attention from teachers (doctors) 
during clinical postings would be preferable, and 
91.9% (361) of the respondents agreed that they 

would be more likely to participate in clinical postings 
if there were fewer students in the posting groups. 
These responses infer that the student to-teacher ratio 
affects the students' clinical education and learning. 

In a cross-sectional study done by Ofei-Dodoo S et al, 
majority of their respondents had good clinical 
experiences which were attributed to interaction with 

15the attending physician supportive residents . 
However, those who had undesirable clinical 
experiences attributed it to not having enough patient 
exposure, the group size of clinical learners, and not 
having enough time with the attending physicians. In 
another cross-sectional descriptive study done by 
Gemuhay HM et al, the majority (60%) of nursing 
students reported that clinical placement did not 
provide them with adequate opportunity for effective 
clinical learning and they mentioned shortage of nurse 
tutors in clinical areas as the main reason for 

16inadequate clinical learning . Although these �indings 
are related to what this project wants to achieve, it 
does not directly address the objectives of our study. 

Study	limitation
1. The participation of the respondents will be 
voluntary, and the questionnaire will be completed 
by the students who chose to �ill it out. However, 
the data obtained from the students will be self-
reported. This reliance on self-reported data could 
potentially compromise the accuracy of the study, 
as the researchers are unable to verify its 
validity.  

2. Due to the busy schedules of the students, they 
may not be able to give the required attention and 
time to participate in the research, particularly 
considering their approaching examinations. This 
may affect the response rate and potentially 
introduce bias in the data collected. We were able 
to avert this by meeting them at their various 
hostels during the weekends, we also delayed data 
collection from the 400 level class till they were 
done with their third professional examination. 

CONCLUSION
This study found out good attitude and commitment 
among the student-respondents towards clinical 
posting. This was portrayed by the majority of them 
enjoying clinical posting, not missing posting 
deliberately, participating actively and asking 
questions during posting. It was also found from this 
study that patients' cooperation was not a challenge 
among the majority of the respondents as the majority 
had never been harassed by a patient, and had not 
bribed a patient to be treated. 
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A signi�icant association was found between patients' 
and students' attitudes to clinical education and 
students attending clinical. 
I t  was  a lso  found from this  study that  the 
socioeconomic condition of students signi�icantly 
affects students' clinical education. Still from this 
s tudy,  I t  i s  concluded that  accommodation 
inadequacies affect the respondents' clinical education 
and learning as the majority of the respondents 
reported that they had considered skipping clinical 
postings because they lived at a far location from the 
hospital, far distance between the hospital and the 
hostel had greatly affected their clinical learning 
experiences, lack of accommodation options within 
the hospital had caused them stress/inconvenience 
during their clinical postings. Also, the majority of the 
respondents reported that there were not enough 
medical doctors to teach students during clinical 
r o t a t i o n s ,  s m a l l e r  g r o u p  s i z e s  w i t h  m o r e 
individualized attention from teachers (doctors) 
during clinical postings would be preferable and that 
they would be more likely to participate in clinical 
postings if there were fewer students in the posting 
groups.
 
This strengthened the fact that the student-to-teacher 
ratio affects the students' clinical education and 
learning.  
The paucity of related publications limited the 
discussion of the �indings of this study. There have not 
been enough studies addressing the direct objectives 
of this study and it made it dif�icult to compare the 
�indings of this work to other researchers' �indings. 
However, these �indings will serve as a foundation/ 
pioneer in this area of research. 

RECOMMENDATIONS

From inferences drawn from working on this project 
and the �indings made, we recommend that; 
Efforts should be made to locate the students' hostels 
within or close to their training facilities in order to 
reduce the stress of them coming from a far place and 
other risks associated with it. 
Their posting group population should be minimized 
in order to foster more interactions and participation 
of the students during clinical postings. Attention be 
given to the environment of training of health workers 
in the areas of where they live, student-to-patient 
interactions and vice versa, and bridging the wide gap 
in student-to-teacher population found in most 
training institutions. 
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ABSTRACT
Background: Mental health issues, including anxiety 
and depression, are increasingly recognized among 
university students, particularly in demanding 
academic environments. This study explores the 
prevalence, manifestations, and associations of 
common mental disorders among medical students at 
the University of Nigeria, Enugu Campus.

Methods: A cross-sectional study was conducted with 
360 undergraduate medical students using a 
descriptive survey. Data was analyzed with SPSS 
version 26, and a 99.0% response rate was achieved 
from the distributed questionnaires.  Socio-
demographic and psychosomatic factors were 
examined, and the prevalence of mental disorders was 
assessed.

Results: The mean age of participants was 21.96 years 
(SD=3.35), with the majority aged 21-25 and in their 
5th year of study. Prevalence rates for common mental 
disorders included headaches (42.3%), poor sleep 
(31.5%), and nervousness (45.3%). Feeling unhappy 
was observed in 31.9% of students, with 15.0% 
reporting suicidal thoughts. Notably, 38.8% of 
students had scores indicating the presence of 
common mental disorders. Signi�icant associations 
were found between �inancial distress and academic 
decline with the presence of mental disorders 
(p<0.05), socio-demographic factors and number of 
hours of sleep 

Conclusions: A signi�icant proportion of medical 
students at the University of Nigeria experience 
common mental disorders, with academic and 
�inancial stressors being prominent contributors. 
These �indings underscore the need for targeted 
mental health interventions and support systems to 
address the challenges faced by students in high-
pressure academic settings

INTRODUCTION
 Anxiety can be de�ined as apprehension, tension, or 
uneasiness that stems from the anticipation of danger, 
which may be internal or external [1]. Depression is a 

common disorder involving a depressed mood or loss 
of pleasure or interest in activities for long periods of 
time [1,2]. The burden of anxiety globally is 3% in the 
general population [3] however is rises to about 30% 
among medical students. In Nigeria a similar scenario 
is seen with anxiety recorded among medical students 
from the various medical schools in different states [4]. 
Although, the prevalence decreases to below 15% in 
Enugu, anxiety remains burden among medical 
students in Enugu [5-10].
This study aims to determine the prevalence of mental 
disorders and associated factors among medical 
students of in University of Nigeria. By examining the 
prevalence of anxiety and depression and its 
relationship with poor sleep, academic performance, 
and �inancial burden among medical students, this 
research will  help to inform evidence-based 
interventions and policies aimed at promoting mental 
health and wellbeing among medical students. 

METHODOLOGY

Study	area	and	design

This study was carried out in University of Nigeria 
Enugu Campus and University of Nigeria Teaching 
Hospital Old site and University of Nigeria Teaching 
Hospital New site in Ituku/Ozalla Enugu State. The 
study was an analytical cross-sectional study which 
assessed the prevalence of anxiety and associated 
factors.

Study	Population

This study was carried out among medical students 
from second to the �inal year of academic study who 
gave their consent after appropriate explanation of the 
study and liberty to withdraw from the study at any 
point. Students who were too sick to participate were 
excluded from the study.	

Sample	size	determination

The sample size was calculated and determined using 
the Cochrane's formula. The minimum sample size 
used was to be 361.
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 Ethical	Consideration:

Ethical approval will be sought from the Ethical 
Committee University of Nigeria Teaching Hospital, 
Ituku-Ozalla.

An informed verbal consent will be sought from all 
participants prior to the administration of the survey 
instrument. The participants comfort and convenience 
were put into consideration. 

Respondents were assured of the con�identiality of the 
information shared and revealing identity such as 
name was not required. 

The information sought was obtained without bias and 
was strictly restricted to relevance to the study 

Study	instrument:
A well-constructed, written and self-administered 
questionnaire was used for this study. 

Data	Analysis

Data was analyzed using the Statistical Package for 
Social Sciences Software (SPSS 26.0 version, 2018). 
The results computed will be presented in percentages 
and �igures. The responses were properly scrutinized 
to ensure invalid responses and missing information 
were not used for analysis.

RESULTS
We had a response rate of 99.9%, with 360 out of 362 
distributed questionnaires completed and returned.

Age

Undergraduate	level

Gender

Ethnicity

Marital	status

Religion

Monthly	allowance

16-20
21-25
26-30
>30
Mean=	21.96
	(SD=3.35)

nd
2 		year

rd3 		year
th

4 		year
th5 		year
th6 		year

Male
Female

Igbo
Yoruba
Hausa
Others

Single
Married
Divorced
Widowed

Christian
Muslim
Traditional	
religion

<10,000
10,000	–	20,000
20,000	–	40,000
40,000	–	60,000
>60,000

107
224
28
1

60
70
56
125
49

214
146

316
13
8
22

337
18
2
2

346
12
2

56
56
94
73
68

29.7
62.2
7.8
0.3

16.5
19.3
15.6
34.9
13.7

59.4
40.6

87.8
3.6
2.2
6.1

93.6
5.0
0.6
0.6

96.1
3.3
0.6

16.1
16.1
27.1
21.0
19.6

4.1	SOCIO-DEMOGRAPHICS	OF	RESPONDENTS�
TABLE	1:SHOWING	PARTICIPANTS	SOCIO-DEMOGRAPHIC	CHARACTERISITCS

Variables Frequency
(N=360)

Percentage	
(%)
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The socio-demographic characteristics of the 360 participants reveal a mean age of 21.96 years (SD=3.35), with 
the majority (62.2%) aged 21-25. Most students are in their 5th year (34.9%). The gender distribution is 59.4% 
male and 40.6% female. Ethnically, 87.8% are Igbo, followed by 3.6% Yoruba and 2.2% Hausa. The majority 
(93.6%) are single, with 96.1% identifying as Christian. Monthly allowances vary, with 27.1% receiving 20,000 – 
40,000 Naira. This demographic snapshot highlights the predominance of Igbo ethnicity and Christianity among 
the students, with a signi�icant proportion in the 21-25 age range and in their later years of study.

Table	2:	Prevalence	of	common	mental	disorders	(Anxiety	and	Depression)	disorders	among	Medical	
students	in	University	of	Nigeria

Headaches

Poor	appetite

Sleeps	badly

Easily	frightened

Shaky	hands

Feels	nervous,	tense	or	worried

Poor	digestion

Have	trouble	thinking	clearly

Feels	unhappy
Religion
Cries	more	than	usual

Dif�iculty	 in	 enjoying	 daily	
activities

Dif�iculty	in	making	decision

Poor	daily	activities

Inability	to	carry	out	a	is	useful	
part	of	my	life

lost	interest	in	things

Feeling	of	worthlessness

Having	suicidal	thought

Feels	tired	all	the	time

Uncomfortable	 feeling	 in	 the	
stomach

Easily	tired

YES
NO
YES
NO
YES
NO
YES
NO
YES
NO
YES
NO
YES
NO
YES
NO
YES
NO
YES
NO
YES

NO
YES
NO
YES
NO
YES

NO
YES
NO
YES
NO
YES
NO
YES
NO
YES

NO
YES
NO

150
204
59
296
111
241
89
268
62
293
163
193
56
299
69
288
115
239
45
313
108

246
116
242
97
256
59

293
154
198
33
320
53
300
124
232
84

270
151
206

42.3
57.5
16.6
83.1
31.5
68.5
24.9
75.1
17.5
82.5
45.3
54.2
15.7
83.8
19.3
80.7
31.9
67.1
12.6
87.4
30.5

69.5
32.4
67.4
27.4
72.3
16.8

83.2
43.8
56.3
9.3
90.7
15.0
85.0
34.8
65.2
23.5

75.6
42.2
57.5

Frequency
(N=360)

Percentage	(%)Variables
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Among 360 medical students at the University of Nigeria, common mental disorders are prevalent. Headaches 
affect 42.3%, poor appetite 16.6%, and poor sleep 31.5%. Anxiety symptoms include nervousness in 45.3%, 
easily frightened in 24.9%, and shaky hands in 17.5%. Depression symptoms include feeling unhappy (31.9%), 
crying more than usual (12.6%), and feeling worthless (9.3%). Additionally, 15% have suicidal thoughts. Daily 
activities are impacted, with 30.5% �inding it dif�icult to enjoy them and 34.8% feeling tired all the time. These 
�igures highlight signi�icant mental health challenges among the student population.

Figure	1:	Showing	undergraduates	who	feel	overburden		with	school	work
This �igure indicates that among students who feel overburdened with school work, 130 do not have a mental 
health disorder, while 89 do. This suggests that a substantial number of students experiencing a high academic 
burden are also dealing with mental health issues, highlighting the potential impact of academic stress on 

Variables																																																																																																										Frequency	(%)												Percentage																										

38.8%

61.2%

124

196

Common	mental	disorder Present
(with score of ≥ 6)

Absent
(with score of <6)

Table	3:	To	determine	the	manifestations	of	common	mental	disorders	among	Medical	students	in	
University	of	Nigeria

The table presents the prevalence of common mental disorders among medical students at the University of 
Nigeria. Of the 360 students surveyed, 124 (38.8%) had scores indicating the presence of common mental 
disorders (≥6), while 196 (61.2%) had scores indicating the absence of such disorders (<6). This suggests that a 
signi�icant portion of the student population, over one-third, experiences common mental disorders.

Table	 4:	 The	 socio-demographic	 factors	 associated	with	 common	mental	 disorders	 among	Medical	
students	in	University	of	Nigeria.

Variables Common	
mental	
disorder
	present

Common	
mental	
disorder
Absent

Chi	square		(p-	
value)

Age 44
60

54
120

5.696  (0.127)16-20
21-25
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Undergraduate	
level

Gender

Ethnicity

Marital	status

Religion

Monthly
	allowance

12
0

21
26
20
36
19

68
54

111
1
2
7

114
8
0
0

113
7
1

18
17
30
23
29

12
1

29
34
28
81
24

125
72

171
9
6
12

186
7
1
2

194
3
1

32
33
54
41
32

4.598  (0.331)

2.496   (0.287)

5.756  (0.218)

3.931  (0.415)

4.656  (0.097)

3.085  (0.544)

26-30
>30

nd2 		year
rd3 	year
th4 year
th5 		year
th6 		year

Male
Female

Igbo
Yoruba
Hausa
Others

Single
Married
Divorced
Widowed

Christian
Muslim
Traditional
	religion

<10,000
10,000	–	20,000
20,000	–	40,000
40,000	–	60,000
>60,000

The table presents socio-demographic factors associated with common mental disorders among medical 
students at the University of Nigeria. No signi�icant associations were found between age, undergraduate level, 
gender, ethnicity, marital status, religion, and monthly allowance with the presence of common mental disorders, 
as indicated by p-values greater than 0.05 for all variables. The highest prevalence was observed in the 21-25 age 
group, 5th-year students, males, Igbos, singles, Christians, and those with a monthly allowance of 20,000-40,000 
Naira. However, the lack of statistical signi�icance suggests these factors do not strongly correlate with mental 
disorders in this sample.

Table	5:	Psychosomatic	factors	associated	with	common	mental	disorders	among	Medical	students	in	
University	of	Nigeria

Variables Common	
mental	
disorder
	present

Common	
mental	
disorder
Absent

Chi	square		(p-	
value)

Number	of	hours	of	
sleep

22

57
35
8

29

101
62
5

4.010  (0.260)<4hours

4-6	hours
6-8	hours
8hrs

MEDIKKA	JOURNAL 19



ORIGINAL	RESEARCH

The table shows the association between the number of hours of sleep and the presence of common mental 
disorders among medical students at the University of Nigeria. The highest prevalence of mental disorders was 
observed among students sleeping less than 4 hours (22) and 4-6 hours (57). However, the chi-square test 
indicates no signi�icant association between sleep duration and the presence of mental disorders (p = 0.260). 
This suggests that the number of hours of sleep does not signi�icantly impact the occurrence of common mental 
disorders among students.

Majority of respondents, 45.6%, rate their academic performance as "Good," followed by 38.8% who rate it as 
"Average." A smaller proportion, 10.3%, considers their performance "Excellent," while 5.3% rate it as "Poor." 
This indicates that most students perceive their academic performance positively, with a signi�icant portion 
feeling it is at least good or average.

Table	 6:	 Association	 between	 common	 mental	 disorders	 and	 those	 experiencing	 other	 associated	
factors	performance	among	medical	students	in	university

Variables Common	
mental	
disorder
	present

Common	
mental	
disorder
Absent

Chi	square		
(p-	value)

Have	you	ever	been	
treated	 for	 mental	
disorder
	
Have	you	ever	used	
any	 psychoactive	
substance

How	 often	 do	 you	
use	 psychoactive	
substance

9

67

5
6
34
31
46

6

82

3
4
29
52
103

3.017 (0.082)

8.289 (0.040)*

13.879 (0.08)

Yes

Yes

Daily
Weekly
Occasionally
Rarely
Never
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The table examines the association between common 
mental disorders and various mental health-related 
variables among medical students in the University of 
Nigeria. Students previously treated for mental 
disorders showed a higher prevalence of common 
mental disorders (p=0.082, not signi�icant).
Psychoactive substance use was signi�icantly 
associated with common mental disorders (p=0.040). 
Frequency of substance use varied but was not 
statistically analyzed for signi�icance. A family history 
of mental disorders signi�icantly correlated with 
common mental disorders (p=0.003). Strained 
relationships were also signi�icantly associated with 
common mental disorders (p=0.000). 
These �indings indicate that psychoactive substance 
use, family history, and relationship strain are 
signi�icant factors linked to mental disorders among 
this population.

DISCUSSION
The emotional well-being of medical students has been 
a concern since as early as 1956, as it can signi�icantly 
impact their overall performance and lead to a cascade 
of consequences at both personal and professional 
leve ls .  Nu m e ro u s  s t u di e s  h ave  h i gh l i gh te d 
considerable distress among medical students, 
although some have reported minimal or no evidence 
of stress.

In our study, 38.8% of students experienced anxiety 
and depression, indicating a high prevalence and is a 
little above the range of 29.2% to 38.7% in the global 
prevalence [3] but however similar to a study on 
mental health status of medical students in Calabar 
which showed that 39.2% had a poor mental health 
status,. It is a higher than the results of comorbid 
anxiety and depression of 21.20%, with depression 
and anxiety at 51.30% and 30.1% independently, in a 
study in Ethiopia [11-13]. 

A study in ESUT showed a prevalence of anxiety of 63% 
which a is higher prevalence than the results in our 
study [5]. This higher value might be due to that study 
focusing only on anxiety whereas our study focuses on 
comorbid anxiety and depression.  The self-
administered and anonymous nature of the SRQ20 
questionnaire prevented further follow-up on 

students with common mental disorders. 

The study also showed higher anxiety and depression 
th

prevalence among 5  year mental disorders possibly 
due to the stress of facing a clinical oriented 

th
professional MBBS exam (4  MBBS exam) which is 
different from the higher prevalence in preclinical 
students medical in a study in the University of Benin 
[11]. Also, our study showed a higher prevalence of 
anxiety and depression levels in males.

To better understand the variables affecting medical 
students' stress levels, we included socioeconomic 
factors in our questionnaire and found a relationship 
between �inancial distress, also sleep quality and 
academic performance where associated with 
common mental disorders. This is similar to the study 
on the evaluation of anxiety and depressive symptoms 
among University of Abuja medical students showing 
factors independently associated with co-morbid 
anxiety and depression were being a student receiving 
less than one dollar equivalent per day as allowance 
and being a student from the Igbo ethnic group and 
factors associated with psychiatric morbidity included 
being a student of a private institution, average 
academic performance, below average academic 
performance, and having a father or a mother with 
highest level of formal education below �irst degree 
and respectively[13].

Policy	Implications
1.  Allocate resources for Increased	 Funding:	

mental health services, research, and awareness 
campaigns.

2.   Enhance access to evidence-Improved	Access:
based treatments, including psychotherapy and 
medication.

3.   Implement initiatives to reduce Reduced	Stigma:
stigma and promote mental health literacy.

4.   Integrate mental health services Integrated	Care:
into primary care and community settings.

5.  Train healthcare Workforce	 Development:	
professionals to address mental health needs.

ORIGINAL	RESEARCH

Family	History	of	
mental	disorder

Do	you	consider	your	
relationship	strained?	
If	they	are	no	longer	
alive,	did	you	consider	
your	relationship

13

20

5

8

8.557 (0.003)*

13.732
 (0.000)*

Yes

Yes
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6.  Research Prioritization: Fund research to better 
understand anxiety and depression, and develop 
effective interventions.

7.  Policy Reforms: Address social determinants of 
mental health, such as education, employment, 
and housing.

8.  Monitoring and Evaluation: Establish systems to 
track progress and evaluate policy effectiveness.

 By studying anxiety and depression, we can 
inform policy decisions, improve mental health 
outcomes, and reduce the signi�icant social and 
economic burden associated with these 
conditions.

STUDY	LIMITATIONS
The study's generalizability is limited as the sample was 
drawn from a single medical school, preventing cause-
effect associations between psychological variables and 
depression. Another limitation is cost and distance 
between the three campuses as well as time constraint.
Other limitations include the lack of baseline mental 
health data at medical school entrance and the absence of 
population-based data for comparison. A mixed method 
study may have provided more insights. 

The self-administered and anonymous nature of the 
SRQ20 questionnaire prevented further follow-up on 
students with common mental disorders.
 Anxiety and depression have signi�icant costs for 
individuals and society, including medical school 
dropout, suicide, relationship deterioration, marital 
problems, and impaired work ability. 

CONCLUSION
A notable percentage of medical students at the 
University of Nigeria face mental health challenges. 
Academic stress and �inancial distress are strongly 
associated with these mental health issues. No signi�icant 
correlation was found between socio-demographic 
factors and mental disorders, suggesting that mental 
health issues might be more in�luenced by psychosocial 
stressors rather than demographic characteristics.

RECOMMENDATIONS	
Enhanced	Mental	Health	Support	Services:	Establish 
or expand counseling and mental health services on 
campus to provide students with access to professional 
support. Regular workshops on stress management and 
mental well-being should be implemented.

Academic	Support	and	Counseling: Develop academic 
support programs to help students manage their 
workload more effectively. Consider providing academic 
counseling and tutoring to alleviate stress and improve 

performance.

Financial	Assistance	Programs: Introduce or enhance 
�inancial aid and support programs to address �inancial 
distress among students. This could include scholarships, 
emergency funds, or budgeting workshops.

Stress	 Management	 Initiatives: Implement stress 
management and resilience training as part of the 
curriculum or as extracurricular activities. Offer 
resources such as mindfulness and relaxation techniques.

Regular	 Mental	 Health	 Screenings: Conduct regular 
mental health screenings and assessments to identify 
students at risk and provide early intervention. 
Incorporate mental health education into the academic 
curriculum to increase awareness and reduce stigma.

Peer	 Support	 Networks: Encourage the formation of 
peer support groups and networks where students can 
share experiences and provide mutual support. Train 
student leaders in mental health �irst aid to foster a 
supportive community.

Sleep	 and	 Lifestyle	 Education: Provide education on 
the importance of adequate sleep and healthy lifestyle 
practices. Offer workshops or resources on maintaining a 
balanced lifestyle to support overall well-being.

Collaborative	Research	and	Evaluation: Continuously 
evaluate the effectiveness of mental health interventions 
and support systems. Encourage ongoing research into 
the mental health needs of medical students and other 
high-pressure academic environments.
Implementing these recommendations can help address 
the mental health challenges faced by medical students 
and improve their overall well-being and academic 
performance.
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ABSTRACT
Aim: This study aimed to investigate the factors 
in�luencing the career intentions of clinical medical 
students at the University of Nigeria, with a particular 
focus on their likelihood to practice medicine in 
Nigeria after graduation. The research sought to 
understand the attitudes, perceived challenges, and 
aspirations of future medical professionals in the 
context of Nigeria's healthcare system.

Method:	 A descriptive cross-sectional study was 
conducted among 307 fourth, �ifth, and �inal year 
medical students at the University of Nigeria Teaching 
Hospital. Data was collected using a structured 
questionnaire that explored various aspects of 
students' career intentions, perceptions of the 
Nigerian healthcare system, and factors in�luencing 
their decision to practice in Nigeria or abroad. The 
study employed a combination of strati�ied and simple 
random sampling techniques. 

Results: The study revealed that 26.4% of students 
were unsure about their future plans, while 21.5% 
expressed an inclination to remain in Nigeria, and 
19.5% indicated they were unlikely to stay. Financial 
instability emerged as a primary concern, with 28.9% 
identifying it as the main factor in�luencing their 
decision. Other signi�icant factors included the quality 
of  healthcare infrastructure,  avai labi l i ty  of 
professional development opportunities, and political 
stability. A substantial majority (79.1%) felt that the 
government provided inadequate support for the 
medical profession in Nigeria. The study also 
uncovered signi�icant dissatisfaction (57.5%) with the 
current medical training system. Interestingly, 94.7% 
of students who had participated in international 
medical programs reported that these experiences 
positively in�luenced their perception of overseas 
opportunities. However, contrary to previous studies, 
more students in this cohort preferred staying in 
Nigeria, possibly due to increased costs of emigration 
and recent improvements in local residency 
placements. 

Conclusion: The �indings highlight the complex 
interplay of factors in�luencing medical students' 
career decisions in Nigeria. While there are positive 

indications of a preference to stay, signi�icant 
challenges remain in the areas of healthcare 
infrastructure, professional development, and 
government support. The study underscores the need 
for comprehensive strategies to enhance medical 
education, improve healthcare facilities, provide 
�inancial incentives, and create a supportive policy 
environment. 

INTRODUCTION

1.1	BACKGROUND
The quantity and distribution of workforce in the 
health workforce plays a signi�icant role in the welfare 
of a nation. A direct link has been shown between the 
number of healthcare workers in a country and its 

1ability to achieve positive health outcomes .

Physician migration from developing countries, 
including Nigeria and other countries in sub-Saharan 
Africa to more developed countries, seems to be on the 
increase in recent years and has become a major cause 

2for concern . The emigration of medical doctors from 
developing countries to more developed countries is 
very common and is termed “physician brain-drain” 
and nicknamed “japa”. 
 
This has been associated with personal bene�its to the 
physicians involved, such as higher education and 
income, but with resultant negative consequences on 

3the health systems of the physicians' home countries . 
It has posed serious challenges to the human resources 
for health in Nigeria. Resident doctors undergoing 
specialist training in the country's many tertiary 
hospitals have constituted signi�icant proportion of 
physicians who had left or have intention to leave 
Nigeria for other nations of the world. This is also 
obtainable among the graduate medical doctors 
(house of�icers) doing their mandatory 1-year 

4.
internship in the tertiary hospitals across the nation

In 2018, data from the World Health Organization 
showed that the ratio of physicians to the general 

5population in Nigeria was 4 to 10,000 . In the face of an 
increasing disease burden globally and nationally, 
there is a need to develop strategies for reinforcing the 
Nigerian healthcare system. 
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The decisions that medical students make regarding 
their career paths have a direct effect on the future 
medical workforce of a country.

Their choice of specialty determines the specialty 
distribution of the country's medical workforce and its 

6ability to deliver specialized healthcare services . 
Medical school students are exposed to different areas 
of the profession and usually develop a preference for 

7
certain specialties during this time .

The massive exodus of physicians from Nigeria has 
stalled the growth in physician population relative to 

8
the growth in the country's population . According to 
the World Health Organization (WHO) Global Health 
Workforce of medical doctors, the number of 
physicians and physician per 10 000 population in 

9
Nigeria as of 2018 were 74 543 and 3.8, respectively . 
These numbers are over-estimations as they include 
all doctors licensed to practice, including retired ones 
and those who might have emigrated to other 
countries. In 2021, the Nigeria Medical Association 
(NMA) lamented that less than half of the over 80 000 
doctors registered with the Medical and Dental 
Council of Nigeria (MDCN) were practicing in the 
country, giving the country's doctor-to-population 
ratio of 1 to between 4 000 and 5 000, against the WHO 
recommended 1 doctor to 600 people. Early in 2022, 
the Medical and Dental Consultants Association of 
Nigeria (MDCAN) bemoaned that over 100 medical 
consultants left from 17 Nigerian tertiary health 
institutions in the preceding two years. Few months 
after, the body conducted a survey among her 
members which showed that over 500 medical and 
dental consultants had left Nigeria for developed 
countries over the preceding 2 years and nine out of 
every 10 consultants with less than 5 years of 
experience plan to leave the country for greener 

10pasture .

In order to have a clear understanding of the migration 
trend among physicians, a survey among medical 
students is important. Medical students are the future 
medical practitioners, and their emigration intention 
may give a projection of the medical brain drain trend 
and may give an indication of the medical work force in 
a country in the near future.  This study aims to 
identify the factors in�luencing the decision of medical 
students to practice medicine in Nigeria after medical 
school.

METHODOLOGY
Study	area	and	design

The study was carried out in Enugu state. The study 
site was the University of Nigeria Teaching Hospital 
(UNTH) Enugu. A descriptive cross-sectional study 
was employed for this study.

Study	population
This study was conducted among fourth, �ifth and �inal 
year medical students of University of Nigeria 
Teaching Hospital. Medical students who did not 
consent to the study were excluded.

Sample	size	estimation
The sample size for this study was determined using 
the Cochran's formula and a minimum of 330 
participants was required for this study.

Sampling	technique
The sampling technique employed in this study was 
the multistage sampling method. Initially, the clinical 
classes were strati�ied into three groups: fourth-year, 
�ifth-year, and �inal-year medical students. 
Once the strata were de�ined, a simple random 
sampling method was used within each stratum to 
select participants for the study. 

Study	tool	and	data	collection
A pretested structured questionnaire was used to 
collect data from the students. Data was collected via 
the questionnaires which were distributed at the 
various hostels and lodges as explained in the study 
site. An online questionnaire was also generated and 
used for the purpose of this study. There was a 
pretesting of the questionnaires on 5% of the sample 
size in another population that was not selected for the 
study. Their responses were not added to this study.

Data	analysis
The Data was analyzed electronically using 
International Business Machines Corporation 
Statistical Product and Service Solutions (IBM SPSS) 
software version 26.0. The results obtained were 
presented using tables, bar charts, and pie charts 
accordingly. Summary statistics such as mean, 
frequency, and proportion were used to represent 
qualitative and quantitative data.

Ethical	considerations
Ethical clearance was obtained from the ethics 
committee of the University of Nigeria Teaching 
Hospital, Ituku-Ozalla, Enugu state. Participation was 
voluntary and based on written informed consent. 
Con�identiality and anonymity of the respondents was 
ensured.
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The table above shows the baseline socio-demographic details of the participants. Most were aged 19-24 years 
(68.5%), males (68.7%), of the Igbo tribe (90.9%), single (95.1%) and Christians (94.8%).  
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   >35

GENDER
Male
Female

TRIBE
Igbo
Hausa 
Yoruba 
Others 

MARITAL	STATUS
 Married
 Single 
 Divorced 

RELIGION
Christianity
Islam 
African
 traditional
 religion 

0

211
96

279
6
5
17

14
292
1

291
6
2

0

68.7
31.3

90.9
2.0
1.6
5.5

 4.6   
  95.1
  0.3

94.8
2.0
0.7

FIGURE	1:	LIKELIHOOD	OF	
PRACTICING	IN	NIGERIA	AFTER	
COMPLETION	OF	EDUCATION
This �igure illustrates the likelihood of 
respondents practicing in Nigeria 
after completion of their education. 
Most of our respondents are still 
unsure (26.4%) 
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VARIABLES FREQUENCY	

(N=307)

PERCENTAGE	

(%)

MEAN±SD

AGE

   <19
19-24
25-30
31-35

0
189
82
5

0
68.5
29.7
1.8

23.67   ± 
2.510

RESULTS
INTRODUCTION
Three hundred and seven (307) participants were recruited in the study.

TABLE	1:	SOCIO-DEMOGRAPHIC	DATA	

LIKELIHOOD OF 
PRACTICING IN 
NIGERIA AFTER 
COMPLETION OF 
EDUCATION
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TABLE	2:	FACTORS	AFFECTING	MEDICAL	STUDENTS	PRACTISING	IN	NIGERIA

What	are	the	primary	factors	in�luencing	your	decision	to	
pursue	a	medical	career	in	Nigeria?	(Select	all	that	apply)
Prestige/status 
Financial stability 
Passion for medicine 
Family expectations 
Opportunities for specialization 
Desire to serve the community
Other reasons�

How	important	are	the	following	factors	in	your	decision	
to	practice	medicine	in	Nigeria?
Quality	of		health	care	infrastructure
Very unimportant
Unimportant
Neutral
Important
Very important

Availability	of	professional	development	opportunities	
Very unimportant
Unimportant
Neutral
Important
Very important

Potential	earnings/salary
Very unimportant
Unimportant
Neutral�
Important
Very important

Work-life	balance	
Very unimportant
Unimportant
Neutral
Important
Very important

Political	stability/security
Very unimportant
Unimportant
Neutral
Important
Very important

Cultural	and	social	factors	
Very unimportant
Unimportant

68
159
105
43
90
73
12

30
30
44
72
107

25
24
44
89
99

35
21
37
55
135

27
17
59
96
87

35
28
50
67
102

32
44

12.4
28.9
19.1
7.8
16.4
13.2

2.2
10.6
10.6
15.5
25.4

37.8
8.9
8.5
15.7
31.7

35.2
12.4
7.4
13.1
19.4

47.
9.4
5.9
20.6
33.6

30.4
12.4
9.9
17.7
23.8

36.2
11.3

QUESTION																																																																																																							FREQUENCY				PERCENTAGE

MEDIKKA	JOURNAL 27



ORIGINAL	RESEARCH

Neutral�
Important
Very important

Opportunities	for	research	and	innovation
Very unimportant
Unimportant
Neutral
Important
Very important

What	 factors	 are	 most	 important	 to	 you	 when	
considering	your	future	medical	career?	
(Select	all	that	apply)
Salary and �inancial incentives 
Work-life balance 
Career advancement opportunities 
Opportunities for personal and professional growth 
Prestige and reputation of the institution 
Impact on patient care and public health 
Other reasons 

How	much	in�luence	do	government	policies	have	on	
your	 decision	 to	 pursue	 international	 practice	
opportunities?	
Strongly In�luential 
Moderately In�luential 
Neutral 
Slightly In�luential 
Not In�luential at all 

88
75
45

37
26
70
75
74

245
230
234
227
130
209
0

144
72
60
14
15

15.5
31.0
26.4

15.8
12.1
8.5
22.8
24.4

80.3
75.4
76.7
74.4
42.6
68.5
0

p
47.2
23.6
19.7
4.6
4.9

Findings from the above table shows that the primary factor in�luencing the students decision to pursue a 
medical career in Nigeria was majorly �inancial instability (28.9%). Majority of our respondents agreed that 
quality of healthcare infrastructure (37.8%), availability of professional development opportunities (35.2%), 
potential earnings/salary (47.7%) and political stability/security(36.2%) are important factors in their decision 
to practice medicine in Nigeria.

TABLE	3:	CULTURAL	AND	SOCIETAL	FACTORS

To	what	 extent	 do	 cultural	 factors	 (e.g.,	 language,	
customs,	and	traditions)	in�luence	your	willingness	
to	 consider	 practising	 medicine	 in	 a	 foreign	
country?
Strongly in�luential 
Moderately in�luential
Neutral 
Slightly in�luential 
Not in�luential at all

50
92
90
54
21

16.3
30.0
29.3
17.6
6.8

QUESTION																																																																																														FREQUENCY												PERCENTAGE
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Have	you	participated	in	any	international	medical	
programs?	(e.g.,	volunteer	work,	medical	missions,	
elective	rotations)	during	your	medical	education?
Yes �
No 
If	 yes,	 how	 did	 your	 experiences	 in�luence	 your	
perception	of	international	practice	opportunities?
Positively 
Negatively 
Neutral 

76
231

72
0
4

24.8
75.2

p
94.7
0
5.3

This table shows that most of our respondents have not participated in any international medical training 

program (75.2%) and majority of those who have participated in an  international medical training program 

agreed that their experiences positively in�luenced their perception of international practice opportunities 

(94.7%) 

How do you feel about the level of support provided to 
medical practitioners by the government in Nigeria?
Very	supportive
Supportive
Neutral
Not	very	supportive
Not	supportive	at	all

Do you believe the current incentives provided by the 
government are suf�icient to retain medical practitioners in 
the country?
Yes	
No	
Unsure	

How important do you think factors such as salary, working 
conditions, career advancement opportunities, and access to 
resources are in retaining medical practitioners in Nigeria? 
Very	important	
Important	
Neutral	
Not	very	important	
Not	important	at	all	

Do you think addressing issues such as security, political 
stability, and social amenities would impact your decision to 
practice medicine in Nigeria?
Yes	
No	
Unsure	

What role do you think international partnerships and 
collaborations could play in improving healthcare delivery 
and retaining medical practitioners in Nigeria?

4
16
43
139
100

10
273
19

231
37
24
5
5

238
28
35

1.3
5.3
14.2
46.0
33.1

3.3
90.4
6.3

75.2
12.1
7.8
1.6
1.6

79.1
9.3
11.6

QUESTION																																																																																														FREQUENCY												PERCENTAGE

TABLE	4:	EFFECT	OF	GOVERNMENT	POLICIES	ON	THE	ATTITUDE	OF	MEDICAL	
STUDENT	PRACTISING	IN	NIGERIA
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Very	signi�icant	role	�
Signi�icant	role	
Neutral	
Minor	role	
No	role	at	all	

What role do you think professional associations or 
medical societies should play in retaining medical 
practitioners in Nigeria?
Advocating	for	better	working	conditions	
Providing	support	and	resources	for	practitioners	
Lobbying	the	government	for	policy	changes	
Other	reasons

112
120
46
19
5

232
172
113
6

36.5
29.1
15
6.2
1.6

44.4
32.9
21.6
1.1

This table shows that most of our respondents feel that the government in Nigeria to medical practitioners in 
Nigeria (46%). Most of them do not believe that the current incentives provided by the government are suf�icient 
to retain medical practitioners in the country (90.4%) and think that factors such as salary, working conditions, 
career advancement opportunities, and access to resources are very important in retaining medical 
practitioners in Nigeria (75.2%). 
Most of our respondents think that addressing issues such as security, political stability, and social amenities 
would impact their decision to practice medicine in Nigeria (79.1%).
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FIGURE	2:	PERCEPTION	OF	OVERALL	HEALTHCARE	SYSTEM	IN	NIGERIA
This �igure shows the perception of our respondents when considering the overall healthcare system in 
Nigeria. Most of the respondents perceive that the overall healthcare system in Nigeria is poor (41.1%).
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This table shows that most of our respondents have not received mentorship or guidance from experienced 
medical professionals regarding your career path in Nigeria (52.6%), think mentorship programs or professional 
development opportunities is effective in retaining medical practitioners (40.9%) and are dissatis�ied with the 
current medical education and training system in Nigeria (40.5%). 
Most of our respondents believe that better equipped facilities could improve the medical education and training 
system and better prepare medical practitioners for practice in Nigeria (80.5%). Also, most of respondents believe 
that the availability of specialized training and professional development opportunities is very important in their 
decision to practice medicine in Nigeria (49.7%).
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TABLE	5:	ROLE	OF	MENTORSHIP	AND	GUIDANCE	

QUESTION	�																																																																																														FREQUENCY															PERCENTAGE

Have	 you	 received	 mentorship	 or	 guidance	 from	
experienced	 medical	 professionals	 regarding	 your	
career	path	in	Nigeria?

Yes 
No

How	 effective	 do	 you	 think	mentorship	 programs	 or	
professional	 development	 opportunities	 would	 be	 in	
retaining	medical	practitioners?	

Very effective 
Effective 
Neutral 
Not very effective 
Not effective at all 

How	 satis�ied	 are	 you	 with	 the	 current	 medical	
education	and	training	system	in	Nigeria?
            Very satis�ied
             Satis�ied 
             Neutral 
             Dissatis�ied 
             Very dissatis�ied 

In	your	opinion,	what	improvements	could	be	made	to	
the	medical	 education	 and	 training	 system	 to	 better	
prepare	medical	practitioners	for	practice	in	Nigeria?	

More practical training opportunities 
Curriculum reform 
Better-equipped facilities 
Enhanced faculty development programs 
Other �

How	important	is	the	availability	of	specialized	training	
and	 professional	 development	 opportunities	 in	 your	
decision	to	practice	medicine	in	Nigeria?

Very important 
Important 
Neutral 
Not very important 

            Not important at all 

143
159

78
123
70
25
5

12
21
97
124
52

24
172
247
70
19

151
82
57
8
6

47.4
52.6

25.9
40.9
23.3
8.3
1.7

3.9
6.9
31.7
40.5
17.0

78.5
56
80.5
22.8
6.2

49.7
27
18.8
2.6
2
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This table represents the outcome of association between socio-demographic factors and the likelihood to 
practice medicine in Nigeria. It shows that there is a signi�icant association between tribe and religion and the 
likelihood to practice medicine in Nigeria. A higher proportion of Igbos was unsure of if they would practice in 
Nigeria (0.034) and a higher proportion of respondents who were Muslims were very likely to practice in Nigeria 
(0.043). No other signi�icant associations were found.
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TABLE	6:	ASSOCIATION	BETWEEN	SOCIO-DEMOGRAPHIC	CHARACTERISTICS	OF	RESPONDENTS	
AND	LIKELIHOOD	TO	PRACTICE	MEDICINE	IN	NIGERIA

Variable Very	
likely	
(%)

Likely	
(%)

Unsure	
(%)		

Unlikely	
(%)	

Very	
likely	
(%)

2					X
test

P	
value

Age	in	year

19-24
25-30
31-35

Gender	

Male	
Female	

Tribe	

Igbo	
Hausa	
Yoruba	
Others	

Marital	status

Married	
Single	
Divorced

Religion	

Christianity	
Islam	
African	traditional	
religion
Others

26(13.8)
17(20.7)
1	(20)

35(16.6)
15(15.6)

42(15.1)
4(66.7)
3(60)
1(5.9)

5(35.7)
45(15.4)
0(0)

45(15.5)
4(66.6)
0(0)

0(0)

42(22.2)
18	(22)
1	(20)

52(24.6)
14(14.6)

59(21.1)
0(0)
1(20)
6(35.3)

0(0)
65(22.3)
1(100)

65(22.3)
0(0)
0(0)

0(0)

56	(29.6)
16	(19.5)
1	(20)

52	(24.6)
29	(30.2)

80(28.7)
0(0)
0(0)
1(5.9)

3(21.4)
78(26.7)
0(0)

78(26.8)
1(16.7)
0(0)

0(0)

37	(18)
15	(18.3)
0	(0)

40	(19)
20	(20.8)

53(19)
1(16.7)
0(0)
6(35.3)

3(21.4)
57(19.5)
0(0)

59(20.3)
0(0)
1(50)

0(0)

28	(14.8)
16	(19.5)
2	(40)

32	(15.2)
18	(18.8)

45(16.1)
1(16.7)
1(20)
3(17.6)

3(21.4)
47(16.1)
0(0)

44(15.1)
1(16.7)
1(50)

0(0)

7.533

4.558

72.077

10.524

1 5 . 9 6 3

0.480

0.336

0.034*

0.230

0.043*

*p is signi�icant
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Perceived		challenges	
and	barriers
�
Poor  

Moderate 

Good

TABLE	7:	ASSOCIATION	BETWEEN	PERCEIVED	CHALLENGES	AND	BARRIERS		AND	LIKELIHOOD	
TO	PRACTICE	MEDICINE	IN	NIGERIA

Very
likely
	(%)�
6

37

5

Likely
	(%)�

9

52

4

Unsure
	(%)�

11

66

1

Unlikely
	(%)�

7

49

3

Very
likely
	(%)�
6

41

3

2		X test

�
5.315

P	value

�
0.723

*=	signi�icant	p-value

This table represents the outcome of association 
between perceived challenges and barriers and 
likelihood to practice medicine in Nigeria. No 
signi�icant associations were found. (0.043). No other 
signi�icant associations were found.

The table  above shows the  basel ine  socio-
demographic details of the participants. Most were 
aged 21-25 years (72.5%), a slight majority of the 
participants were females (52.9%) and majority of 
them were in the department of medicine and surgery 
(83.0). Most of them resided in the hostel (66.6%). The 
level of study of participants was fairly evenly 
distributed among the 300, 400, 500 and 600 levels. 
Majority were Christians (98.5%), of Igbo ethnicity 
(90.1%) and single (98.3%). 

DISCUSSION
The �indings from this study revealed that the rate of 
emigration is higher among the Igbo ethnic group 
compared to the Yoruba and Hausa. Our results 
contradict the study done by Yakubu et al. (2023), who 
reported that health workers in the Southeast 

11geopolitical zone have the lowest emigration rate . 
There are plausible reasons why the south has higher 
emigration intention rates than the north. It may be 
that, in totality, the north is more protective and 
preserving of its culture than the south, hence the idea 
of "japa" is taken more seriously in the south than in 
the north. . Northerners may perceive that some of 
their cultural practices (such as polygyny, adolescent 
marriage, etc.) may not be allowed in the West, and that 
may explain why they have lower emigration intention 

12
than those in the south . We also found no signi�icant 
in�luence of gender on emigration intention. This 
supports the �indings of Adeniyi et al. (2022) and 
testi�ies to the fact that women are currently migrating 

13
as much as men .

There was a signi�icant degree of uncertainty among 
students about their future plans. While a notable 
portion remained undecided (26.4%), 21.5% 
expressed an inclination to remain in Nigeria to 

advance their medical careers. In contrast, 19.5% 
indicated that they were unlikely to continue their 
careers in Nigeria, preferring to explore opportunities 
abroad. Overall, the data showed that more students 
preferred staying in Nigeria than leaving. Interestingly, 
these �indings contrast sharply with those reported by 
Badru et al. in Sokoto, where a much higher percentage 
(80.1%) of students indicated an intention to emigrate 

14and work abroad . This disparity may be attributed to 
several factors. One reason may be the high cost of 
processing travel documents, examination fees, and 
other expenses related to practicing medicine abroad, 
which have been exacerbated by the signi�icant 

15
depreciation of the naira . This depreciation has made 
the cost of these expenses prohibitively high for many 
students, potentially discouraging emigration plans. 
Additionally, the anticipated increase in the minimum 
wage by the federal government might make staying in 
Nigeria more �inancially appealing for medical 
graduates, although the impact may be limited by the 
naira's depreciation. The high costs of emigration 
likely provide a more compelling explanation for the 
observed difference in student preferences between 
the studies. Furthermore, changes in the residency 
placement process in Nigeria could also in�luence 
students' decisions. If residency placements have 
become more accessible or equitable, students may 
feel more optimistic about their prospects in the local 
healthcare system. This optimism can play a crucial 
role in their decision to remain in the country, as the 
opportunity to gain specialized training and 
experience is a signi�icant factor in career planning.

Our analysis showed that �inancial instability is a 
signi�icant concern for medical students considering 
their future careers, with 28.9% identifying it as the 
primary factor in�luencing their decision to practice 
medicine in Nigeria. This highlights the economic 
challenges faced by healthcare professionals in the 
country. Respondents also highlighted the quality of 
healthcare infrastructure, availability of professional 
development opportunities, and political stability as 
critical factors in�luencing their career decisions. 
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These �indings are similar to those from a study 
16conducted at the University of Ibadan in 2006 , 

indicating that little progress has been made in 
addressing these issues, and these challenges persist 
in Nigeria's healthcare sector. A signi�icant majority of 
students, amounting to 79.1%, expressed the view that 
the government falls short in providing adequate 
support for the medical profession in Nigeria. Key 
issues such as poor working conditions, limited career 
advancement opportunities, inadequate salaries, and 
lack of access to resources are signi�icant factors 
contributing to this sentiment. The lack of government 
interest is among the primary push factors driving 
students to seek opportunities abroad.

Most of our respondents have not participated in any 
international medical training programs. However, of 
those who have participated, 94.7% reported that 
their experiences positively in�luenced their 
perception of international practice opportunities. 
This suggests a signi�icant correlation between 
participation in international medical training 
programs and a positive outlook on international 
practice opportunities. 

Those who have experienced such programs are more 
inclined to consider working abroad, likely due to 
exposure to better resources, training facilities, and 
professional environments compared to what is 
avai lable  local ly.  This  trend indicates  that 
international training experiences may contribute to 
the desire among medical professionals to seek 
opportunities outside Nigeria.
 This study also reveals that a considerable majority 
(57.5%) of students are dissatis�ied with the current 
training system in Nigerian medical schools. 

Additionally, nearly half (49.7%) believe that the lack 
of specialized training opportunities for professional 
growth is a signi�icant factor driving emigration 
among medical professionals. The recent increase in 
residency positions in Nigeria may encourage 
individuals to pursue their medical  careers 
domestically, offering valuable and cheaper avenues 
for professional advancement. Despite these 
improvements, the insuf�icient medical resources in 
Nigeria, compared to more developed nations, 

14
continue to be a deterrent . This lack of resources 
contributes to the uncertainty that 26.4% of students 
feel about their decision to practice in Nigeria.

CONCLUSION
This study has provided valuable insights into the 
factors in�luencing the career intentions of clinical 
medical students at the University of Nigeria. The 

�indings revealed a signi�icant degree of uncertainty 
and dissatisfaction among students, with notable 
concerns regarding the quality of medical training, 
insuf�icient healthcare infrastructure, and �inancial 
instability. In contrast to several other studies, a 
signi�icant number of students expressed a desire to 
stay and advance their careers in Nigeria. The reasons 
behind this trend warrant further research to better 
understand the factors that in�luence this decision.

RECOMMENDATIONS
In light of this study, we recommend the following 
actions for the Nigerian government. These measures 
are intended to foster a more supportive environment 
for doctors and healthcare workers, addressing the 
pressing challenge of brain drain while ensuring the 
continued development of the nation's healthcare 
system. The proposed recommendations include:

1.		Financial	Support	and	Incentives:
Increasing the salaries of Nigerian healthcare 
professionals and adding performance-based 
bonuses, housing allowances, and transportation 
subsidies will signi�icantly help in reducing brain 
drain. Additionally, enhancing pension plans and 
offering better retirement packages will ensure long-
term �inancial security. Professional associations such 
as the Nigeria Medical Association can help advocate 
for these.

2.		Improvement	of	the	Working	Environment:
Ensuring a suf�icient number of healthcare workers 
will help reduce workload and prevent burnout, while 
establishing strong mental health support and 
counseling services could be crucial in making 
healthcare workers feel more comfortable, thereby 
reducing their desire to migrate.

3.		Improved	Training	and	Professional
l Development opportunities: By offering advanced 
training and specialization opportunities within 
Nigeria, the desire for doctors to seek further 
education abroad is signi�icantly reduced. This not 
only helps retain skilled professionals within the 
country but also plays a crucial role in lowering the 
overall emigration rate of healthcare workers.

4.		Increased	Budget	Allocation	to	Healthcare:
We agree with Oseigban's (2021) study on the link 
between migration and the government's role in 

17
addressing brain drain . The underfunding of Nigerian 
health institutions, due to insuf�icient budget 
allocation, is a major issue. We recommend that the 
health budget be increased to meet the WHO's 

18
standard of 15% of the total economic budget .
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5.	Good	governance
The government's effective allocation of funds, the 
assurance of life and job security, and the management 
of corruption are critical in determining whether 
skilled professionals and valuable citizens choose to 
stay in the country or not. Good governance is 
therefore essential for the growth and stability of 
Nigeria's healthcare system.
 By implementing these measures, Nigeria can create a 
more attractive and sustainable healthcare system 
that not only retains its medical talent but also offers 
quality healthcare to its population.
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ABSTRACT
Background: Arti�icial intelligence (AI) assistants are 
increasingly integrated into medical education, 
providing support for learning, research, and clinical 
reasoning. However, their adoption among medical 
students and the factors in�luencing their use remain 
underexplored. This study examines the knowledge, 
attitudes, and motivations behind AI assistant usage 
among medical students. 

Methods: A cross-sectional descriptive study was 
conducted among 397 clinical medical students at the 
University of Nigeria Teaching Hospital, Ituku-Ozalla. 
Data were collected using a structured, self-
administered questionnaire and analyzed with SPSS 
21. Descriptive statistics summarized responses, while 
chi-square tests assessed associations between socio-
demographic characteristics, knowledge, and 
attitudes toward AI assistants.

Results:	A high level of familiarity with AI assistants 
was observed (98%), with ChatGPT being the most 
widely used (82.6%). Daily interaction with AI 
assistants was reported by 49% of respondents, with 
social media (42.8%) being the primary source of 
awareness. Most students perceived AI assistants as 
bene�icial in medical education (51.7%) and 
ef�iciency-enhancing (42.3%). However, concerns 
about over-reliance on AI (39.2%), ethical issues 
(39.2%), and accuracy (40.8%) were notable. No 
signi�icant associations were found between socio-
demographic factors and knowledge or attitudes 
toward AI assistants.

Discussion: The study highlights the widespread 
acceptance of AI assistants among medical students, 
emphasizing their role in improving learning 
ef�iciency and access to information. However, 
concerns about accuracy, ethics, and critical thinking 
necessitate structured AI integration into medical 
education. Clear guidelines and AI literacy programs 
are recommended to ensure responsible and effective 
use of AI tools in medical training.

INTRODUCTION	
Arti�icial intelligence (AI) is technology that enables 
computers and machines to simulate human 

learning, comprehension, problem solving, decision 
1 , 2

making, creativity and autonomy . Arti�icial 
intelligence (AI) is a general term that implies the use 
of a computer to model intelligent behavior with 
minimal human intervention. AI is generally accepted 

2
as having started with the invention of robots . 
It has undoubtedly become an integral part of the 
modern society. Its application has suf�iced in (but not 
limited to) the following areas, viz., medicine, �inance, 
social media, agriculture, education, fraud prevention, 

3,4navigation, transportation . In medicine, AI can assist 
healthcare providers in diagnosing ailments, clinical 
reasoning, data analysis, and making informed clinical 

5,6
decisions . Today, AI-based products extend beyond 
imaging and pathology-based diagnostic modalities to 
include various medical �ields such as rheumatology, 
n e u ro l o g y,  e n d o c r i n o l o g y,  o p h t h a l m o l o g y, 

7,8,9,10,11orthopedicsand surgery .

AI Assistant also called AI Virtual Assistant, is a 
software powered by arti�icial intelligence (AI) that 
responds to inquiries in human-like languages in text 

7
or voice format . It leverages natural language 
processing (NLP) to process, understand and generate 
responses to the system users in a conversational 

7m a n n e r .  A I  a s s i s t a n t s  c o u l d  b e  c h a t b o t s , 
conversational agents or even AI virtual assistants 
which perform a variety of tasks across multiple 
devices and platforms. 
Common virtual assistant technologies include: Siri, 
Cortana, Google assistant, Amazon's Alexa, Mycroft, 

12, 13,14
ChatGPT etc .

The indispensability of AI assistants in medical 
education has become more evident in recent times 
since its advent. Hence, this study aims to explore the 
knowledge and attitude of medical students towards 
the use of arti�icial intelligence assistants and to 
identify the purpose for which medical students 

15,16
engage in AI assistants .

METHODOLOGY	

Study	area	
The study was conducted in the University of Nigeria 
Teaching Hospital (UNTH) Ituku
Ozalla.

EXPLORING	MEDICAL	STUDENTS'	USE	OF	ARTIFICIAL	
INTELLIGENCE	(AI)	
ASSISTANTS:	KNOWLEDGE,	ATTITUDES,	AND	MOTIVATIONS.	
Grace N. Kaluokoro, Somtochukwu Iliemenam-Ejike, Joshua D. Josiah,	Paul Ugwu
Godswill Chidubem, Emmanuel Johnson 
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Study	design	
This study was a cross-sectional descriptive study 
among clinical medical students of University of 
Nigeria Teaching Hospital, Ituku-Ozalla. 

Study	population	
The study involved undergraduate medical students 
across all medical classes of the University of Nigeria 
Enugu Campus. This includes 2nd, 3rd, 4th, 5th and 6th 
year medical students. Medical students in the above 
levels who do not consent to the study or were are too 
ill to participate in the study were excluded. 

Sample	size	determination	
The sample size for the quantitative study was calculated 
using the Cochran's formula. The �inal sample size to be 
used was 397 participants.

Sampling	technique	
In this study, a strati�ied random sampling technique was 
employed to ensure proportional representation of 
medical students across the different academic years. 

Study	instruments	
A self administered questionnaire developed for the 
purpose of this study was used. The items in the 
questionnaire was categorized into 6 including; socio-
demographics data, knowledge and awareness of AI 
assistants, attitude towards AI assistants, challenges to 
the use of AI assistants, perceived bene�its to the use of AI 
assistants, purpose and reasons for use of AI assistants. 

Ethical	considerations	
Ethical approval was gotten form the Health Research 

and Ethics Clearance Committee, University of Nigeria 
Teaching Hospital, Ituku-Ozalla, Enugu State. Informed 
consent was obtained from each participant prior to the 
recruitment of the study. Participation in this study was 
completely voluntary with verbal consent obtained from 
all participants, and an informed written consent form 
duly signed as it was attached to the questionnaire. Strict 
con�identiality of information provided as well as 
anonymity was assured. Participants were subject to any 
form of physical or psychological harm as a result of this 
research and were assured of their rights to withdraw 
from the study at any stage if desired.

Data	collection	methods	
Data was collected from participants by the researchers 
after the questionnaire was pretested among 20 
randomly selected clinical medical students of the 
University of Nigeria Teaching Hospital to ensure that 
there were no ambiguous questions. 

Data	analysis	
The data collected was analyzed using the Statistical 
Package for Social Sciences (SPSS) 21. The study 
employed descriptive statistics, such as means and 
percentages, to summarize the socio-demographic 
characteristics of the participants. Quantitative data were 
presented using tables and bar charts for clear 
visualization. Descriptive measures including mean, 
frequency, percentage, proportion, and standard 
deviation were used to characterize the data.
The Chi-squared test was utilized to assess the 
signi�icance of data comparisons, indicating signi�icant 
associations between categorical variables. 
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RESULTS
We had a 96.25% response rate as 385 of 400 questionnaires were �illed and returned

TABLE	1:	SOCIO-DEMOGRAPHIC	CHARACTERISTICS	(385)

Variable																																																		Frequency	(N=385)								Percentage	(%)							Mean	(SD)

Age
18-20
21-23
24-26
>27

Gender
Male
Female

Ethnicity
Igbo
Yoruba

126
180
60
19

204
181

351
2

32.7
46.8
15.6
4.9

53.0
47.0

91.2
0.5

21.78	(2.468)
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Hausa
Others

Year	of	Study
nd2 Year
rd

3  Year
th4  Year
th5  Year
th

6  Year

1
31

93
100
58
50
84

0.3
8.0

24.0
26.0
15.0
13.0
21.0
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Department
Medicine
Dentistry

Marital	status
Single
Married
Separated
Divorced
Widowed

Religion
Christianity
Islam
African Traditional Religion
Others

In-School	Place	of	Residence
Hostel
Off-Campus

371
14

376
8
1
0
0

378
2
1
4

237
148

96.4
3.6

97.7
2.0
0.3
0
0

98.2
0.5
0.3
1.0

61.6
38.4

The table shows the baseline socio-demographic characteristics of our respondents. Most of our respondents 
rdwere between the age range of 21-23 (46.8%), Male (53%), Igbo (91.2%),3  Year (26%). Majority were single 

(97.7%),Christians (98.2%), department of Medicine & Surgery (96.4%) and reside in the hostel (61.6%).

FIGURE	1:	Are	you	familiar	with	the	concept	of	AI	assistants?
This �igure shows that 98% of our respondents are familiar with the concept of AI assistants.
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VK- Very Knowledgeable
SK- Somewhat Knowledgeable
NVK- Not Very Knowledgeable
NAAK- Not at all knowledgeable
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FIGURE	2:	How	would	you	rate	your	knowledge	of	AI	assistants?
This �igure shows that majority of our respondents (53.8%) are somewhat knowledgeable of AI 
assistants.

TABLE	2:	KNOWLEDGE	AND	AWARENESS	OF	AI	ASSISTANTS

How	often	do	you	interact	with	
AI	assistants?
Daily
Weekly
Monthly
Rarely
Never

Which	 AI	 assistants	 are	 you	
familiar	with?
ChatGPT
Google Assistant
Siri
Alexa
Meta AI
Snapchat AI
Others

How	 did	 you	 learn	 about	 AI	
assistants?
Social media
Friends/peers
Academic sources
News/media
Other

189
108
20
65
3

318
200
93
35
259
95
24

263
184
90
62
16

49.0
28.0
5.1
16.9
8.0

82.6
51.9
24.2
9.1
67.3
24.7
6.2

42.8
30
14.6
10
2.6

Variable																																																					Frequency	(N=385)										Percentage	(%)						Mean	(SD)

The table shows that most of our respondents interact daily with AI assistants (49.1%), are familiar 
with ChatGPT (82.6%) and learnt about AI assistants through social media (42.7%)
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TABLE	3:	ATTITUDES	AND	PERCEPTION	TOWARDS	AI	ASSISTANTS

Question

AI assistants are bene�icial in 
medical education

I  a m  c o m f o r t a b l e  u s i n g  A I 
assistants for academic or medical 
purposes

AI assistants can improve medical 
students' ef�iciency

AI can assist in learning complex 

Disagree	
(%)

2 (0.5)

8 (2.1)

16 (4.2)

12 (3.1)

Neutral	
(%)

29 (7.5)

69 (17.9)

55 (14.2)

38 (9.9)

Agree	(%)

154 (40)

157 (40.8)

163 (42.3)

163 (42.3)

Strongly	
agree	(%)

199 (51.7)

147 (38.2)

150 (39)

168 (43.6)

Strongly	
disagree	
(%)

1 (0.3)

4 (1)

1 (0.3)

4 (1)
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AI will reduce the need for critical 
thinking in medical practice

AI might compromise patient 
privacy and con�identiality

66 (17.2)

85 (22.1)

86 (22.3)

117(30.4)

134 (34.8)

93 (24.2)

72 (18.7)

56 (14.5)

27 (7)

34 (8.8)

This table shows that majority of our respondents agree that AI assistants are bene�icial in medical 
education (51.7%), are comfortable using AI assistants for academic or medical purposes (40.8%), 
agree that AI assistants can improve medical students' ef�iciency (42.3%), can assist in learning 
complex medical concepts (43.6%) and will reduce the need for critical thinking in medical practice 
(34.8%).

TABLE	4:	CHALLENGES	TO	THE	USE	OF	AI	ASSISTANTS

Question

Lack of access to reliable AI tools 

Ethical concerns

Over-reliance on technology

Inaccuracy of AI-generated 
information

Disagree	
(%)

31 (8.1)

60 (15.6)

40 (10.4)

22 (5.7)

Neutral	
(%)

74 (19.2)

101 (26.2)

79 (20.5)

54 (14)

Agree	(%)

181 (47)

151 (39.2)

151 (39.2)

157 (40.8)

Strongly	
agree	(%)

6 (1.6)

62 (16.1)

100 (26)

147 (38.2)

Strongly	
disagree	
(%)
6 (1.6)

11 (2.9)

15 (3.9)

5 (1.3)

This table shows that majority of our respondents agree that the challenge to using AI assistants is lack of access 
to reliable AI tools (47%), ethical concerns (39.2%), over-reliance on technology (39.2%) and accuracy of AI-
generated information (40.8%).
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TABLE	5:	PERCEIVED	BENEFITS	OF	AI	ASSISTANTS	IN	MEDICAL	EDUCATION

Question

Improved access to information

Enhanced learning support

Time ef�iciency

Improved understanding of 
complex topics

Disagree	
(%)

2 (0.5)

3 (0.8)

3 (0.8)

5 (1.3)

Neutral	
(%)

23 (6)

32 (8.3)

28 (7.3)

34 (8.8)

Agree	(%)

183 (47.5)

200 (51.9)

185 (48.1)

167 (43.4)

Strongly	
agree	(%)

177 (46)

150 (39)

169 (43.9)

173 (44.9)

Strongly	
disagree	
(%)

0 (0)

0 (0)

0 (0)

6 (1.6)

This table shows that majority of our respondents agreethat the following are the perceived bene�its of AI 
assistant in medical education;improved access to information (47.5%), enhanced learning support (51.9%), 
time ef�iciency (48.1%) and improved understanding of complex topics (44.9%).

TABLE	6A:	PURPOSES	AND	REASONS	FOR	THE	USE	OF	AI	ASSISTANTS
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For which purposes do you use AI assistants?
General Knowledge queries
Medical information and research
Academic writing support
Practice and study aids
Personal productivity

Which	of	the	following	AI	assistant	have	you	found	
helpful?
ChatGPT
Google Assistant
Siri
Alexa
Meta AI
Snapchat AI
Others

In	which	of	the	following	areas	have	you	found	AI	
assistants	helpful?
Study aids
Clinical knowledge enhancement
Academic writing and assignment
Time management and organization

What	 is	 your	 primary	 motivation	 for	 using	 AI	
assistants	in	medical	education?
To enhance learning and understanding
To save time
To access quick answers to complex questions
For practice and exam preparation
Others
Would you recommend AI assistants to your peers?

319(82.9)
276(71.7)
180(46.8)
185(48.1)
148(38.4)
14 (3.5)

296(76.9)
162(42.1)
54 (14)
10 (2.6)
205(53.2)
59 (15.3)
17 (4.4)

298(77.4)
187(48.6)
193(50.1)
122(31.7)

281(73.0)
199(51.7)
228(59.2)
144(37.4)
4 (1)
370(96.1)

66 (17.1)
109(28.3)
205(53.2)
200(51.9)
237(61.6)
371(96.4)

89 (23.1)
223(57.9)
331 (86)
375(97.4)
108(46.8)
326(84.7)
368(95.6)

87 (22.6)
198(51.4)
192(49.9)
263(68.3)

104 (27)
183(48.3)
157(40.8)
241(62.6)
381 (99)
15 (3.9)

Question																																																																																													Yes	(%)																									No	(%)



This table shows that majority of our respondents use AI assistants for the purpose of general 
knowledge queries (82.9%), found ChatGPT helpful (76.9%), found AI assistants helpful as study aids 
(77.4%), have enhancing learning and understanding as the primary motivation for using AI assistants 
in medical education (73%) and will recommend AI assistants to your peers (96.1%).

TABLE	6B:	PURPOSES	AND	REASONS	FOR	THE	USE	OF	AI	ASSISTANTS
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Question																																																																																													Frequency																				Percentage	(%)

Do	you	believe	the	use	of	AI	 in	medical	education	
should	be	promoted?
Yes
Neutral
No

253
113
19

65.7
29.4
4.9

This table shows that majority of our respondents believe the use of AI in medical should be promoted 
(65.7%)

TABLE	7:	ASSOCIATION	BETWEEN	SOCIO-DEMOGRAPHIC	CHARACTERISTICS	AND	KNOWLEDGE	
OF	AI	ASSISTANTS

Variable

Age	in	years
18-20
21-23
24-26
>27

Gender
Male
Female

Ethnicity
Igbo
Yoruba
Hausa
Others

Year	of	Study
nd

2  Year
rd3  Year
th4  Year
th

5  Year
th

6  Year

Department
Medicine
Dentistry

Marital	Status
Single

Poor	
Attitude	(%)

26 (20.6)
41 (22.8)
9 (15)
3 (15.8)

37 (18.1)
42 (23.2)

76 (21.7)
0 (0)
0 (0)
3 (9.7)

20 (21.5)
28 (28)
10 (17.2)
7 (14)
14 (16.7)

76 (20.5)
3 (21.4)

77 (20.5)

Moderate
	Attitude	(%)

78 (61.9)
99 (55)
43 (71.7)
16 (84.2)

122 (59.8)
114 (63)

209 (59.5)
1 (50)
1 (100)
25 (80.6)

56 (60.2)
56 (56)
38 (65.6)
33 (66)
53 (63.1)

228 (61.5)
8 (57.2)

230 (61.2)

Good
	Attitude	(%)

22 (17.5)
40 (22.2)
8 (13.3)
0 (0)

45 (22.1)
25 (13.8)

66 (18.8)
1 (50)
0 (0)
3 (9.7)

17 (18.3)
16 (16)
10 (17.2)
10 (20)
17 (20.2)

67 (18.1)
3 (21.4)

69 (18.3)

2	X test

11.281

4.946

7.569

6.164

0.131

0.861

P	value

0.080

0.084

0.271

0.629

0.937

0.930
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This table shows that there is no signi�icant association between age, gender, ethnicity, year of study, 
department, marital Status, religion, in-school place of residence and attitude towards AI assistants.
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Married
Separated
Divorced
Widowed

Religion
Christianity
Islam
ATR
Others

In-School	Place	of	
Res.
Hostel
Off-Campus

2 (25)
0 (0)
0 (0)
0 (0)

79 (20.9)
0 (0)
0 (0)
0 (0)

42 (17.7)
37 (25)

5 (62.5)
1 (100)
0 (0)
0 (0)

233 (61.6)
1 (100)
0 (0)
2 (50)

152 (64.1)
84 (56.8)

1 (12.5)
0 (0)
0 (0)
0 (0)

66 (17.5)
1 (0)
0 (0)
2 (50)

43 (18.2)
27 (18.2)

9.339

3.162

0.155

0.206

TABLE	7:	ASSOCIATION	BETWEEN	SOCIO-DEMOGRAPHIC	CHARACTERISTICS	AND	ATTITUDE	
TOWARDS	AI	ASSISTANTS

Variable

Age	in	years
18-20
21-23
24-26
>27

Gender
Male
Female

Ethnicity
Igbo
Yoruba
Hausa
Others

Year	of	Study
nd2  Year
rd

3  Year
th

4  Year
th

5  Year
th6  Year

Poor	
Attitude	(%)

2 (1.6)
0 (0) 
2 (3.3)
0 (0)

3 (1.5)
1 (0.6)

3 (0.9)
0 (0)
0 (0)
1 (3.2)

1 (1.1)
1 (1)
1 (1.7)
0 (0)
1 (1.2)

Moderate
	Attitude	(%)

45 (35.7)
74 (41.1)
22 (36.7)
6 (31.6)

73 (35.8)
74 (40.8)

137 (40)
1 (50)
0 (0)
9 (30)

31 (33.3)
42 (42)
25 (43.1)
20 (40)
29 (34.5)

Good
	Attitude	(%)

79 (62.7)
106 (58.9)
36 (60)
13 (68.4)

128(62.7)
106 (58.6)

211 (60.1)
1 (50)
1 (100)
21 (67.8)

61 (65.6)
57 (57)
32 (55.2)
30 (60)
54 (64.3)

2	X test

6.701

1.707

3.338

3.527

P	value

0.349

0.426

0.765

0.897
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Department
Medicine
Dentistry

MaritalStatus
Single
Married
Separated
Divorced
Widowed

Religion
Christianity
Islam
ATR
Others

In-School	Place	of	
Res.
Hostel
Off-Campus

4 (1.1)
0 (0)

4 (1.1)
0 (0)
0 (0)
0 (0)
0 (0)

4 (1.1)
0 (0)
0 (0)
0 (0)

3 (1.3)
1 (0.7)

141 (38)
6 (42.9)

145 (38.6)
1 (12.5)
1 (100)
0 (0)
0 (0)

144 (38.1)
0 (0)
0 (0)
3 (75)

96 (40.5)
51 (34.5)

226 (60.9)
8 (57.1)

227 (60.4)
7 (87.5)
0 (0)
0 (0)
0 (0)

230 (60.8)
2 (100)
1 (100)
1 (25)

138 (58.2)
96 (64.8)

0.266

4.051

4.242

1.838

0.876

0.399

0.644

0.399

This table shows that there is no signi�icant association between age, gender, ethnicity, year of study, 
department, marital Status, religion, in-school place of residence and attitude towards AI assistants.

TABLE	8:	ASSOCIATION	BETWEEN	KNOWLEDGE	AND	ATTITUDE	TOWARDS	AI	ASSISTANTS

Variable

Poor	knowledge
Moderate	knowledge
Good	knowledge

Poor
	Attitude
	(%)

1 (1.2)
2 (0.9)
1 (1.4)

Moderate
	Attitude
	(%)

33 (41.8)
93 (39.4)
21 (30)

Good
	Attitude
	(%)

45 (57)
141 (59.7)
48 (68.6)

2	
X test

2.742

P	value

0 . 6 0 2

This table shows that there is no signi�icant association between knowledge and attitude towards to 
AI assistants

DISCUSSION
The �indings of this study indicate a high level of 
familiarity with AI assistants among medical students, 
with 98% of respondents reporting awareness. This 
aligns with previous studies that have documented 
increasing AI awareness among medical students and 
physicians, re�lecting the growing integration of AI in 

17-21medical education and practice . ChatGPT was the 
most recognized AI tool (82.6%), which is consistent 
with �indings from two similar studies that identi�ied 
ChatGPT as the most widely used AI assistant in 

22,24academic and professional settings . Additionally, 
nearly half of the respondents (49%) reported daily 

interactions with AI assistants, and social media 
(42.8%) was the primary source of AI awareness. This 
is comparable to a prior research that highlights the 
role of digital platforms in disseminating AI-related 

24knowledge . 

Regarding attitudes towards AI assistants, most of the 
respondents perceived them as bene�icial in medical 
education (51.7%), enhancing ef�iciency (42.3%), and 
aiding in the learning of complex concepts (43.6%). 
These positive perceptions align with studies 
facilitating knowledge acquisition and academic 

23-26
performance among medical students . 
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However, concerns about over-reliance on AI (39.2%) 
and potential threats to patient privacy (30.4%) were 
notable. Ethical concerns surrounding AI use in 
medicine have been well-documented in previous 
research, reinforcing the need for clear guidelines on 

23,24
responsible AI adoption . Furthermore, 34.8% of 
respondents believed that AI might reduce the need for 
critical thinking, suggesting a cautious approach to its 
integration in medical education. Similar concerns 
have been raised in other studies, emphasizing the 
importance of fostering AI literacy while maintaining 

24
strong clinical reasoning skills .

The major challenge identi�ied in this study included 
limited access to reliable AI tools (47%), ethical 
concerns (39.2%), and the inaccuracy of AI-generated 
information (40.8%). These �indings are in line with 
studies that have highlighted the risks of biased and 

23
misleading AI-generated content . However, unlike 
some previous research that identi�ied unreliable 
internet connectivity as the primary limitation to AI 

24adoption , our study found that tool reliability and 
ethical concerns were more pressing issues, this 
suggests that as AI becomes more integrated into 
medical education, students are shifting their 
concerns form accessibility to the quality and 
reliability of AI-generated information. 

In terms of perceived bene�its, the study reaf�irmed AI 
assistants' positive impact on medical education, with 
respondents agreeing that AI assistants improves 
access to information (47.5%), enhances learning 
support (51.9%), and increases time ef�iciency 
(48.1%). These results are consistent with prior 
studies that have emphasized AI's role in streamlining 

24,25. 
learning and clinical decision-making The �indings 
highlight the transformative potential of AI assistants 
in resource-limited settings, where access to 
comprehensive medical literature and expert guidance 
is often constrained. 

Interestingly, no signi�icant associations were found 

between demographic characteristics and knowledge 

or attitudes toward AI assistants. This contrasts with a 

previous study that reported a signi�icant link between 
24. 

awareness of AI and its use in academic learning The 

lack of a clear association in our study suggests that AI 

familiarity is widespread across different student 

demographics, with usage patterns likely in�luenced 

more by personal preferences and learning styles than 

by socio-demographic factors.

Most respondents agreed that AI assistants are 

bene�icial in medical education (51.7%), enhance 

ef�iciency (42.3%), and assist in learning complex 

concepts (43.6%). However, concerns about over-

reliance on AI assistants (39.2%) and potential 

compromises in patient privacy (30.4%) indicate that 

while AI assistants are perceived as useful, ethical 

considerations remain. Similar concerns were also 
23-26reported in similar studies. . The perception that AI 

assistants might reduce the need for critical thinking 

(34.8%) also suggests a cautious approach to its use in 

medical education. 

The most signi�icant challenges identi�ied included 

lack of access to reliable AI tools (47%), ethical 

concerns (39.2%), and the inaccuracy of AI-generated 

information (40.8%). Similar concerns were also 
23

reported in other studies .  However, this is different 

from a few other studies which reported unreliable 

connectivity as a major challenge to the use of AI 
24

assistants .These barriers highlight the need for 

improved AI integration strategies, emphasizing 

accuracy, accessibility, and ethical guidelines.

AI assistants were seen as improving access to 
information (47.5%), enhancing learning support 
(51.9%), and boosting time ef�iciency (48.1%). These 
�indings underscore the transformative potential of AI 
in medical education, particularly in resource-limited 
settings where access to up-to-date information is 
crucial.

No signi�icant associations were found between 
demographic characteristics acknowledge or attitudes 
toward AI assistants. Similarly, no signi�icant 
association was observed between knowledge levels 
and attitudes. This suggests that AI familiarity and 
usage are widespread across different student groups, 
and perceptions of AI are not signi�icantly in�luenced 
by demographic differences. However, this is different 
from other studies which reported a signi�icant 
association between awareness of AI and the use of AI 

24
assistants in learning .

CONCLUSION
The study highlights the widespread familiarity and 
use of AI assistants among medical students, with 
ChatGPT being the most commonly used tool. While AI 
is widely perceived as bene�icial in enhancing learning 
ef�iciency, concerns regarding its accuracy, ethical 
implications, and potential impact on critical thinking 
remain. 
The �indings emphasize the need for structured AI 
integration in medical education, ensuring that AI 
tools complement rather than replace essential 
cognitive and ethical reasoning skills.
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RECOMMENDATIONS
To maximize the bene�its of AI assistants in medical 
education while addressing the identi�ied challenges, 
institutions should incorporate AI literacy programs 
into their curricula. This will enable students to 
critically evaluate AI-generated information and use 
these tools effectively. Additionally, there is a need for 
clear regulatory guidelines at both institutional and 
national levels to ensure ethical AI usage, particularly 
in � ields l ike medicine where accuracy and 
con�identiality are crucial.
Furthermore, AI assistants should be positioned as 
s u p p l e m e n t a r y  l e a r n i n g  a i d s  r a t h e r  t h a n 
replacements for human decision-making and critical 
thinking skills. This can be achieved by encouraging 
students to verify AI-generated information against 
standard medical sources. By addressing these areas, 
AI assistants can be effectively integrated into medical 
education, enhancing learning while mitigating 
potential risks.
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MedicinaClıń icaPráctica. 

 2024 Apr 1;7(2):100422–2. 

19. Chan KS, Zary N. Applications and Challenges of 

Implementing Arti�icial Intelligence in Medical 

Education: Integrative Review. JMIR Medical 

Education [Internet]. 2019 Jun 15 [cited 2019 

Nov 13];5(1):e13930. Available from: 

 https://www.ncbi.nlm.nih.gov/pmc/articles/P

MC6598417/ 

20. Sapci AH, Sapci HA. Arti�icial Intelligence 

Education and Tools for Medical and Health 

Informatics Students: Systematic Review. JMIR 

Medical Education. 2020 Jun 30;6(1):e19285. 

21. Va r m a  J ,  Fe r n a n d o  S ,  B o o n  P i n g  T i n g , 

ShahrukhAamir, Rajesh Sivaprakasam. The 

Global Use of Arti�icial Intelligence in the 

Undergraduate  Medica l  Curr iculum:  A 

Systematic Review.Cureus. 2023 May 30.21. 

Narayanan S, Ramakrishnan R, Durairaj E, Das A, 

Narayanan S, Ramakrishnan R, et al. 

22. Ankamah S, Gyesi K, Amponsah V. Awareness, 

knowledge, and attitude towards arti�icial 

intelligence: Perspective of medical students in 

Ghana. Information Development. 2024 Sep 17;

23. Jackson P, GayathriPonathSukumaran, Babu C, M. 

Christa Tony, DeenStephano Jack, Reshma VR, et 

al. Arti�icial intelligence in medical education – 

perception among medical students. BMC 

Medical Education. 2024 Jul 27;24(1).

24. Wobo KN, Nnamani IO, Alinnor EA, Gabriel-Job N, 

Paul N. Medical students' perception of the use of 

arti�icial intelligence in medical education. 

International Journal of Research in Medical 

Sciences [Internet]. 2024 Dec 31 [cited 2025 Jan 

28];13(1):82–9. Available from:

 h�ps://www.msjonline.org/index.php/ijrms/ar�cl

e/view/14539?utm_source=perplexity

25. Hadithy ZAA, Lawati AA, Al-Zadjali R, Sinawi HA, 

Hadithy ZAA, Lawati AA, et al. Knowledge, 

Attitudes, and Perceptions of Arti�icial Intelligence 

in Healthcare Among Medical Students at Sultan 

Qaboos University. Cureus [Internet]. 2023 Sep 

8;15(9). Available from:

 h�ps://www.cureus.com/ar�cles/181065-
knowledge-a�tudes-and-percep�ons-of-
ar�ficial-intelligence-in-healthcare-among-
m e d i c a l - s t u d e n t s - a t- s u l t a n - q a b o o s -
university#

26. Moldt JA, Festl-Wietek T, MadanyMamlouk A, 

Nieselt K, Fuhl W, Herrmann-Werner A. Chatbots 

for future docs: exploring medical students' 

attitudes and knowledge towards arti�icial 

intelligence and medical chatbots. Medical 

Education Online. 2023 Feb 28;28(1).

ORIGINAL	RESEARCH

MEDIKKA	JOURNAL 47

https://www.msjonline.org/index.php/ijrms/article/view/14539?utm_source=perplexity
https://www.msjonline.org/index.php/ijrms/article/view/14539?utm_source=perplexity
https://www.cureus.com/articles/181065-knowledge-attitudes-and-perceptions-of-artificial-intelligence-in-healthcare-among-medical-students-at-sultan-qaboos-university
https://www.cureus.com/articles/181065-knowledge-attitudes-and-perceptions-of-artificial-intelligence-in-healthcare-among-medical-students-at-sultan-qaboos-university
https://www.cureus.com/articles/181065-knowledge-attitudes-and-perceptions-of-artificial-intelligence-in-healthcare-among-medical-students-at-sultan-qaboos-university
https://www.cureus.com/articles/181065-knowledge-attitudes-and-perceptions-of-artificial-intelligence-in-healthcare-among-medical-students-at-sultan-qaboos-university
https://www.cureus.com/articles/181065-knowledge-attitudes-and-perceptions-of-artificial-intelligence-in-healthcare-among-medical-students-at-sultan-qaboos-university


1.0	INTRODUCTION	
In response to scienti�ic advancement and the 
increasing societal needs, medical education has 
evolved and continues to evolve. Throughout most of 
the twentieth century, the traditional medical 
educational system has led to the production of 
generations of clinically skilled and scienti�ically 
grounded physicians [1]. Notwithstanding, sporadic 
changes during the turn of the millennium have greatly 
contributed to a revolution in undergraduate medical 
education (UME) and graduate medical education 
(GME) [1,2,3]. This multifaceted change quali�ies as an 
abrupt and disruptive innovation. It therefore requires 
continuous assessment of the enduring value of the 
medical educational system and sustainable medical 
practice in shaping the healthcare system worldwide 
[2, 4]. 

This review article will examine the historical 
development and perspectives of medical education. It 
also explores the purpose and objectives of medical 
education and its changing processes. This will help 
create feedback that can be imbibed in our academic 
curricula and in bridging obtainable gaps in modern 
healthcare, with the bene�iciaries being burgeoning 
practitioners, developing physicians, and the general 
public, thus, ensuring better outcomes for academic 
medicine and clinical practice. 

2.0	HISTORICAL	PERSPECTIVES	OF	MEDICAL	
EDUCATION.	
The teaching of medicine from the days of the early 
priest-physicians has had a highly personal 
characteristic through a close physician-pupil 
relationship, which despite varying in degrees as times 
have changed has remained persistent even till 
modern times [5]. This is re�lected in what is termed 
“The evolution of Medical education”. Medical 
education is simply de�ined as art with scienti�ic 
principles. The uniqueness of medical education is in 
its dealing with human life and well-being. Medical 
education requires distinctive knowledge, skills, and 
behavior unlike other branches of science, technology, 
literature, and art [6]. 
Furthermore, research shows that it is dif�icult to 
ascertain the origin of medical education however, 
many authorities usually consider that it goes back 

several thousand years to the era of Ancient Greece 
where the ancient precepts on the earliest statement 
on pupil-teacher relationship can be traced back to [5, 
7]. This inference can be found in the commentaries 
written by a Charaka, who like Hippocrates was a great 
teacher in medicine [5]. It is also further exempli�ied in 
the Hippocratic oath. This apprenticeship system 
spread across Rome and Greece where medical 
practices began to emphasize a scienti�ic approach 
thus giving way to the medieval times. 

During the medieval times, the �irst school of medicine 
was founded by the representatives of the four cultural 
forces persisting during the era: a Greek, a Jew, a Latin, 
and an Arab [5,8]. This era gave way to the Renaissance 
which marked the renaissance of Italian medical 
schools especially those of Padua, Bologna, Ferrara, 
and Pisa. A good number of the practicing physicians of 
the fourteenth and �ifteenth century England practiced 
in these medical schools. 

The period of transition was soon after the 
Renaissance. It gave way to “new learning” in the 
Western world giving life to both science and medicine. 
The development of medical schools in the 18th and 
19th Centuries saw the establishment of key medical 
institutions in Europe and the US [5,9]. It was also 
remarkably marked by the advances in anatomy, 
pathology, and morbid anatomy which signi�icantly 
transformed the curriculum of medical schools [9, 10]. 

Furthermore, we also witnessed the transition from 
physician-student tutorship to formalized and 
structured medical education with well-organized 
curricula, as shown by the Flexner's report of 1910 
[11]. This report transformed the nature and process 
of medical education via; standardization of medical 
education and learning, promoting emphasis on 
science, reduction in the number of schools, an 
increase in more rigorous training, and the increased 
role of government participation [11,12]. Ultimately, 
this marked a radical shift in how medicine was taught 
and embraced scienti � ic  knowledge and its 
advancement as the de�ining ethos of a modern 
physician and leading to the establishment of the 
biomedical model as the gold standard of medical 
training. 
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3.0	OBJECTIVES	OF	MEDICAL	EDUCATION
	3.1	Personal	and	Professional	Development	
Medical education exempli�ies the qualities that are 
crucial for sustaining development in the �ield of 
medicine. The development of self-awareness of one's 
emotional limitations is very key to enabling 
practitioners and medical students to learn when to 
seek help. This involves practicing healthy coping 
mechanisms in response to stress, managing 
c o m p e t i t ive  d e m a n d s  a m o n g  p e r s o n a l  a n d 
professional responsibilities and applying �lexibility 
and maturity when adjusting to change and dif�icult 
situations [12]. 

In addition, through professional development, 
medical  professionals learn to demonstrate 
trustworthiness which plays a fundamental role in 
building strong relationships, ensuring that all 
parties—patients, families, and healthcare teams, feel 
at ease. 

Also, to balance the increasing demands of health care, 
medical education through professional development 
e n a b l e s  m e d i c a l  p r o f e s s i o n a l s  t o  d e ve l o p 
administrative, leadership, organizational and time 
management skills which are essential for optimizing 
work-life balance [13]. Also, medical education 
enables health professionals learn that uncertainty is 
an inevitable part of clinical healthcare and thus, must 
rely on appropriate resources that can help guide 
decision-making and patient care effectively. 

3.2	MULTIDISCIPLINARY	COLLABORATION.	
To deliver safe and effective patient centered care, 
i n t e r - p ro fe s s i o n a l  c o l l a b o ra t i o n  i s  ke y.  I t 
demonstrates the ability to work with different 
healthcare professionals to provide a climate of mutual 
respect, dignity, diversity, and trust [12, 14]. Medical 
education also provides the channel which helps to 
describe the roles of every member of the healthcare 
team. This helps to apply the team's diverse knowledge 
to address and ensure a holistic approach to the health 
needs of individuals and populations. Effective 
communication is crucial for multidisciplinary 
collaboration. Healthcare professionals are required 
to interact responsibly to foster seamless coordination 
of care for individual patients and entire populations. 

3.3	PRACTICE-BASED	LEARNING	AND	
IMPROVEMENT	

Practice-based learning and improvement as an 
objective in medical education helps medical 
professionals to investigate and evaluate patients' 
care. It further emphasizes the ability to appraise one's 

medical practice to integrate scienti�ic evidence into 
everyday decision-making. By identifying the 
strengths and limitations in one's knowledge, skills, 
and attitudes, healthcare professionals can set 
personal learning and improvement goals that help 
address this de�iciency in their area of expertise [15]. 

Furthermore, practice based learning enables the 
systemic analysis of medical practice using quality 
improvement methods and further helps to implement 
changes with the purpose of improvement. Also, by 
continuously incorporating feedback and self-
re�lection into daily practice, healthcare providers can 
identify areas for improvement and implement 
changes to enhance patient outcomes. 

Staying informed about recent developments, 
technologies, guidelines, and scienti�ic advances is 
crucial and practice-based learning and improvement 
provides opportunities where healthcare providers 
can continuously seek out, appraise, and assimilate 
new research and evidence that is relevant to their 
patients' health problems [15]. 

3.4	PATIENT	CARE	
Through medical education, patient care that fosters 
compassion, appropriate and effective treatment of 
health problems, and health promotion is possible. It 
involves performing medical, diagnostic, and technical 
procedures that are essential to post-graduate training 
[16]. The process begins with gathering accurate and 
critical information through history taking, physical 
examination, lab data, and imaging to assess a patient's 
condition. Medical education offers clinical reasoning 
through which healthcare professionals develop a 
differential diagnosis to achieve a focused approach to 
treatment. Also, the use of evidence-based practices 
allows for accurate diagnoses and effective treatment 
plans through monitoring and interpreting necessary 
tests. 

A key aspect of patient care involves carrying out 
management plans that are patient-centered, safe, 
effective, and value-based. These plans through 
counseling and education, empower patients to 
engage in preventive health care and take an active role 
in their care plans to involve patients and their families 
in the decision-making process. Additionally, patient 
care helps medical professionals initiate evaluation 
and management by recognizing a patient requiring 
urgent or emergent care early enough [16, 17].

Also, providing appropriate referrals of patients helps 
ensure continuity of care, particularly when patients 
transition between different providers or healthcare 
settings.  
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This includes specialist referrals, follow-ups, and 
steady monitoring of patient's progress, providing 
health care services to communities geared towards 
preventing health problems.  Through these 
collaborative interventions, Medical objectives 
through patient care are extended to include 
prevention, education, and collaboration for better 
health outcomes. 

3.5	 INTERPERSONAL	 AND	 COMMUNICATION	
SKILLS.	
Through interpersonal and communication skills, the 
exchange of information and collaboration with health 
professionals, patients and their families is effective. 
Medical professionals are trained to speak with 
empathy, compassion, and active listening, geared to a 
diverse range of socioeconomic and cultural 
backgrounds, fosters a positive and productive work 
environment which is very critical for high-quality 
care [18]. 

Teamwork is another key aspect of communication 
skills. Healthcare professionals are trained to 
effectively work with others as members or leaders of 
a healthcare team to ensure that everyone collaborates 
to achieve the best outcomes for patients. 

Also, maintaining clear, accurate, and original records 
with attention to privacy is essential through proper 
medical education. It ensures patients' safety while 
adhering to legal and ethical standards. Furthermore, 
it teaches medical professionals how to handle dif�icult 
conversations, such as those about death, end-of-life 
care, breaking bad news, and disclosure of errors. 
Through interpersonal communication, medical 
professionals understand the emotional dynamics 
between healthcare professionals, patients, and 
families, thus, fostering meaningful interactions 
[12,18, 19]. Additionally, medical education also helps 
healthcare providers identify and address barriers 
such as language differences, education levels, or 
intellectual challenges crucial to ensure that 
communication remains clear and effective, thus 
contributing to improved care and a supportive 
environment for all involved. 

3.6	KNOWLEDGE	FOR	PRACTICE.	
Medical  education enables  practit ioners  to 
demonstrate knowledge of evolving biomedical, 
clinical, epidemiological, and social-behavioral 
sciences and subsequently and apply that knowledge 
to patient care. Medical practitioners are trained to 
apply effective clinical reasoning to assess and 
respond to clinical situations by utilizing investigative 
and analytical approaches [12, 20]. This involves 

applying established and emerging scienti�ic 
principles that are crucial to healthcare and broader 
populations. 

Physicians are trained to integrate principles of clinical 
sciences into clinical reasoning and other aspects of 
evidence-based healthcare. This involves the 
application of the principles of epidemiological 
sciences to identify health problems, risk factors, and 
treatment strategies while addressing healthcare 
disparities and focusing on disease prevention and 
health promotion for both patients and populations. 

In addition to scienti�ic and clinical knowledge, social-
behavioral sciences play a crucial role in patient care. 
Healthcare providers must be able to assess how 
psychosocial and cultural factors in�luence health, 
disease, care-seeking behaviors, and adherence to 
treatment plans. Understanding and addressing 
barriers and attitudes toward care is essential for 
effective patient care [20]. 

4.0	CHANGING	PROCESSES	IN	MEDICAL	
EDUCATION.	
Medical education is constantly evolving to re�lect 
advancements in science, shifts in healthcare delivery, 
and societal needs. As the focus of medical care shifts 
from acute to chronic disease management, curricula 
have adapted and schools have also broadened 
instructions on emerging public health issues with a 
more comprehensive understanding of patient care. 
Thus, the structure of medical training is changing as 
well, with a focus on early clinical exposure and 
integrated curricula that combine basic and clinical 
sciences. These processes are highlighted in the 
following preceding paragraphs. 

4.1	SIMULATION	AND	VIRTUAL	LEARNING	
The rise of high-�idelity simulations and virtual reality 
has played a crucial role in revolutionizing medical 
simulations and training. In traditional training 
models, real patients were practiced by students, 
which led to mistakes that compromised patient 
safety. Simulations by providing immersive and hands-
on learning environments without risks to real 
patients allow students to practice complex 
procedures in a safe and controlled setting [22]. 
Thus, this safe space fosters an environment where 
students can learn from their mistakes without 
causing any harm. 

For example, simulation-based training (SBT) utilizing 
virtual reality systems allow medical students to 
conduct virtual surgeries or navigate complex 
anatomy with life-like precision. 
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These technologies enable students to build muscle 
memory, increase their con�idence, and bridge the gap 
between theoretical  knowledge and clinical 
application [22, 23]. More so, because simulations can 
be repeated as often as necessary, students are better 
prepared to gain early mastery before interacting with 
real-life situations. 

4.2.	E-LEARNING	AND	ONLINE	RESOURCES	
E-learning platforms and Massive Open Online 
Courses (MOOCs) have transformed the accessibility 
and �lexibility of medical education. These platforms 
provide �lexibility in learning by providing students 
from around the world with access to high-quality 
lectures, peer discussions, and assessments [24]. This 
allows students to study at their own pace and further 
helps to break down geographical limitations and time 
constraints. 
The COVID-19 pandemic fueled this trend, as many 
medical universities had to shift to online platforms to 
make medical education more accessible and 
convenient [25]. This caused traditional lectures and 
textbooks to be complemented and even replaced by 
interactive digital platforms, thus offering a more 
enhanced learning experience in a more dynamic and 
personalized way. 

Today, the hybrid model of “blended learning”, which 
combines online resources with hands-on clinical 
practice has become a core part of medical education. 
Students can now access a pool of medical databases 
and video tutorials, and revisit lectures and course 
materials as needed, allowing students to deepen their 
knowledge beyond what is taught in the traditional 
classrooms.

4.3	TELEMEDICINE	AND	REMOTE	LEARNING	
The World Health Organization de�ines telemedicine 
as “the delivery of healthcare services, where distance 
is a critical factor, by all healthcare professionals using 
information and communication technologies for the 
exchange of valid information for diagnosis, treatment, 
and prevention of disease and injuries, research and 
evaluation, and for the continuing education of health 
care providers, all in the interests of advancing the 
health of individuals and their communities” [26].

The rise of telemedicine has rede�ined both healthcare 
delivery and medical education. In light of the COVID-
19 pandemic, telemedicine became a necessity for 
remote consultations and medical schools began to 
adapt by incorporating telemedicine training into 
their curricula [27]. This training includes diagnosing 
patients remotely, conducting vital consultations, and 

maintaining effective doctor-patient communication 
through telecommunication tools, hence, fostering 
ef�icient healthcare delivery. Telemedicine education 
allows medical professionals to be prepared for a fast-
evolving healthcare landscape where remote care is 
becoming the norm, especially in rural communities. 

4.4	ADAPTIVE	LEARNING	AND	ARTIFICIAL	
INTELLIGENCE	
Arti�icial intelligence (AI) is a branch of computer 
science that centers on developing algorithms and 
software that copy human thinking and decision-
making. The rapid emergence of AI in today's world 
has emerged as an integral part of healthcare and 
medical education, and has been adopted by several 
medical institutions worldwide [28,29]. 

In medical institutions, AI is used as an intelligent and 
effective tool for facilitating the decision-making 
process. The sub-themes of the use of AI such as 
chatbots, intelligent tutoring systems (ITSs), virtual 
patients and adaptive learning systems can enhance 
students' knowledge, skill development, and 
understanding of complex medical concepts [28]. 
Thus, AI-integrated medical education paves new 
opportunities for advanced teaching and learning 
experiences with improved outcomes.

4.5	COMPETENCY-BASED	EDUCATION	
Competency-based medical education (CBME) is a 
model for medical training and assessment that 
focuses on achieving speci�ic competencies required 
for the practice of medicine [30]. These competencies 
are de�ined based on the needs of patients, society, and 
the healthcare system and they do not follow the �ixed, 
time-based curriculum. Student progress in medical 
school is demonstrated by the mastery of these crucial 
s k i l l s  w h i c h  i n c l u d e  c l i n i c a l  r e a s o n i n g , 
communication, procedural skills, and professional 
behavior. CBME better aligns with the objectives of 
producing highly skilled and competent healthcare 
professionals by focusing on competencies other than 
the time spent on training [30, 31]. 

4.6	CROSS-CULTURAL	COMPETENCIES	AND	
TRAINING	
There is a growing emphasis on teaching students 
cross-cultural competencies as healthcare systems 
become increasingly multicultural. Medical education 
now trains students on how to work effectively with 
patients from different cultural backgrounds, 
understand different health beliefs, and also on 
managing cultural sensitivities [32]. This is important 
not only for patient care improvement but also for 
reducing health disparities and culture shocks in the 
global healthcare systems. 
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4.7	INTERDISCIPLINARY	EDUCATION	
The shift towards “interdisciplinary education” 
re�lects the complexity of modern healthcare and a 
“silo” approach to healthcare cannot continue. Hence, 
collaboration among healthcare providers is crucial 
for positive outcomes. Coming together as a team will 
bring the individual strengths of each discipline to 
focus on patient care and complement the weaknesses 
of other healthcare providers [33]. Thus, many 
medical schools now integrate various basic sciences 
from the outset, creating a more holistic learning 
experience. This approach enables students to make 
connections between practical application and 
theoretical knowledge, helping them to see the 
correlation of multidisciplinary approaches to patient 
care. 

5.0	CONCLUSION	
In conclusion, the evolution of medical education 
illustrates the responses to advancements in 
healthcare and medical sciences. To meet the 
increasing demands of modern healthcare, Medical 
education has consistently evolved to better equip 
physicians for these changes, this is evident from its 
historical roots of apprenticeship-based learning to a 
more revised evidence-based curricula. 

The integration of new technologies, such as 
s i m u l a t i o n - b a s e d  t ra i n i n g ,  e - l e a r n i n g ,  a n d 
telemedicine, has substantially enhanced a learning 
experience that is better adapted to the disruption in 
the medical landscape. These changes emphasize the 
importance of continuous innovation in medical 
education to create a burgeoning generation of 
medical professionals who are �lexible, adaptable, 
skilled, and prepared to address the turbulent tides of 
evolution in both local and global health landscapes. 

By continuously adapting to new knowledge and 
healthcare needs, medical education shines a ray of 
light in shaping the future of healthcare that we all 
desire and subsequently, it ensures that medical 
students and physicians remain at the helm of clinical 
excellence and practice. 
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ABSTRACT
Introduction:	Virtual reality (VR) is revolutionizing 
medical education by offering immersive learning 
experiences. In Nigeria, VR could enhance training 
quality, but adoption is limited by high costs, 
inadequate infrastructure, and resistance to change.

Methods:	A mixed-methods study using surveys and 
interviews assessed VR adoption, bene�its, and 
barriers among medical students, educators, and 
administrators.

Results:	Less than 10% of institutions use VR, mainly 
for anatomy and surgical simulations. Key barriers 
include �inancial constraints, lack of infrastructure, 
and limited faculty training. Despite this, stakeholders 
acknowledge VR's potential to improve learning and 
skill acquisition.

Conclusion:	 VR can transform Nigerian medical 
education, but strategic investments in cost-effective 
solutions, infrastructure, and faculty training are 
needed for successful integration.

Keywords:	Virtual reality, medical education, Nigeria, 
technology adoption, simulation based learning.

1. INTRODUCTION

1.1 The	Evolution	of	Medical	Education	
Medical education has evolved considerably over the 
past few decades, driven by rapid advancements in 
technology and pedagogical approaches. Historically, 
medical training was predominantly based on didactic 
lectures, textbook learning, and hands-on experience 
with cadavers. While these traditional methods laid a 
solid foundation for medical knowledge and skills, 
they possess inherent limitations in terms of 
interactivity and real-time feedback. Didactic lectures 
often lack the ability to engage students actively and 
address individual learning needs, while cadaver-
based dissections, although invaluable, are limited by 
the availability of specimens and the constraints of 
physical space [1].

In recent years, the �ield of medical education has 
embraced various digital technologies that have 
introduced new dimensions to teaching and learning. 
Simulation-based learning, for instance, has become a 

cornerstone of modern medical training, providing 
students with interactive platforms to practice clinical 
sk i l ls  and decis ion-making  in  a  control led 
environment [2]. This approach allows for repeated 
practice and immediate feedback, enhancing both skill 
acquisition and con�idence. The introduction of virtual 
reality (VR) has further expanded these possibilities, 
offering immersive and interactive experiences that go 
beyond the limitations of traditional methods.

VR technology has been particularly transformative, 
providing a novel approach to medical education that 
combines the advantages of simulation with a 
heightened sense of realism and immersion. By 
creating a computer-generated, three-dimensional 
environment, VR allows students to interact with and 
explore complex systems and scenarios that would be 
challenging to replicate in the real world [3]. This 
advancement represents a signi�icant shift from 
passive learning to active, experiential learning, where 
students can engage with anatomical structures, 
practice surgical procedures, and simulate patient 
interactions in a risk-free setting [4].

1.2 Introduction	to	Virtual	Reality	(VR)
Virtual reality, often described as a computer-
generated simulation that immerses users in a three 
dimensional environment, has emerged as a powerful 
tool in various �ields, including medicine. The essence 
of VR lies in its ability to create an interactive and 
immersive experience, allowing users to engage with 
digital representations of real-world scenarios. In 
medical education, VR offers a range of applications, 
from simulating complex surgical procedures to 
visualizing intricate anatomical structures [5].

One of the key advantages of VR is its capacity to 
provide realistic and repeatable simulations that are 
crucial for effective learning. For example, VR can 
simulate intricate surgical techniques, enabling 
students to practice procedures repeatedly without 
the risk of harming real patients [6]. This repeated 
practice is essential for skill development and 
pro�iciency, allowing students to re�ine their 
techniques and gain con�idence in their abilities. 
Moreover, VR simulations can be tailored to different 
learning needs, providing a customizable platform for 
individual students to address their speci�ic areas of 
interest or dif�iculty.
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In addition to its applications in surgical training, VR 
can enhance the understanding of complex anatomical 
structures. Traditional methods of learning anatomy 
often rely on textbooks and cadaver dissections, which, 
while valuable, have limitations in terms of spatial 
visualization and interactive exploration. VR 
addresses these limitations by offering dynamic, 3D 
representations of anatomical systems that students 
can explore from various angles and perspectives [7]. 
This interactive approach not only enhances students' 
spatial understanding but also allows them to visualize 
and interact with anatomical structures in ways that 
are not possible with static images or physical models.

1.3 Signi�icance	of	VR	in	Medical	Education
The integration of VR into medical education 
represents a paradigm shift from conventional 
learning methods to more interactive and experiential 
approaches. By providing realistic simulations of 
anatomical structures and clinical scenarios, VR offers 
students a platform to gain hands-on experience 
without the constraints of physical resources. This 
shift towards experiential learning is particularly 
signi�icant in the context of medical education, where 
practical skills and clinical decision-making are 
paramount.

VR can also play a crucial role in democratizing access 
to high-quality medical education. Traditional 
methods of medical training often require signi�icant 
physical resources, such as cadavers and specialized 
equipment, which may not be available in all 
educational settings. VR technology, however, can 
provide a consistent and standardized training 
experience across diverse educational environments 
[8]. By offering a uniform platform for simulation-
based learning, VR ensures that students, regardless of 
their geographic location or institutional resources, 
can access the same level of training and skill 
development.

Furthermore, the use of VR in medical education can 
enhance student engagement and motivation. The 
immersive nature of VR creates a more engaging 
learning experience, which can lead to increased 
motivation and enthusiasm among students. 
Interactive simulations that allow students to actively 
participate in their learning process can foster a 
deeper understanding of complex concepts and 
procedures, ultimately contributing to improved 
educational outcomes [9]. As medical education 
continues to evolve, the incorporation of VR 
technology holds the promise of transforming 
t ra d i t i o n a l  a p p ro a c h e s  a n d  p rov i d i n g  n e w 
opportunities for skill development and knowledge 
acquisition.

2. LITERATURE	REVIEW

2.1 Historical	Context	and	Development	of	VR	in	
Medical	Education

The concept of virtual reality (VR) has its origins in the 
1960s with the development of early immersive 
technologies, such as the "Sensorama," an early 
attempt at creating a multisensory experience, and 
Ivan Sutherland's "The Sword of Damocles," which is 
often cited as one of the �irst head-mounted displays 
[10]. However, the practical application of VR in 
medical education did not gain signi�icant traction 
until the late 20th and early 21st centuries. Early VR 
systems were hampered by limited computing power, 
rudimentary graphics, and high costs, which restricted 
their use to specialized research environments [11].

The turning point for VR in medical education came 
with advancements in computing technology and 
graphics processing, which made VR systems more 
affordable and capable of delivering realistic and 
immersive experiences. By the early 2000s, VR began 
to �ind its way into medical schools and training 
programs, initially in high-income countries where 
resources and technological infrastructure were more 
readily available. Institutions began incorporating VR 
for teaching anatomy, practicing surgical procedures, 
and simulating clinical scenarios [12] [13].

Medical institutions in high-income countries, such as 
those in the United States and Europe, have been at the 
forefront of adopting VR technology. These institutions 
have leveraged VR to enhance various aspects of 
medical training, including detailed anatomical 
visualization, procedural simulations, and patient 
interaction scenarios. For instance, VR platforms have 
been used to simulate complex surgeries, allowing 
students to practice and re�ine their skills in a 
controlled, risk free environment [14].  This 
technological evolution has signi�icantly expanded the 
scope and ef�icacy of medical education, providing 
new opportunities for interactive learning and skill 
development.

2.2 Statement	of	Problem
The integration of Virtual Reality (VR) technology into 
medical education presents a transformative 
opportunity to enhance learning experiences and 
improve training outcomes. VR offers immersive and 
interactive simulations that can address the 
limitations of traditional educational methods, such as 
passive lectures and limited hands-on practice [10]. 
However, despite its potential, the adoption and 
effective implementation of VR in medical education, 
particularly in Nigeria, face signi�icant challenges.
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In Nigeria, medical education is often constrained by 
limited resources, including outdated teaching 
materials, inadequate infrastructure, and �inancial 
constraints [11] [12]. These limitations impact the 
quality of training and hinder the ability of medical 
institutions to provide state-of-the-art educational 
experiences [13]. VR technology, while promising, 
requires substantial investment in high-quality 
equipment, software, and technical support, which are 
often beyond the �inancial capabilities of many 
Nigerian medical schools [14]. Consequently, the 
widespread adoption of VR is impeded by prohibitive 
costs and insuf�icient institutional funding [15].

Additionally, the successful integration of VR 
technology demands robust infrastructure, including 
reliable internet connectivity and consistent power 
supplies [16]. Many Nigerian institutions face 
chal lenges  re lated to  these  infrastructural 
requirements, which complicate the deployment and 
maintenance of VR systems [17]. 
Without stable and high-performance infrastructure, 
the effectiveness of VR simulations is compromised, 
and the intended educational bene�its may not be fully 
realized [18].

Resistance to change further complicates the adoption 
of VR in medical education [19]. Educators and 
students accustomed to traditional teaching methods 
may be skeptical about the value of VR technology [20]. 
This resistance can be fueled by concerns about the 
cost, complexity, and perceived effectiveness of VR 
[21]. Moreover, there is a lack of clear guidelines and 
support for integrating VR into existing curricula, 
which can result in uncertainty and inconsistent use of 
the technology [22].

To address these challenges, there is a need for a 
comprehensive analysis of the current state of VR in 
N i g e r i a n  m e d i c a l  e d u c a t i o n .  T h i s  i n c l u d e s 
understanding the barriers to adoption, exploring the 
potential bene�its, and identifying strategies to 
overcome obstacles [23]. By addressing �inancial 
constraints, improving infrastructure, and fostering a 
positive attitude toward technological innovation, 
Nigerian medical institutions can better leverage VR to 
enhance medical training and improve educational 
outcomes [24]. This study aims to provide actionable 
insights and recommendations to facilitate the 
effective integration of VR in resource-constrained 
settings, ultimately contributing to the advancement of 
medical education in Nigeria [25].

2.3 Bene�its	of	VR	in	Medical	Education
The bene�its of VR in medical education are well-

documented, re�lecting its transformative potential in 
enhancing learning experiences and outcomes:
Enhanced Learning and Retention: One of the most 
signi�icant advantages of VR is its ability to create 
immersive learning environments that improve 
knowledge retention and comprehension. Research 
indicates that students trained using VR exhibit 
superior understanding and recall of complex 
concepts compared to those educated through 
traditional methods [26] [27]. For example, VR 
simulations of anatomical structures enable students 
to interact with and explore 3D models from various 
perspectives, facilitating a deeper understanding of 
spatial relationships and functional anatomy.

Safe and Repetitive Practice: VR provides a risk-free 
platform for practicing surgical procedures and 
clinical skills. The ability to rehearse complex 
techniques repeatedly without the fear of causing 
harm to real patients is crucial for skill acquisition and 
con�idence building [28]. Studies have shown that 
repetitive practice in VR environments can lead to 
improved procedural skills and better preparedness 
for real-life scenarios. This aspect of VR is particularly 
bene�icial for honing technical skills and re�ining 
techniques in a controlled setting.
Increased Engagement: Interactive VR simulations can 
signi�icantly enhance student engagement and 
motivation. The immersive nature of VR creates a more 
engaging and stimulating learning experience, 
encouraging active participation and deeper 
involvement in the learning process [29]. By providing 
realistic scenarios and interactive elements, VR can 
capture students' attention and foster a greater 
interest in their studies. This increased engagement 
can lead to more effective learning outcomes and 
improved educational experiences.

2.4 Challenges	and	Barriers	to	VR	Adoption
Despite its numerous advantages, the integration of VR 
into medical education faces several challenges and 
barriers that need to be addressed for successful 
implementation:

High	Costs: The �inancial investment required for VR 
equipment and software is one of the primary 
obstacles to widespread adoption. High-quality VR 
headsets,  advanced computing systems, and 
specialized simulation software can be prohibitively 
expensive, particularly for institutions with limited 
budgets [30] [31]. The cost of maintaining and 
upgrading VR systems also contributes to the overall 
�inancial burden. This high cost can limit the 
accessibility of VR technology, particularly in resource-
constrained settings.
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Infrastructure	Requirements: Effective deployment 
of VR technology necessitates adequate technical 
infrastructure ,  including high-performance 
computers, reliable internet connectivity, and 
dedicated spaces for VR simulations [32]. Many 
educational institutions, especially those in low- and 
middle-income countries, may lack the necessary 
infrastructure to support VR implementation. The 
absence of such infrastructure can hinder the ability to 
fully utilize VR technology and may require additional 
investments in technical support and maintenance.

Resistance	to	Change:	Resistance from educators and 
administrators accustomed to traditional teaching 
methods can be a signi�icant barrier to the adoption of 
VR in medical education [33]. Skepticism regarding the 
effectiveness of VR, concerns about its integration into 
existing curricula, and a lack of familiarity with the 
technology can contribute to reluctance in embracing 
VR as a teaching tool. Overcoming this resistance often 
requires demonstrating the value and ef�icacy of VR 
through evidence-based research and successful case 
studies.

Quality	 and	 Consistency:	 The effectiveness of VR 
simulations is highly dependent on their design and 
quality. Poorly designed simulations may fail to 
provide the realistic and immersive experiences 
necessary for effective learning [34]. Ensuring the 
consistency and reliability of VR content is crucial for 
maintaining educational standards and achieving 
desired learning outcomes. Developing high-quality 
simulations requires collaboration between 
educators, technologists, and content experts to create 
realistic and pedagogically sound scenarios.

2.5 Current	State	of	VR	in	Nigerian	Medical	Schools
In Nigeria, the adoption of VR in medical education is 
still in its nascent stages. Although some institutions 
have explored the use of VR for teaching anatomy and 
surgical skills, widespread implementation remains 
limited due to several factors [35]. The high cost of VR 
technology, coupled with inadequate infrastructure 
and resistance from educators, contributes to the slow 
uptake of VR in Nigerian medical schools.

Despite these challenges, there is growing interest in 
leveraging VR to address educational gaps and 
improve training outcomes in resource-constrained 
settings [36]. Some Nigerian institutions are 
experimenting with VR as a means of enhancing 
medical education, particularly in areas where 
traditional resources are scarce. For example, pilot 
p ro g ra m s  a n d  c o l l a b o ra t ive  p ro j e c t s  w i t h 

international partners have explored the potential of 
VR to provide students with interactive learning 
experiences and practical training opportunities [37]. 
However, signi�icant barriers still need to be overcome 
to achieve broader adoption and integration of VR 
technology in Nigerian medical education.

2.6 Global	Trends	and	Case	Studies
Globally, VR is increasingly being integrated into 
medical education programs, re�lecting its growing 
acceptance and potential as a transformative 
educational tool. Institutions in high-income regions, 
including the United States, Europe, and Australia, 
have successfully implemented VR to enhance training 
across various medical disciplines [38] [39]. Case 
studies from these regions highlight the effectiveness 
of VR in addressing common training challenges and 
improving educational outcomes.

For example, VR simulations have been used to 
replicate complex surgical procedures, allowing 
students to practice and re�ine their skills before 
performing actual surgeries [40]. Studies have 
demonstrated that VR training can improve surgical 
precision, reduce errors, and enhance overall 
p e r fo r m a n c e  i n  re a l - wo rl d  s c e n a r i o s  [ 4 1 ] . 
Additionally, VR has been employed to simulate 
patient interactions and clinical decision-making, 
providing students with valuable experience in 
managing diverse medical scenarios [42]. These case 
studies underscore the potential of VR to offer scalable 
and effective solutions to the challenges of medical 
training, providing insights and models that can be 
adapted for use in different educational contexts.

I n  s u m m a r y,  t h e  l i t e ra t u r e  h i g h l i g h t s  t h e 
transformative potential of VR in medical education, 
emphasizing its bene�its in enhancing learning, 
providing safe practice environments, and increasing 
student engagement. However, challenges such as high 
costs, infrastructure requirements, and resistance to 
change need to be addressed for successful 
integration. 

METHODOLOGY
2.7 Research	Design
This study utilizes a mixed-methods approach to 
provide a comprehensive analysis of virtual reality 
(VR) integration in Nigerian medical education. By 
combining both quantitative and qualitative methods, 
the research aims to capture a broad spectrum of 
perspectives and experiences regarding the adoption 
and implementation of VR technology in medical 
training.
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The quantitative component involves structured 
surveys to gather numerical data on various aspects of 
VR use in medical education. These surveys are 
designed to assess the current state of VR integration, 
identify perceived bene�its and challenges, and 
evaluate institutional support for VR initiatives. The 
qualitative component consists of in-depth interviews 
and focus group discussions with key stakeholders, 
i n c l u d i n g  f a c u l t y  m e m b e r s ,  s t u d e n t s ,  a n d 
administrative personnel. This approach allows for a 
deeper exploration of individual and institutional 
experiences, providing rich, contextual insights into 
the adoption of VR technology.

By integrating both quantitative and qualitative data, 
the study aims to offer a well-rounded understanding 
of the factors in�luencing VR adoption in Nigerian 
medical schools and to identify actionable strategies 
for overcoming barriers and enhancing the 
effectiveness of VR-based education [43].

2.8 Quantitative	Data	Collection
Quantitative data is collected through structured 
surveys administered to a diverse sample of medical 
students, educators, and administrators across 
Nigerian medical schools. The survey is designed to 
capture a range of information relevant to VR 
integration, including:
Awareness of VR Technology: The survey assesses 
participants' familiarity with VR technology and their 
understanding of its potential applications in medical 
education. Questions in this section aim to gauge the 
level of awareness and knowledge about VR among 
respondents.

Current	Use	of	VR: This section gathers information 
on whether and how VR is currently utilized within 
medical curricula. It seeks to identify the extent of VR 
implementation, including the types of VR applications 
in use, the frequency of their use, and the speci�ic areas 
of medical education they address.

Perceived	Bene�its	and	Challenges: Participants are 
asked to identify the advantages and obstacles 
associated with VR adoption. 
This includes evaluating the perceived impact of VR on 
learning outcomes, student engagement, and skill 
development, as well as identifying any barriers to 
effective implementation, such as cost, infrastructure, 
and resistance to change.

Institutional	Support: The survey assesses the level 
of support and resources allocated by institutions for 
VR initiatives. This includes evaluating the availability 
of funding, technical support, and infrastructure 

necessary for VR integration.

The survey is distributed electronically to maximize 
reach and convenience, and responses are collected 
and analyzed to identify trends and patterns in the 
data. Statistical analyses are performed to assess 
relationships between variables and to draw 
conclusions about the overall state of VR integration in 
Nigerian medical education [44].

2.9 Qualitative	Data	Collection
Qualitative data is collected through in-depth 
interviews and focus group discussions with key 
stakeholders involved in medical education. This 
component aims to provide a nuanced understanding 
of experiences and perspectives related to VR 
technology:

Faculty	Members:	Interviews with faculty members 
seek to gain insights into their views on VR technology 
and its integration into medical education. This 
includes exploring their perceptions of VR's 
effectiveness, the challenges they face in implementing 
VR-based teaching, and their suggestions for 
improving VR integration.

Students: Focus groups and individual interviews 
with students aim to understand their experiences 
with VR and their views on its effectiveness as a 
learning tool. This includes gathering feedback on the 
usability of VR simulations, the impact on their 
learning outcomes, and their overall satisfaction with 
VR-based education.

Administrative	 Personnel:	 Interviews with 
administrative personnel explore institutional 
challenges and strategies for implementing VR. 
This includes assessing the level of institutional 
support for VR initiatives, identifying barriers to 
adoption, and discussing potential solutions to 
overcome these challenges [45].

The qualitative data collection is designed to capture a 
range of perspectives and experiences, providing a 
comprehensive understanding of the factors 
in�luencing VR adoption and integration.

2.10 Data	Analysis
Quantitative data is analyzed using descriptive and 
inferential statistics to identify trends, relationships, 
and signi�icant �indings.
 Descriptive statistics provide an overview of the data, 
including mean scores, frequencies, and distributions, 
while inferential statistics are used to explore 
relationships between variables and to test hypotheses.
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Qualitative data is analyzed using thematic analysis, 
which involves identifying and analyzing common 
themes and patterns in participants' responses. 
Thematic analysis allows for the extraction of 
meaningful insights from qualitative data, providing a 
deeper understanding of participants' experiences 
and perspectives. Data is coded and organized into 
themes, and �indings are synthesized to highlight key 
insights and implications for VR integration in medical 
education [46] [47].

2.11 Ethical	Considerations
The study adheres to ethical guidelines established by 
participating institutions. Ethical approval is obtained 
from institutional review boards to ensure that the 
research is conducted in accordance with ethical 
standards and regulations. Informed consent is 
secured from all participants, ensuring that they are 
fully aware of the study's purpose, procedures, and 
potential risks before agreeing to participate.

Con�identiality is maintained throughout the research 
process, with anonymized data securely stored and 
accessible only to authorized research personnel. 
Participants' identities are protected, and any 
identifying information is removed from the data to 
ensure privacy and con�identiality [48].

3. RESULTS	AND	ANALYSIS

3.1 Quantitative	Analysis
T h e  q u a n t i t a t i v e  s u r v e y  d a t a  p r o v i d e s  a 
comprehensive overview of the current state of virtual 
reality (VR) integration in Nigerian medical education, 
revealing several signi�icant �indings: Current 
Adoption of VR:

The survey results indicate that less than 10% of the 
surveyed medical institutions have fully integrated VR 
into their curricula. Among those institutions that have 
adopted VR, the technology is predominantly used for 
anatomy and surgical simulations. This limited 
adoption re�lects a cautious approach to embracing 
new technologies, likely in�luenced by various 
constraints including �inancial and infrastructural 
challenges [49] [50].

Speci�ically, institutions that have integrated VR tend 
to focus on applications that offer the most direct 
bene�its to medical training. For example, VR is used to 
provide immersive experiences for learning anatomy, 
where students can explore three-dimensional models 
of the human body, and for surgical simulations, 
allowing students to practice procedures in a 

controlled, virtual environment. This targeted use of 
VR highlights its potential to enhance practical 
training, though it also underscores the narrow scope 
of its current application due to resource constraints 
[51].

Financial	Constraints:
Financial barriers are a prominent factor in�luencing 
the adoption of VR technology in Nigerian medical 
schools. The survey data reveal a clear correlation 
between the level of institutional funding and the 
likelihood of VR adoption. Institutions with higher 
funding levels are more equipped to invest in VR 
technology, including the necessary hardware and 
software. In contrast, resource-limited schools face 
signi�icant �inancial hurdles that impede their ability 
to implement VR systems effectively [52].

The high costs associated with VR technology include 
not only the initial purchase of VR equipment but also 
ongoing expenses related to maintenance, software 
updates, and technical support. These costs present a 
considerable challenge for institutions operating with 
limited budgets, further exacerbating the disparity 
between well-funded and under-resourced medical 
schools [53].

Perceived	Bene�its:
Despite the �inancial and logistical challenges, the 
survey indicates that both students and educators 
recognize the potential bene�its of VR in medical 
education. Key perceived advantages include 
enhanced learning experiences and improved skills 
development. VR is appreciated for its ability to 
provide realistic simulations that can improve 
understanding and retention of complex medical 
concepts. For instance, VR simulations of surgical 
procedures offer students a risk-free environment to 
practice and re�ine their skills before performing 
actual surgeries [54].

However, respondents also frequently cite challenges 
such as high costs and technical dif�iculties as barriers 
to widespread VR adoption. The perceived bene�its of 
VR are tempered by the practical dif�iculties of 
implementing and maintaining the technology, which 
can limit its effectiveness and accessibility [55].

3.2 Qualitative	Analysis
The qualitative data obtained through interviews and 
focus group discussions provides  a  deeper 
understanding of the challenges and opportunities 
associated with VR integration in Nigerian medical 
education:
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Financial	Constraints:

The prohibitive cost of VR equipment is consistently 
highlighted by both students and educators as a major 
barrier to effective VR integration. Many institutions 
struggle to secure the necessary funds for purchasing 
and maintaining VR systems, which limits their ability 
to implement and expand VR-based training programs. 
The �inancial burden of VR technology is particularly 
acute in resource-constrained settings, where funding 
for educational innovations is often limited [56].

Infrastructure	and	Technical	Support:
In addition to �inancial constraints, inadequate 
infrastructure and technical support present 
signi�icant challenges to the effective deployment of 
VR technology. Issues such as unreliable internet 
connectivity, frequent power outages, and a shortage 
of skilled technicians complicate the use of VR systems. 
For VR technology to function optimally, institutions 
require stable and high speed internet connections, 
consistent power supplies, and access to technical 
expertise for installation and troubleshooting [57].

The lack of technical support and infrastructure not 
only affects the day-to-day operation of VR systems but 
also impacts the overall quality of the VR experience. 
Without proper support, institutions may struggle to 
maintain VR equipment, leading to technical 
dif�iculties that can detract from the educational value 
of VR simulations [58].

Pedagogical	Integration:
Educators express uncertainty about how to integrate 
VR effectively into existing curricula. There is a need 
for clear guidelines and support to ensure that VR is 
used in a way that enhances learning without 
overwhelming students or diverging from core 
educational objectives. Effective integration of VR 
requires careful planning and alignment with 
curricular goals, as well as ongoing support for 
educators to adapt their teaching methods to 
incorporate VR technology [59].

Educators also highlight  the importance of 
professional development and training to help them 
understand how to use VR effectively. Without 
adequate training and support, educators may 
struggle to implement VR in a manner that maximizes 
its educational bene�its and addresses the needs of 
students [60].

Cultural	Resistance:
Resistance to change among educators and students is 
another notable challenge. Some individuals view VR 
as a distraction rather than a valuable educational tool. 

This resistance can stem from skepticism about the 
effectiveness of new technologies, concerns about the 
cost and complexity of VR systems, or a preference for 
traditional teaching methods [61].

O v e r c o m i n g  c u l t u r a l  r e s i s t a n c e  i n v o l v e s 
demonstrating the value of VR through evidence-
based outcomes and providing opportunities for 
stakeholders to experience the bene�its of VR 
�irsthand. Engaging educators and students in the 
process of VR adoption and addressing their concerns 
through targeted communication and support can help 
to mitigate resistance and foster a more positive 
attitude toward VR technology [62].
Overall, the qualitative data underscores the need for 
targeted strategies to address the �inancial, 
infrastructural, and pedagogical challenges associated 
with VR integration. By addressing these issues, 
Nigerian medical institutions can better leverage VR 
technology to enhance medical education and improve 
training outcomes.

4. DISCUSSION

4.1 Opportunities	for	VR	Integration

The integration of VR into Nigerian medical education 
offers several opportunities:

Enhanced	 Learning: VR provides students with 
interactive and immersive learning experiences that 
traditional methods cannot match. By simulating 
complex procedures and anatomical structures, VR 
enhances understanding and retention of medical 
concepts [63] [64].

Scalability:	VR offers a scalable solution to address 
educational gaps, particularly in resource constrained 
settings. Once implemented, VR systems can be used 
by multiple students simultaneously, maximizing their 
impact [65] [66].

Global	Collaboration:	The adoption of VR presents 
opportunities for collaboration with international 
institutions and organizations. Partnerships can 
facilitate access to VR resources, training, and 
expertise [67].

4.2 Challenges	and	Barriers
Addressing	 the	 challenges	 associated	 with	 VR	
i n t e g r a t i o n 	 i s 	 c r u c i a l 	 f o r 	 s u c c e s s f u l	
implementation:
Cost Management: Institutions can explore cost-
effective solutions, such as partnering with VR 
companies for discounted equipment or seeking 
funding from government and non-governmental 
organizations [68] [69].
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Infrastructure	 Development: Investments in 
infrastructure, including reliable internet and 
technical support, are essential for effective VR 
deployment .  Collaborations with technology 
providers and government agencies can help address 
these needs [70] [71].

Resistance	 Management:	 Strategies to address 
resistance to VR include providing training for 
educators, demonstrating the effectiveness of VR 
through pilot programs, and involving stakeholders in 
the decision-making process [72] [73].

4.3 Recommendations	for	Effective	Integration
Based on the �indings, several recommendations are 
proposed for the effective integration of VR in Nigerian 
medical education:

Develop	a	Strategic	Plan:	Institutions should develop 
a strategic plan for VR integration, including clear 
objectives, resource allocation, and timelines [74].

Foster	 Collaboration:	 Partnerships with VR 
companies, technology providers, and international 
institutions can facilitate access to resources and 
expertise [75].

Provide	Training	 and	 Support:	Training programs 
for educators and technical support staff are essential 
to ensure effective use of VR technology [76] [77].

Pilot	 Programs:	 Implementing pilot programs can 
help institutions evaluate the effectiveness of VR and 
make informed decisions about broader adoption [78].

4.4 Future	Directions
Future	research	and	initiatives	should	focus	on:
Evaluating Impact: Conducting studies to evaluate the 
impact of VR on learning outcomes, student 
satisfaction, and clinical skills development [79].

Exploring	 New	 Technologies:  Investigating 
emerging technologies, such as augmented reality 
(AR) and mixed reality (MR), and their potential 
applications in medical education [80].

Scaling	Solutions: Developing scalable solutions for 
VR integration that can be adapted to different 
educational settings and resource levels [81] [82].

5. CONCLUSION
Virtual reality has the potential to transform medical 
education in Nigeria by providing immersive and 
interactive learning experiences. While challenges 
such as high costs, infrastructure limitations, and 
resistance to change exist, the opportunities presented 

by VR are signi�icant. By addressing these challenges 
and implementing strategic recommendations, 
Nigerian medical schools can harness the power of VR 
to enhance medical training and improve educational 
outcomes. The future of medical education in Africa 
may well be shaped by the innovative use of VR 
technology, offering new pathways to excellence in 
medical training.
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I.	INTRODUCTION
1.	Background	and	Importance
The context of medical education has evolved 
dramatically in recent decades, due to technology 
developments that have revolutionized how medical 
students study and practice. Traditional teaching 
methods relying heavily on didactic lectures, cadaver 
dissections, and microscopic slide examinations— 
forming the foundation of a student's understanding of 
human anatomy and pathology—are now being 
augmented and in some cases replaced, by digital 
technologies. These novel digital technologies 
including computer-based simulations, e-learning 
modules, and interactive digital resources have largely 
addressed particular limitations of the traditional 
teaching methods. [1]

Interesting, there is evidence of an increasing 
consensus for their adoption. A  paper detailing 
teaching experiences using the MD Anderson Cancer 
Center Hematopathology Virtual Educational Platform 
in 2021 demonstrated that, during the COVID-19 
pandemic, there was a signi�icant interest in virtual 
hematopathology teaching on a global scale. [1] This 
was further reiterated in another research article in 
2022, which focused on social media as a primary tool 
for pathology knowledge acquisition and excellence; 
emphasizing the impact of tools like Tweetorials on X 
(formerly known as Twitter) and other platforms for 
sharing digital images like KiKo (Knowledge in, 
Knowledge Out). [2]

Virtual	 Reality:	 A	 Paradigm	 Shift	 in	 Medical	
Training
Virtual Reality (VR) represents a signi�icant shift in the 
way medical education is approached, particularly in 
�ields that demand an in-depth understanding of both 
gross (macroscopic) and minute (microscopic) 
structures, such as pathology. From the introduction of 
Whole Slide Imaging (WSI) technology in 1999, major 
advancements in technology over two (2) decades 
have seen digital pathology transition across borders 
of medical education and clinical practice [5]. Virtual 
Reality can be well considered the contemporary step 

in the evolution of digital pathology [3,4].
VR allows for students' interaction with virtual 
specimens and environments in ways that traditional 
methods cannot match, thus providing a level of 
engagement and activity that enhances learning 
outcomes. 
For pathology education— where understanding the 
intricate details of disease processes is crucial—VR 
undoubtedly offers unprecedented opportunities for 
specimen exploration and advances in pathology 
practice.

2.	Purpose	of	the	Review
The purpose of this literature review is to explore how 
VR is transforming pathology education, enhancing 
student engagement: transforming the global medical 
curriculum, as well as improving knowledge retention 
and practical skills. Virtual reality, with its ability to 
create immersive, interactive environments, stands at 
the forefront of this educational revolution. 
Furthermore, as the medical �ield continues to evolve, 
the methods by which we train the next generation of 
healthcare professionals must evolve as well. By 
focusing on the intersection of VR and pathology, this 
re v i e w  s e e k s  t o  p rov i d e  a  c o m p re h e n s ive 
understanding of how this technology can be 
harnessed to improve educational outcomes and 
prepare students for the complexities of clinical 
practice in contemporary healthcare. Through a 
critical evaluation of current literature, notable case 
studies, and empirical evidence, this article will 
highlight the bene�its of VR, address the challenges 
associated with its implementation, and discuss future 
directions for this innovative didactic tool.

This literature review is structured into sections 
covering the background and aim, scope of virtual 
reality in medical education, a comparison of 
traditional vs. VR approaches, impact of VR on 
pathology learning outcomes, evidence from studies, 
challenges and barriers to VR in pathology education, 
policy implications, and concludes with key �indings, 
future research directions and recommendations, and 
a references list.
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	II.	VIRTUAL	REALITY	IN	MEDICAL	EDUCATION
1.	Overview	of	VR	Technology	in	Education

Virtual reality (VR) is a computer-generated 

simulation that replicates real-world or imagined 

scenarios by submerging viewers in a three-

dimensional environment. [11,12] Virtual reality (VR) 

in medical education opens up previously unattainable 

opportunities for students to engage with virtual 

patients or patient models, carry out intricate 

surgeries, investigate and better understand 

anatomical structures. 

In order to produce an immersive and interactive 
experience, virtual reality (VR) technology frequently 
uses headsets, motion sensors, and handheld 
controllers. This allows students to practice and 
improve clinical skills in a safe and regulated setting 
without the risk of patient discomfort.
Similar to how 3D printing works, complicated 
structures can be assembled through VR's 3D 
representations in a way that isn't achievable with a 2D 
screen. With VR, it becomes simple to understand how 
objects of interest are connected spatially. [13] The use 
of VR in education is not brand-new. Since simulations 
can mimic complex processes and high-stakes 
environments, industries like engineering and 
aviation have long employed them for training 
p u r p o s e s .  M e d i c a l  e d u c a t i o n  h a s  s t a r t e d 
implementing virtual reality (VR) in recent years after 
seeing how much it may change conventional teaching 
techniques. With the use of this technology, which can 
mimic actual medical situations and procedures, 
students may hone their skills in a way that is both 
engaging and safe.

2.	Applications	of	VR	across	Medical	Disciplines
Virtual reality is being used in medical education 
across a range of �ields, including surgery, psychiatry, 
and anatomy. For surgery, a 2017 report by Stanford 
Medicine reported that, in order to facilitate safer 
surgeries, the three-dimensional (3D) component of 
the VR simulation picture helps surgeons plan and 
enhances surgical accuracy. [15] Through the use of 
virtual reality (VR) simulations, surgical trainees can 
practice intricate surgical techniques without the use 
of cadavers or real patients.

Continuous performance tests (CPTs) have been used 
in virtual reality environments to assess and enhance 
the attention span of children who have attention 
de�icit hyperactivity disorder (ADHD) or related 
conditions. [16] Virtual reality (VR) is utilized in 
psychiatry to simulate patients, allowing medical 
students to engage with individuals who exhibit signs 

of mental health disorders. This offers helpful 
instruction in diagnosing and treating mental health 
conditions as well as patient communication.
Because virtual reality is interactive, physiotherapists 
can monitor and modify treatment plans in real time, 
promoting neuroplasticity and functional recovery. 
Patients can practice balance, coordination, and 
mobil i ty  exercises in  a  safe  and control led 
environment. [17]

3.	VR	in	Pathology	Education
VR integration is especially well-suited for the subject 
of  pathology,  which largely depends on the 
interpretation of both microscopic and macroscopic 
changes in tissues. Examining real specimens and 
microscope slides is a common part of traditional 
pathology instruction [1]. However, access to these 
resources and their static nature might pose as a 
challenge and virtual reality (VR) which builds 
interactive, virtual settings that allow students to 
examine high-resolution 3D models of diseased 
tissues and organs overcomes these dif�iculties. 
[5,6,7,8]

For example, VR can simulate the histological changes 
seen in diseases like cancer or in�lammatory 
conditions, allowing students to visualize how these 
c ha n g e s  p ro g ress  ove r  t i m e.  This  dyn a m i c 
representation provides a clearer understanding of 
disease mechanisms and helps students grasp the 
complexities of pathology and augments the diagnosis. 
Furthermore, VR can integrate clinical case studies 
with virtual pathology labs, where students can 
perform virtual autopsies or analyze virtual biopsy 
samples—perhaps even practice identifying 
diagnostic markers. These features go a long way in 
bridging the gap between theoretical knowledge and 
pertinent practical skills.

III.	PATHOLOGY	EDUCATION:	TRADITIONAL	VS.	VR	
APPROACHES
1.	Traditional	Methods	of	Teaching	Pathology
The traditional approach to pathology education is 
lecture-based learning. Lectures are usually delivered 
by experienced pathologists, and serve as the primary 
mode of coursework delivery, offering detailed 
explanations of disease processes, histological 
patterns ,  c l inical  presentat ion and c l inical 
correlations. This is usually augmented by physical, 
hands-on specimen analysis of cadavers, body �luids 
and organ samples. 

However,  these methods come with speci�ic 
limitations. 
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For example, the effectiveness of lectures relies heavily 
on an instructor's capacity to engage students and 
communicate complex content in an understandable 
manner. This subjective quality may result in variation 
in educational quality, particularly in large classes with 
insuf�icient personalized attention to students. Again, 
the availability of the gross specimens may be limited, 
and their quality may deteriorate over time, essentially 
hurting the pedagogic experience. Furthermore, the 
stationary character of physical specimens prevents 
students from adequately investigating the dynamic 
and three-dimensional elements of disease processes.

Microscopic slide reviews, another cornerstone of 
pathology education, provide students with hands-on 
experience in analyzing histological samples. [1] 
These sessions usually entail mounting & studying 
prepared slides under light microscopy to identify 
essential features of normal and sick tissues which are 
crucial to diagnosis and prognosis of various diseases. 
While this method undoubtedly provides vital insights 
into disease microanatomy, microscopy is frequently 
hampered by logistical issues such as the scarcity of 
microscopes and slides especially in resource-poor 
settings, as well as the time-consuming nature of hand 
slide examination.
Thus, it is evident that despite their foundational role 
in pathology education, traditional methods of 
learning have inherent limitations including 
accessibility, engagement, and variability in quality; 
particularly in the constantly-evolving landscape of 
medical education in era of virtual reality.

2.	VR-Based	Pathology	Education
Digital scanning techniques have taken the place of 
light microscopy in recent decades. [6] Digital imaging 
has allowed for faster, more ef�icient and standardized 
ways of performing morphological analysis of 
peripheral blood smears and classifying hematological 
cells, for instance. [4] The introduction of virtual 
reality has brought a transformative approach to 
pathology education,  removing many of the 
constraints associated with older techniques. VR-
based pathology education uses immersive, three-
dimensional settings to provide interactive learning 
experiences that  help students  understand 
complicated pathological concepts. A 2023 review 
article projected that there would not be any need for 
tissue processing procedures in the near future, 
allowing an oral pathologist to study oral tissues 
immediately. [6]

Again, VR as a digital pathology technology offers 
remote review and analysis advantages in its usage. 
Lecturers and students from various institutions 

across the world can collaborate from any location 
with an internet connection by using digital versions of 
gross specimen sections & microscopic slides that are 
kept in databases. [6, 7] A 2016 case study involving 
three (3) pathologists employing Oculus Rift™ 
Development Kits (DK2) in the review of digital slides 
reported that the slides were easily viewable and 
conceivable for medical diagnosis. [8]
Hence, it is demonstrable that VR offers such bene�its 
over traditional methods as enhanced visualization, 
interactive learning, and accessibility, to medical 
education.

IV.	 IMPACT	 OF	 VIRTUAL	 REALITY	 ON	 LEARNING	
OUTCOMES	IN	PATHOLOGY	
1 . 	 Enhanc ing 	 Knowledge 	 Retent ion 	 and	
Understanding
One of the most important advantages of virtual reality 
(VR) in pathology education is its capacity to improve 
information retention and comprehension of 
complicated pathology concepts.  Traditional 
techniques, including lectures and book-study, 
frequently depict pathology in a static, two-
dimensional (2D) style, which limits students' capacity 
to visualize dynamic disease processes. [18, 19] In 
comparison, virtual reality (VR) offers an immersive 
and engaging learning experience that involves several 
senses. Students can interact with virtual tissues, 
investigate disease progression, and manipulate 
structures in ways that traditional methods do not 
allow.

2.	Increased	Engagement	and	Enjoyment
Higher levels of engagement and satisfaction in 
learning can result from VR's immersive nature. 
Students that used a virtual reality pathology lab 
reported feeling more present and enjoying their 
education more, which improved their academic 
performance. [19]

3.	 Enhanced	 Comprehension,	 Improved	 Patient	
Care
According to a study, pathology residents who saw 
these virtual reality videos reported feeling more 
con�ident and knowledgeable about processing 
specimens. They also said that the immersive 
experience helped them comprehend complicated 
procedures. [18]

Overall, the integration of VR and virtual microscopy in 
pathology education has been shown to enhance 
learning experiences, improve knowledge retention, 
and foster critical thinking among medical students 
and residents. 
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V.	 CHALLENGES	 AND	 LIMITATIONS	 OF	 VR	 IN	
PATHOLOGY	EDUCATION
Currently, there is not a signi�icant presence of virtual 
reality and digital technologies in hematopathology. 
[4] As reported, digital scanning techniques have 
largely taken the place of light microscopy in recent 
decades. Haematoxylin and eosin (H&E) staining is 
still the accepted technique, nevertheless. [6] A 
number of challenges exist to the implementation of 
virtual reality (VR) in medical education and 
pathology practice. Understanding these limitations is 
particularly important for educators and institutions 
aiming to integrate VR into their curricula effectively.

1.	Technological	Barriers
Widespread adoption may be hampered by the 
expensive cost of VR gear and the requirement for 
technical support. VR systems require sophisticated 
technology, including high-end computers, specialized 
software, and headgear or head-mounted displays 
(HMDs). The cost of a high-end VR headset as reported 
by a 2023 article ranged from $999 - 1399 USD (~₦1.6 
- 2.26 million, Sep 2024) per unit. [9] Again, VR 
applications would have to be built, incurring 
development costs up to and even exceeding $100,000 
USD. [9] A signi�icant obstacle in the visualization of 3D 
histology is the vast amount of data; full resolution 
images usually have a size of gigapixels or more. It 
takes time to read numerous full resolution whole 
section images (WSIs) into computer memory, which 
slows down data visualization due to lengthy loading 
times. Adding feature representations to the modeling 
of 3D histology data presents additional challenges. 
[13] Underdeveloped nations like Nigeria, especially, 
institutions with tight budgets might not be able to 
make the kind of �inancial commitment required for 
broad adoption. 

Furthermore, the cost of upkeep and regular updates 
for virtual reality (VR) devices, as well as staff and 
faculty training, drives up the overall cost even in 
settings with ample resources. This can create 
disparities in access to high-quality contemporary 
medical education, with students at wealthier 
institutions bene�iting disproportionately from these 
technological advancements.
In addition to the cost, technological challenges arise 
when using VR in educational settings. VR systems are 
frequently resource-intensive, necessitating high 
computat ional  power and rel iable  internet 
connectivity for maximum performance. Lagging, 
software �laws, and hardware malfunctions can all 
degrade the learning experience and limit the ef�icacy 
of VR simulations.

2.	Pedagogical	Concerns
VR experience design and execution need to match the 
educational goals of medical programs. Teachers need 
to make sure that virtual reality is used to enhance 
existing teaching methods rather than completely 
replace them. Virtual reality (VR) has certain 
advantages, such as the capacity to model dynamic 
processes and visualize intricate structures, however 
it  should be considered an additional  tool . 
Furthermore, VR requires a degree of digital literacy 
that not all students may possess. There is a learning 
curve involved in adopting VR technology for both 
teachers and students, which could call for more 
resources and training.

Another problem is striking a balance between the 
many ways that pupils learn and the use of virtual 
reality. While some students might �lourish in an 
immersive, technologically-driven setting, others 
might �ind it dif�icult or intimidating. When offering a 
range of learning resources, instructors need to take 
care to integrate VR in a way that accommodates a 
range of learning styles — perhaps balancing VR with 
traditional methods to obtain optimal teaching 
experiences for all involved.

Also, potential over-reliance on VR technology could 
lead to an under appreciation of traditional 
techniques, such as hands-on slide examination and 
in-person specimen analysis ,  which remain 
fundamental in pathology education.

3.	Ethical	and	Privacy	Considerations
It's important to think about the ethical rami�ications 
of utilizing virtual reality in medical education. Certain 
virtual reality platforms, especially those that 
incorporate patient simulations, depend on actual 
medical data to generate precise and realistic 
scenarios. When such data is used, privacy issues arise, 
particularly if the VR system is cloud or network-based 
and could expose private data to security lapses. To 
guarantee that patient data is de-identi�ied and 
managed securely to preserve privacy, certain 
standards must be in place. [10]
Teachers need to think carefully about how to handle 
these simulations as virtual reality gets more 
sophisticated and lifelike so that they are carried out 
responsibly and with respect.

VI.	FUTURE	DIRECTIONS	AND	INNOVATIONS
Virtual reality (VR) in particular shows potential for 
training medical workers on a range of operations, 
including laparoscopic surgery and medical database 
review. 
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Developing treatment plans and aiding in the recovery 
of patients with illnesses like autism, cancer, and 
mental problems are other crucial aspects of its work. 
Moreover, these technologies offer improved learning 
chances for remote students who may lack the means 
to go to different places for specialized study. They 
make it possible to create dynamic and interesting 
clinical modules, which are especially helpful for 
excluding alternative diagnoses in complicated 
medical situations. [6]

Mixed	reality	(MR)
The way medical professionals and students learn and 
practice could be completely transformed by the 
introduction of Mixed Reality (MR), which includes 
both Augmented Reality (AR) and Virtual Reality (VR), 
into pathology education. Through the creation of fully 
immersive environments or the overlaying of digital 
material onto the real world, MR provides novel ways 
to comprehend intricate pathological ideas.

Arti�icial	Intelligence	(AI)
Researchers from all around the world are currently 
focusing on using AI-based picture analysis to 
diagnose a variety of oral lesions. As a result, this 
technology can help an oral pathologist decide quickly 
o n  f u r t h e r  i nve s t i ga t ive  exa m i n a t i o n s  a n d 
histopathology reports for their patients. In the �ield of 
oral pathology, arti�icial intelligence (AI) was 
developed to  address  the  heterogeneity  in 
morphologic diagnosis and to produce consistent and 
dependable diagnostic �indings. [6,7] The two-
dimensional (2D) format of the AI technique is a 
limitation. Nonetheless, the primary bene�it of the AI 
method for diagnosing images is that it eliminates the 
inconsistent nature of both intra- and inter-observer 
variability. [6, 7, 20]

Incorporating	AI	and	MR
Arti�icial intelligence (AI) will be included into MR in 
pathology education in the future to establish 
individualized learning pathways. AI can evaluate each 
learner's performance and modify MR simulations to 
�ix particular �laws, improving the educational 
process. Large language models and multimodal tools 
are examples of generative AI technologies that have 
the ability to completely transform educational 
methods by delivering individualized learning 
experiences and assisting teachers and students 
across the training continuum. [20]

VII.	CONCLUSION	

A paradigm shift in how students learn and interact 

with intricate medical ideas has been brought about by 

the use of virtual reality (VR) into medical education, 

especially in pathology. Traditional issues in medical 

education, such as restricted access to uncommon 

clinical cases, the static character of textbooks, and 

variations in the caliber of instruction among schools, 

are addressed by virtual reality (VR), which provides 

immersive, interactive, and adaptable learning 

environments. It improves student engagement, 

fosters the development of practical skills, and 

strengthens knowledge retention, giving aspiring 

medical professionals the resources they need to 

succeed in clinical settings.

Despite its transformative potential, VR in medical 

education is not without challenges. To guarantee its 

equitable and ef�icient usage, several obstacles must 

be addressed, including high prices, technological 

constraints, ethical issues, and the requirement for 

balanced curricular integration. Long-term studies are 

also necessary to assess VR's long-term effects on 

professional performance and clinical competency.
With increasingly sophisticated features and easier 
accessibility, virtual reality technology will surely play 
a bigger part in medical education as it develops 
further. Policymakers, technologists, and educators 
must work together to realize its full potential. VR has 
the potential to transform medical education, close the 
gap between theory and practice, and eventually 
improve patient care results in the future by resolving 
the present constraints and guaranteeing careful 
implementation.
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I.	INTRODUCTION
The  history   of  medical   education  has been one rife 
with technological advancements. From Leonardo Da 
Vinci's dissection and study of cadavers, [1] to the 
invention of anatomical models; and even more 
recently, the use of the internet & digital media to study 
dissected bodies. Each breakthrough has helped 
breach a prior barrier in the �ield of medical education 
especially pertaining to anatomy. Today, virtual reality 
(VR) promises further insights into the study of the 
mechanics of the human body, offering a unique level 
of interaction and immersion.

However, despite the innovation that virtual reality 
promises, its implementation in  the  �ield  of anatomy  
is not without its challenges. From high costs  and 
technical barriers to institutional resistance and the 
need for faculty training, the pathway to adoption is 
blockaded by several obstacles. Identifying and 
gauging possible solutions to these issues is important 
if VR is to contribute positively towards medical 
education.

This article explores key challenges involved in this 
implementation, focusing on barriers such as cost, 
technological limitations, accessibility, and curriculum 
adaptation, while also proposing solutions for 
overcoming these obstacles.

II.	BACKGROUND	INFORMATION

Evolution	of	Medical	Curricula	and	Technological	
Integration
The  adoption  of  technology  in  medical  education  is  
not  a  novel  event. Historically,  the   �ield   of  
medicine  has  bene�ited   signi�icantly   from  the 
advancement of technology [2], with bene�its ranging 
from prosthetic limbs and brain-computer  interfaces  
to  wearable  health  monitors  and magnetic 
resonance imaging (MRI)  systems. Science and 
technology are constant actors in the �ield of medicine, 
so it should come as no surprise to anyone that 
technology should also bene�it medical education. 
Advances such as online education and distributed 
resource sharing largely owe their existence to 
technological leaps.

Current	Limitations	in	Anatomy	Education	
Cadavers constitute the gold standard for anatomical 
education: they offer an unrivaled experience in the 
process of human examination in depths that no 
textbook  or  3D  model  can currently hope to recreate. 
Dissection provides  a realistic exposure to real-time 
examinations of the muscles, blood vessels, and bones, 
granting  students  a  glimpse  into  the  functionalities  
of actual  human  bodies. However, the  acquisition of 
said cadavers is beset with numerous �inancial, ethical, 
and logistic limitations that prevent medical students 
from taking full advantage of them. In light of this, 
several technological innovations are aimed at 
overcoming these limitations, with VR being one of the 
most promising alternatives.

VR	in	Medical	Education
Virtual Reality (VR) is the use of 3D near-eye 
technology and pose tracking to simulate a completely 
virtual environment with high levels of immersion [3]. 
In the  �ield  of  medical  education,  Virtual  Reality  
introduces  an  innovative approach to learning 
complex topics and practices such as surgical 
procedures, anatomical examinations, and hands-on 
clinical practices. With the application of VR,  students  
can expand  their  current  understanding  of these 
processes through their participation in more 
immersive examples.

A number of VR platforms and applications have been 
developed to facilitate this integration process. The 
Anatomage table[4] is a digital dissection table that 
allows students to examine three-dimensional images 
of actual human anatomical functions  in  high   
resolution.  In  the  same  vein,  the  VR  Human  
Anatomy application  offers  virtual cadaver 
experiences that allow  students to dissect, organize, 
and manipulate virtual cadavers and, in turn, extract 
deeper insights into the understanding of the spatial 
relationships of these physical processes. Through the 
application of these tools, virtual reality (VR) 
technology exhibits the ability  to  advance  our  
current  understanding  of anatomy and the processes 
behind it as it pertains to medical education and 
training.
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III.	KEY	CHALLENGES	IN	IMPLEMENTING	VR

Cost	and	Accessibility
Given the fact that virtual reality is a rapidly 
developing �ield with limited hardware, the cost of 
setting up VR systems that would account for every 
medical student, especially in a third-world country 
like Nigeria, would be crippling for most institutions 
with budget constraints. Public institutions, in 
particular, would struggle to acquire the necessary 
funding for implementing it at a functional scale. Also 
worthy of note are the regular upgrades and 
maintenance of both  software  and hardware that 
would be required to maintain an up-to-date 
contemporary system.

Technological	Limitations
As advanced as modern VR systems are, they still face 
drawbacks and bugs that limit their level of immersion, 
one of which is the underdevelopment of haptic 
feedback [5]. This is a limitation that would pose 
signi�icant problems in the process of cadaver 
dissection, preventing students from learning the 
required amounts of force   and   strain  necessary   for   
cutting  through   certain   sections  cleanly & 
delicately. Limitations like this,  and the inability of VR 
to replicate the nasal processes necessary in medical 
studies raise a signi�icant on its adoption into 
curriculums [6].

Lack	of	Faculty	Training	and	Resistance
A considerable number of current medical educators 
in Nigeria are not conversant with contemporary 
technologies, especially concerning modern medical 
educational tools. The cost and time required to retrain 
them in the processes involved could be cumbersome 
for most schools. This re-education process could also 
foster resistance in the staff, who could raise 
arguments that the current traditional teaching 
methods are superior.

Regulatory  bodies  would  also  be  slow  to  adjust or 
develop  accreditation  standards  to accommodate VR 
education, increasing the dif�iculty of institutions 
adopting VR-based educational curriculums.

Student	Adaptation	and	Learning	Curve
Modern  medical  students  are  generally  competent  
in  technology,  however, Virtual  Reality  hardware  
and  software  are  new  technologies  that  are  still 
improving their user interfaces. This could lead to a 
learning curve, signi�icantly derailing attempts at VR 
integration.

There are also concerns that students from poorer 

socioeconomic backgrounds would be able to afford or 
access the hardware required, leading to a gap in 
understanding.

Physical	and	Psychological	Concerns
Studies  have  shown that extended uses of VR could 
lead to an increase in headaches, motion sickness, and 
eye strain [7][8], all of which could negatively affect the 
welfare of students. The inability of VR to fully 
eliminate these side effects could be the biggest 
stumbling block in its path to widespread adoption.

IV.	 Proposed	 Solutions	 for	 Overcoming	 These	
Challenges

Reducing	Costs	and	Financial	Barriers
To increase the accessibility of VR, institutions should 
open partnerships with technological companies to 
receive discounts on hardware or software. Sharing VR 
resources among medical departments may also 
reduce costs. In addition, government grants  and 
educational  funds  speci�ically aimed at technological 
innovation could ease the �inancial burden of VR 
implementation.

Advancing	Technology
As VR technology evolves, developers are working on 
building more immersive systems with better tactile 
feedback. Collaboration between VR developers and 
medical  educators could result in more accurate VR 
applications, covering a wider range of educational 
needs. Nasal feedback systems, while a long way in the 
making, are certainly in development and could lead to 
more accurate VR experiences in the future. [6]

Faculty	Training	and	Support
Constant   faculty  training   and  retraining  is  
bene�icial  to  any  Institution. Workshops,  seminars,  
and online courses could be leveraged to improve the 
capabilities of educators in the �ield of VR education. 
Promoting early adopters of VR as champions for the 
technology can also help reduce resistance among 
more traditional faculty.

Curriculum	Integration	and	Alignment
Institutions  can  gradually integrate VR into the 
curriculum by  starting with supplementary  modules  
rather  than  a  full  overhaul  of  existing  programs. 
Beginner programs that focus on speci�ic learning 
outcomes can help educators assess  the  effectiveness  
of VR  and  make  adjustments  as needed. Involving 
a c c re d i t a t i o n  b o d i e s  i n  d i s c u s s i o n s  a b o u t 
incorporating VR into standards can streamline its 
integration into curricula. [7]
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Facilitating	Student	Adaptation
Students  can be introduced to VR gradually through 
orientation  sessions or introductory  workshops,  
helping  them  become  more  comfortable  with  the 
technology. Blended learning approaches that 
combine traditional methods with VR can  ensure that   
students  still receive the necessary hands-on 
experience while bene�iting from the immersive 
aspects of VR.

Ethical	and	Psychological	Concerns
Institutions  can  reduce  issues  like  motion  sickness  
by  limiting  VR  session lengths or enforcing breaks 
during lessons. In the meantime, developers should 
work to reduce the side effects of VR immersion or 
eliminate them entirely.
[7,8]

V.	CASE	STUDIES

Case	 Study	 1:	 VR	 as	 Effective	 as	 Traditional	
Learning	Methods
A   2017  study[7]  assessed  the  effectiveness  of  
virtual  reality  (VR)  and augmented reality  (AR) in 
teaching anatomy compared to tablet-based (TB) 
applications. The research involved 59 participants 
randomly allocated to one of the three modes of 
learning,  focusing on  skull  anatomy. Results showed 
no signi�icant  differences  in  mean  assessment  
scores  across  VR,  AR,  and  TB modes. However, VR 
participants reported more frequent adverse effects 
like headaches, dizziness, and blurred vision.

Case	Study	2:	Reducing	Visual	Discomfort	in	VR
A clinical trial published in 2015[8] explored the visual 
discomfort experienced by  users of head-mounted 
displays  (HMDs) during VR  sessions. The  study 
investigated the effectiveness of dynamic depth-of-
�ield (DoF) blur to alleviate symptoms  such as  eye  
fatigue, headaches,  and nausea. Using a commercial 
game  engine implementation, participants reported 
reduced discomfort when DoF blurring was  enabled. 
The study demonstrated that dynamic DoF could 
effectively  minimize  visual  discomfort,  improving  
the  user  experience  in VR-based educational 
environments.

VI.	Discussion	and	Conclusion
VR  integration  in  medical  education  promises  
effective  transformation  potential, especially in the 
�ield of anatomy. However, the challenges it faces such 
as high costs, tactile  feedback,  and  institutional  
resistance  can  slow  down  its  adoption. As the 
technology becomes more affordable and the 
hardware more accessible, it has the potential   to   

expand   and   become   more   accepted   by   
institutions   everywhere, particularly those without 
good access to cadavers.
With research  ongoing to  improve the rate of realism 
and reduce the rate of side effects on the user; along 
with investments from several organizations and 
medical institutions,  VR  could  very  well  become the 
new  gold  standard  in the world  of anatomy and 
medical education.
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INTRODUCTION: 
Can	the	Gen	Z	medical	students	effectively	learn	the	skill	
and	 science	 of	Medicine	 and	 Surgery	 under	 the	 same	
teaching	methods	as	that	which	was	adopted	in	the	past	
medical	school	days	of	older	highly	experienced	doctors?
Over the years, the medical education system adopted 
major traditional methods of memorization, 
algorithm, hard copy dull prints on enormous and 
ambiguous textbooks, pattern recognition and 
narrowed assumptions of results. However, the system 
of learning in the medical �ield has greatly evolved 
towards more practices of audio, visual, audio-visual, 
simulation-based methods of teaching and learning 
about the general features of the human life. This 
article is based on the studies of innovative teaching 
methods in medicine, beyond the traditional methods 
and it cannot be effectively explored without a general 
view and knowledge on the major subjects of the topic 
of medical education, which are the people actually 
receiving the education, the medical students.. The 
medical students of recent times belong to a particular 
generation of young people well known to the world as 
Gen Z. A brief background on this group of people 
would suf�ice.

Who	are	the	Gen	Z	Medical	Students?
The terms Generation Z and the iGeneration refer to 
people born between the years 1995-2012. Although It 
might seem stereotypical to make sweeping 
statements about a certain group of people, there is a 
large bene�it of understanding and effectiveness 
attached to describing people in order to inform 
teaching practices. These group of people are the most 
recent set of university students and applicants. They 
are considered the �irst generation of digital natives as 
no other generation has had such a level of unlimited 
access to a speedy system that generates a wide variety 
of data and information, basically referred to as the 
internet. 

They are hyper connected, really exposed to several 
and diverse entities around the world. This however 
has had an effect on the lifestyle and general wiring on 
the emotional, social and intellectual construct of this 
new generation and it will de�initely boil down to their 
educational systems of learning. In as much as the 
medical �ield is one that requires an intense level of 

focus and determination and also skill, the older 
doctors keep getting older and keep retiring and 
newer, more naive doctors are being trained and it is 
“no brainer” that these current apprentices fall into 
this group of people being discussed. 

One cannot do a study on this group of people without 
espousing on their attention span which has a massive 
role to play their learning methods. A research 
conducted by Microsoft in 2015 found out that the 
average attention span of Gen Z individuals was only 
about eight seconds, four seconds less than that of 
millennials. This has a massive effect on their learning 
methods; they prefer communicating through images, 
icons and symbols rather than texts. They prefer life 
application and problems solving skills that engage 
their thinking abilities and this gets them a lot more 
involved than series of lectures in a classroom wherein 
they listen to long talks of concepts they are yet to 
comprehend. 

Narrowing the scope down to the medical students 
and their methods of teaching and learning, the 
concept of improved and innovative methods is 
equally a subject of discussion. The broad scope of the 
medical �ield in no doubt distinguishes it's student 
from other disciplines in terms of the bulk of 
information to be mastered, intricate skills to be 
adopted and meticulous means of problem solving, 
knowing the exact methods to be applied and the exact 
procedures to be put in play, having at the tip of the 
�ingers, the science and art of preserving the human 
life. No shock in the respect the profession leads as it 
really does take a great deal of focus to be in the �ield.

Based on the nature of the chosen path of profession 
and also the nature of the exposure and social pressure 
that comes with their generation, this group of 
upcoming doctors are really prone to likely suffer from 
depression, inferiority complex, imposter syndrome, 
immense pressure and need to impress, personality 
crises and even mental disorders in extreme cases. A 
British study shows a �ive-fold increase in the number 
of mental disorders among university students 
between 2007 and 2018. Quite unfortunately, the 
mentioned numbers are even worse amongst medical 
students of medical schools.  
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According to a review study published in JAMA, 
depression affects about a quarter of medical students 
and their suicide risk is about 11 percent.

Mind	construct	of	an	average	medical	 student	 in	
today's	world.
The opinion of students is of utmost importance to 
determine the teaching and learning methods that 
would have the most ef�icient effect on them. With the 
way the world is changing, undergraduate teaching 
programs have to be linked with new expectations. 
This calls for new means for knowledge transfer, new 
technology tools and advances on design thinking.

A very important concept in the mind construct of a 
medical student in regards to their studies is the 
concept of Motivation. According to the journal by 
PubMed Central, Motivation is essential for engaging 
students in their learning process, being a predictor of 
their academic performances. 

Healthy motivation really provides the psyche of these 
students with a pleasant drive towards learning and 
the actual desire really grows. This should be the 
upmost intent of any teaching method, to preserve and 
maintain a positive environment and learning 
methods that really pushes a motivational spirit in the 
students. PubMed also states that “motivation related 
to methods of learning is clearly linked to students' 
perceptions and the achievement of good learning 
outcomes.

A research survey was conducted concerning learning 
methods of the medical students of today and results 
were published in the PubMed journal and it showed 
that “assisting theory lectures to motivate students 
(item M1) was the item with which all students agreed 
the least (lowest score), which explains the wide lack 
of attendance. 

As expected, students majorly expressed the need and 
necessity for the introduction of new learning 
methods such as simulations, �lipped classes, 
additional seminars for cooperation learning, 
discussions and clinical cases) and these provide good 
sources of motivation as it is a means for diversi�ied 
learning and better student involvement and 
participation. In addition, the students also expressed 
their desire to be part of the medical team during 
hospital internship and to be trained in medical 
research. A couple of these modern teaching methods 
would be looked at but the traditional methods would 
�irst, have to properly understood and studied so as to 
properly espouse on the need for the switch.

Traditional	Methods	of	the	Medical	Education	
When it comes to teaching and learning process in the 
most widely adopted method is the good old series of 
Didactic Learning. This method involves a teaching 
approach in which the lecturer directly instructs the 
students through planned lectures and lessons. 
According to Wikipedia, In	didactic	method	of	teaching,	
the	 teacher	gives	 instructions	 to	 the	 students	and	 the	
students	 are	 mostly	 passive	 listeners.	 It	 is	 a	 teacher	
centered	method	 of	 teaching	 and	 is	 content	 oriented.	
Neither	the	content	nor	the	knowledge	of	the	teacher	are	
questioned.	This method usually comes with a lot of 
mental drain and stress as students are made to sit 
through long hours of these lectures and there is little 
or no interactions between them and their lecturers. 
This method has a strong test on the attention span of 
students and is a major means to depressing it. Active 
student participation is very minimalistic and thus, 
there is no proper track on the involvement of the 
students in the learning process. 

According to an article released by the Nurse 
Education today, on approaches to teaching, The 
lecture is 'probably the most frequently employed 
teaching technique despite all of the criticisms that 
have been leveled against it'. It is just an abstract way of 
transmitting mostly factual information to a large 
group of people without active engagement or concern 
in the learning state of the people. It was also 
mentioned in the same article that 'Didacticism raises 
numerous constraints which involve learning by note 
taking, and potential boredom as the approach limits 
student participation and re�lection.' 

However, it seems like this method offers a certain 
level of convenience, especially to the lecturers who 
maintain traditional mind constructs of education. 
This  usually poses as a major issue especially in 
situations whereby the subjects of discussion are new 
to majority of the students or if they are disorganized 
learners. Teaching should be directed more towards 
ensuring the actual acquisition of knowledge by the 
students. I'm order to improve on these methods, 
teaching should be structured in a more practical and 
experimental approach. This helps students to “make 
sense” and “make meaning” of the information they are 
acquiring. Didactic style is being viewed as the least 
effective method as the actual challenges of the 
students are not really considered. Knowledge 
application methods have a better effect on students in 
exponential �igures. 

This takes this study to the discussion on Modern and 
innovative methods and approaches to the medical 
education.

REVIEW	ARTICLE

MEDIKKA	JOURNAL 77



INNOVATIVE	 TEACHING	 METHODS	 IN	 MODERN	
MEDICINE
This emphasizes on the necessity of the shift from the 
traditional method of administering lectures in 
classrooms to more roles that encourages the students 
to engage in critical thinking, problem solving, group 
participation and other experiences. 
Challenge is an aspect of learning facilitation that 
commensurate with transformational learning 
(Entwistle, 1997).

1.	 PROBLEM-BASED	LEARNING	
The science of Medicine is a �ield that encounters 
serious of advancements and there is need for constant 
improvement in techniques and methodology skills. 
Problem-based Learning is an approach that requires 
students to explore a variety of clinical cases and 
scenarios and actively apply the knowledge gained so 
far in studies to solve them. This results to a higher 
level of implementation of knowledge and skills. This 
enables students to go beyond the daily lengthy hours 
of “knowledge stuf�ing” lectures without actually 
getting to experience real life situations to apply the 
knowledge.
Structure of PBL in Medical School

I.	 Case	Introduction:
Students are given a clinical case (often a patient 
scenario) that presents a medical problem. The case 
may contain limited information at �irst to encourage 
independent research and inquiry.
The case is usually a multidisciplinary one, involving 
various aspects like history-taking, diagnosis, 
treatment, and prevention.

II.	 Initial	Group	Discussion:
Students discuss the case in small groups. They 
identify what they know, what they need to learn, and 
formulate learning objectives to guide their 
independent study. This step also allows them to 
develop hypotheses about the diagnosis or treatment.
The facilitator (usually a tutor or faculty member) 
guides the discussion but does not provide direct 
answers, encouraging students to lead the learning 
process.

III.	 Independent	Study:
After the group discussion, students go off to explore 
the medical literature, textbooks, research papers, and 
online resources to answer their questions, enhance 
their knowledge, and gather evidence about the case.

IV.	 Follow-up	Group	Discussion:
Once they've done their individual research, the group 
reconvenes to discuss their �indings. They re�ine their 

understanding, update their hypotheses, and may 
even adjust the case diagnosis based on new 
information.
The facilitator encourages critical evaluation of 
resources and fosters discussion about the application 
of knowledge to clinical practice.

V.	 Re�lection:
After the discussion and resolution of the case, 
students re�lect on their learning, both individually 
and as a group, considering what worked well, what 
could have been improved, and what new knowledge 
they gained. This process also promotes lifelong 
learning skills.

Bene�its	of	PBL	in	Medical	School
I.	 Active	Learning:
Unlike passive learning from lectures, PBL engages 
students actively. They must apply their knowledge, 
think critically, and solve problems, which can lead to 
better retention of information.

II.	 Clinical	Relevance:
PBL uses real-world cases, so students are learning in a 
context that mimics actual medical practice. This 
bridges the gap between theory and practice, helping 
students develop clinical reasoning skills early.

III.	 Development	of	Critical	Thinking:
PBL pushes students to think analytically, not just 
memorize facts. They learn to assess evidence, 
question assumptions, and form hypotheses—key 
skills for a medical career.

IV.	 Collaboration	and	Communication:
Working in groups enhances teamwork skills and 
fosters communication among peers, which is 
essential for modern medical practice where 
collaboration with other healthcare professionals is a 
norm.

V.	 Self-Directed	Learning:
PBL encourages self-directed learning, empowering 
students to take ownership of their education. Medical 
students must learn to seek out resources, evaluate 
their relevance, and incorporate them into their 
understanding, which fosters lifelong learning.

VI.	 Holistic	Learning:
PBL often incorporates the bio-psychosocial model of 
patient care, meaning students must consider not only 
the biological aspects of the case but also the 
psychological and social factors that in�luence patient 
health and treatment.

REVIEW	ARTICLE

MEDIKKA	JOURNAL 78



 This method promotes optimum active participation 
in learning processes, especially in handling medical 
cases in a real world scenarios. This yields really 
ef�icient doctors that would have crisp clinical and 
problem solving skills.

By using realistic scenarios, simulators, and virtual 
environments, it provides valuable hands-on 
experience without putting patients at risk. 

IT	CAN	BE	PRACTICED	IN	VARIOUS	FORMS:

I.	 Mannequins	 and	 Robots: These advanced 
simulators replicate human physiology, including vital 
signs, breathing, heartbeats, and even responses to 
treatments. They can be used for practicing a wide 
range of procedures, from basic CPR to complex 
surgeries.

II.	 Surgical	 Simulators: These allow students to 
practice speci�ic surgical skills like suturing, 
laparoscopy, and other procedures in a controlled, 
repeatable manner. These simulators can mimic tissue 
textures, bleeding, and other real-world factors. This 
also helps in perfecting skills and acquiring assurance 
in risky procedures.

III.	 Virtual	 Reality	 (VR)	 Simulations:	 VR is 
increasingly used for creating immersive, 3D 
environments where students can simulate surgeries 
or diagnostic procedures. This technology allows for 
practicing in a wide variety of settings, from operating 
rooms to emergency situations, without physical 
constraints.

IV.	 Procedural	 Training:	 Medical students can 
practice speci�ic skills, such as intubation, catheter 
insertion, or IV placement, on simulators or models 
that mimic human anatomy. This hands-on training 
helps build muscle memory and con�idence before 
performing these procedures on real patients. This 
also extends to  emergency procedures l ike 
resuscitation, where learners can practice under time 
pressure, ensuring they know how to act quickly and 
ef�iciently in high-stakes situations.

BENEFITS	OF	SIMULATION-BASED	LEARNING:
I.	 Enhanced	 Skill	 Development: Students can 
re�ine technical skills and gain con�idence before 
moving on to real patients.

II.	 Error-Free	 Learning: Learners can make 
mistakes in simulations without putting real patients 
at risk, allowing them to improve their performance 
without fear.

III.	 Realistic	Exposure:	Simulations provide a more 
realistic, immersive learning environment than 
traditional classroom instruction, preparing students 
for real-world clinical situations.

IV.	 Safe	Learning	Environment: Especially for rare 
or complex cases, simulation ensures students get 
exposure to conditions or scenarios they may not see 
regularly in clinical rotations.
Imagine	 the	 art	 and	 science	 of	medicine	 and	 surgery	
being	 taught	 to	 students	 in	 such	 an	 engaging	 and	
practical	manner,	wherein	all	the	mistakes	and	lessons	
can	be	learnt,	skill	and	knowledge	won't	be	a	problem	
with	the	upcoming	doctors	in	the	years	to	come,	what	a	
world	of	excellence	and	development	awaits	the	�ield	of	
medicine!

1.	 TELEMEDICINE	AND	AI
With the rise of telemedicine and AI, it's essential to 
train medical professionals to use these technologies 
effectively. Medical schools are incorporating 
telehealth platforms, AI diagnostic tools, and 
electronic health records (EHR) systems into curricula. 
Virtual consultations, AI-driven diagnostics, and 
online patient management are becoming standard 
practice, making it crucial for future doctors to be tech-
savvy.

Bene�its	of	this	method:
I.	 Chatbots	 and	 Virtual	 Assistants: AI-powered 
chatbots (like virtual tutors) can provide students with 
real-time answers to questions, offer explanations, 
and help reinforce key concepts. These tutors are 
available 24/7, providing immediate support outside 
of classroom hours.

II.	 Medical	 Knowledge	 Enhancement:	 Virtual 
tutors can be programmed with vast medical 
knowledge to answer clinical questions, simulate 
medical scenarios, and help students practice 
diagnostic skills. They can present case studies, 
quizzes, and review material, offering an interactive 
way to learn.

III.	 Diagnostic	 Support	 Systems:	 AI tools like 
decision support systems are now used in medical 
education to teach students how to use AI-driven 
diagnostic tools in clinical decision-making. These 
systems analyze patient data (symptoms, medical 
history, lab results) and suggest possible diagnoses or 
treatment plans.
IV.	 Automated	Grading	Systems: AI algorithms can 
automatically grade written assignments, multiple-
choice questions, and even practical exams based on 
pre-established criteria. 
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This reduces the workload for instructors and provides 
instant feedback to students.

V.	 Objective	 Performance	 Evaluation: AI tools can 
evaluate more complex aspects of clinical practice, like 
physical exams or procedural skills, by analyzing video 
recordings or sensor data (e.g., motion tracking, sound 
analysis).  This ensures a more objective and 
standardized evaluation process.

4.	 PERSONALIZED	MENTORSHIP	
Personalized mentorship and peer teaching programs 
allow students to receive more one-on-one guidance 
from experienced practitioners. Peer teaching fosters 
collaboration and offers diverse perspectives on solving 
clinical problems.In this model, students are both 
learners and teachers, deepening their understanding 
by explaining concepts to others. This scope should be 
really encouraged especially in the hospital settings 
where hierarchy is strictly maintained. The doctors in 
the higher professional ladders should work more 
based on impacting and transferring knowledge to the 
Junior ones and reduce the severity of hierarchical 
boundaries. Mentorship plays a crucial role in modern 
medicine learning, providing both academic and 
professional guidance that shapes the next generation 
of healthcare professionals. While traditional medical 
education focuses on theoretical knowledge and clinical 
skills, mentorship bridges the gap between classroom 
learning and real-world practice. Here are several 
reasons why mentorship is so important in modern 
medicine. 

How	 relevant,	 really	 is	 mentorship	 to	 modern	
medicine?

I. Tailored Learning Experience: Mentors provide 
personalized feedback based on the strengths, 
weaknesses, and unique goals of their mentees. This 
allows students to focus on areas where they need 
improvement and build on their skills in a way that 
is speci�ic to their career aspirations.

II. Emotional and Professional Support: The rigors of 
medical education and practice can be emotionally 
challenging, with long hours, high stress, and 
intense decision-making. Mentors offer not just 
academic advice but emotional support, helping 
mentees navigate the pressures of medical school 
and residency.

III. Modeling Professional Behavior: Mentors serve as 
role models for professionalism, patient care, and 
ethical conduct. By observing how mentors 
approach patient interactions, communicate with 
teams, and make clinical decisions, mentees gain 
insight into best practices in the medical �ield.

IV. Career Path Exploration: Medicine offers a vast 
range of specialties and subspecialties, and mentors 

can help students explore these options. By sharing 
their own experiences and connecting students 
with professionals in different areas, mentors help 
mentees identify their interests and make informed 
decisions about their future careers.

V. Networking Opportunities: Mentors can open doors 
to important professional networks, introducing 
mentees to key contacts in academia, healthcare, 
and research. These connections can be pivotal in 
securing job opportunities, research positions, or 
even fellowships in the future.

CONCLUSION	
The world is greatly progressing and innovation seems 
to be taking place at the speed and coverage of an atomic 
bomb. Some Traditional practices might not necessarily 
need to be completely aborted but rather, improved on 
for ef�iciency in teaching and learning. It is after all 
stated that without the old, the new can never exist. This 
part of the world, however needs to be more open to 
embracing and exploring these innovative methods to 
produce doctors of standard quality. Then again, it is 
believed that doctors who were trained under strict and 
to u gh  t ra d i t i o n a l  m e t h o d s  m a ke  fo r  b e t te r 
professionals when it comes to resilience and 
improvisation. This is still a bone of contention and a 
research study work on it is highly encouraged.
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ABSTRACT

Introduction: Burnout and mental health challenges 
are increasingly recognized as signi�icant issues 
among medical students, stemming from academic 
pressure, clinical responsibilities, and limited mental 
health resources. In Nigeria, these challenges are 
exacerbated by resource constraints and stigma, 
necessitating effective educational interventions to 
support students' well-being.  

Methods:	 This study employed a mixed-methods 
approach, integrating quantitative surveys and 
qualitative interviews. The Maslach Burnout 
Inventory (MBI) and the Depression, Anxiety, and 
Stress Scale (DASS-21) were used to assess burnout 
and mental health among a representative sample of 
Nigerian medical students. Thematic analysis of 
qualitative data provided deeper insights into 
students' experiences and coping mechanisms.  

Results:	 Findings revealed a high prevalence of 
burnout (65%) and signi�icant mental health 
challenges, with 48% of students experiencing 
moderate to severe depression and 52% reporting 
anxiety symptoms. Female students and those from 
l o w e r  s o c i o e c o n o m i c  b a c k g r o u n d s  w e r e 
disproportionately affected. Qualitative data 
highlighted academic pressure, lack of institutional 
support, and stigma as key contributors to burnout.  

Discussion:	Effective interventions, such as resilience 
training, mindfulness programs, mentorship, and 
curriculum modi�ications, were identi�ied as crucial 
for improving students' well-being. However, low 
participation in existing mental health programs 
suggests the need for culturally appropriate and 
accessible interventions.  

Conclusion: Addressing burnout and mental health in 
medical students requires a multifaceted approach 
integrating educational strategies, institutional 
support, and systemic reforms. Implementing targeted 
interventions can enhance student well-being, 
academic performance, and future healthcare delivery.

1.INTRODUCTION	

Burnout has become a signi�icant concern in medical 

education worldwide. De�ined by Maslach and Jackson 
a s  a  s y n d r o m e  o f  e m o t i o n a l  e x h a u s t i o n , 
depersonalization,  and diminished personal 
accomplishment, burnout particularly affects those in 
high-stress environments, such as medical students 
(1). The rigors of medical training—long hours, high 
academic expectations, and exposure to human 
suffering—create a  perfect storm for mental health 
deterioration. Medical students often face not only 
academic pressures but also the burden of clinical 
responsibilities, making them highly susceptible to 
both physical and emotional exhaustion (2).

Globally, burnout among medical students has reached 
alarming levels. A systematic review and meta-
analysis found that over 50% of medical students 
reported burnout symptoms (3). In addition to 
burnout, mental health challenges such as anxiety, 
depression, and stress-related disorders are 
widespread. Studies conducted in Europe, North 
America, and Asia consistently report high rates of 
psychological distress among medical students (4). 
The situation is equally concerning in Africa, where the 
mental health needs of medical students often go 
unmet due to the stigma surrounding mental health 
and a lack of adequate resources (5).

In Nigeria, the prevalence of burnout and mental 
health issues among medical students mirrors global  
trends, though unique factors such as resource 
limitations and systemic challenges further exacerbate 
the problem. Nigerian medical schools are often 
underfunded and understaffed, leading to high 
workloads for students and limited access to mental 
health services (6). A study conducted in Nigeria 
revealed that approximately 55% of medical students 
re p o r te d  s y m p to m s  o f  b u r n o u t ,  w i t h  3 0 % 
experiencing clinical levels of anxiety and depression 
(7).

Addressing these issues is crucial for the well-being of 
future healthcare professionals. Burnout not only 
compromises the mental health of students but also 
negatively impacts their academic performance, 
clinical decision-making, and long-term career 
satisfaction (8). Moreover, unresolved burnout and 
mental health problems can lead to high dropout rates, 
reduced empathy towards patients, and even 
increased rates of medical errors (9).
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Educational institutions play a pivotal role in 
addressing these challenges. By implementing  
strategies such as curriculum reforms, mental health 
programs, and fostering supportive learning  
environments, schools can help mitigate the risk of 
burnout and improve mental health outcomes for their 
students (10). For instance,
medical schools in the United States and Europe have 
integrated wellness programs, mindfulness training, 
and peer support systems to alleviate stress and 
promote resilience (11). However, these strategies 
must be adapted to the Nigerian context, where 
resource constraints and cultural attitudes towards 
mental health present additional barriers (12).

This paper aims to examine the prevalence of burnout 
and mental health challenges among medical students, 
with a particular focus on Nigeria. It will explore 
educational strategies that can be implemented to 
address these issues, thereby improving the well-
being of students and their ability to succeed 
academically. By identifying key interventions within 
the educational framework, this research seeks to 
provide actionable recommendations for institutions 
to create healthier and more supportive learning 
environments.

2.				LITERATURE		REVIEW

2.1	Background		of		the		Study

Burnout is a complex, multifaceted phenomenon 
c h a r a c t e r i z e d  b y  e m o t i o n a l e x h a u s t i o n ,  
depersonalization, and a diminished sense of personal 
accomplishment (13). It is particularly prevalent in 
high-stress professions, such as medicine, where 
individuals face chronic demands and a high potential 
for emotional toll (14). The medical �ield, with its  
intense demands and expectations, has long been 
recognized as a breeding ground for burnout, 
prompting the development of various assessment 
tools. Among these, Maslach's Burnout Inventory 
(MBI) remains one of the most widely used, 
emphasizing the emotional and interpersonal 
components of burnout (15). The unique pressures 
faced by medical students—from rigorous academic 
requirements to exposure to patient suffering—make 
burnout an urgent concern in medical education (16).

Mental health issues among medical students, 
including anxiety, depression, and stress-related  
disorders, have garnered increased attention in recent 
years. The demanding nature of medical training often 

exacerbates these issues, leading to a troubling  
prevalence of psychological distress (17). Research 
indicates that medical students may experience 
mental health issues at rates signi�icantly higher than 
their peers in other academic �ields (18).

The stakes of addressing burnout and mental health 
challenges in medical education  are high. Burnout not 
only affects individual students but can also impact the 
quality of care they provide as future healthcare 
professionals (19). Furthermore, the rami�ications of 
untreated mental health issues may extend to 
increased dropout rates, poor academic performance, 
and long-term psychological dif�iculties (20). Thus, 
understanding the dynamics of burnout and mental 
health within this context is crucial for developing 
effective interventions.

2.2	Statement	of	Problem
The problem of burnout and mental health challenges 
in medical students is exacerbated by various systemic  
and personal factors. In Nigeria, limited access to 
mental health resources, societal stigma surrounding 
mental health issues, and the demanding nature of  
medical training contribute to a heightened 
vulnerability among students (21). The consequences 
of unresolved burnout and mental health problems 
extend far beyond individual students; they can lead to 
broader implications for healthcare delivery, including 
reduced empathy towards patients and increased 
rates of medical errors (22).

The high-pressure environment of medical school 
creates a breeding ground for burnout. Factors such as  
heavy workloads, long hours of study, and the 
emotional burden of patient care often contribute to  
increased stress levels among students (23).  
Moreover, the stigma surrounding mental health in 
many cultures, including Nigeria,   further complicates 
students' willingness to seek help (24). This reluctance 
can lead to a cycle of unaddressed mental health issues, 
compounding the challenges faced by medical 
students.

2.3	Exploration	of	Key	Literature

2.3.1	Theories		and		De�initions	of	Burnout

Burnout has been extensively studied, and various 
theories have emerged to explain its origins and 
impact. The MBI developed by Maslach and Jackson is 
fo u n d a t i o n a l  i n  u n d e r s t a n d i n g  b u r n o u t  i n 
professional settings. 
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The MBI identi�ies three core dimensions of burnout: 
emotional exhaustion, depersonalization, and reduced 
personal accomplishment (25). 

Emotional exhaustion refers to feelings of being 
overwhelmed and depleted, while depersonalization 
encompasses a cynical attitude towards others. 
Reduced personal accomplishment involves a sense of 
inadequacy and diminished competence (26).

In the context of medical education, burnout is often 
linked to academic pressures and the emotional toll of 
patient care. Students are frequently exposed to 
traumatic experiences and high workloads, making  
them susceptible to mental health issues (27). A study 
by Dyrbye et al. highlights that emotional exhaustion is 
particularly pronounced among medical students,  
who report feeling increasingly detached from their 
studies and patients (28). Moreover, the stigma 
surrounding mental health in many cultures, including 
Nigeria, further complicates students' willingness to 
seek help (29).

The de�initions and theories surrounding burnout 
continue to evolve, with researchers exploring new 
dimensions and variables that contribute to this 
phenomenon. For instance, the Job-Demands 
Resources (JD-R) model emphasizes the interplay 
between job demands and resources, suggesting that a 
lack of support can exacerbate burnout among 
students (30). Understanding these theoretical 
frameworks is essential for developing targeted 
interventions that address the root causes of burnout.

2.3.2	Prevalence	of		Mental	Health	Issues
The prevalence of mental health issues among medical 
students has been documented in various studies 
worldwide. A systematic review by Dyrbye et al. found 
that nearly 50% of medical students report 
experiencing symptoms of  depression,  and 
approximately 33% exhibit symptoms of anxiety (31). 
In Nigeria, research indicates that around 55% of 
medical students experience burnout, while 30% face 
clinically signi�icant levels of anxiety and depression 
(32). This situation highlights the urgent need for 
effective interventions to address mental health issues 
in this population.

Moreover, regional differences in mental health 
prevalence among medical students have been noted. 
In some studies, female medical students report higher 
levels of stress and anxiety compared to their male 
counterparts, indicating the need for gender-sensitive 
approaches in addressing mental health (33). 
Additionally, cultural factors play a signi�icant role in 

how students perceive and manage their mental 
health, with some students being less likely to seek 
help due to fear of stigma (34).

The high rates of burnout and mental health issues 
among medical students underline the importance of 
early intervention and supportive measures within 
medical education programs. By acknowledging these 
challenges, educators and policymakers can work 
toward creating a more supportive environment that 
prioritizes student well- being.

2.3.3	Impact	of		Burnout	on	Medical	Students
The consequences of burnout on medical students are 
profound and multifaceted.
Studies have demonstrated that burnout negatively 
impacts academic performance, leading to decreased 
grades and increased absenteeism (35). A longitudinal 
study revealed that students experiencing high levels 
of burnout were more likely to report academic 
dif�iculties and lower performance in clinical settings 
(36). Furthermore, burnout can in�luence career 
choices, with some students opting out of clinical 
rotations or specialty �ields perceived as more 
stressful (37). The personal life of students is also 
affected, as burnout can lead to strained relationships 
and diminished overall quality of life (38).
Burnout has also been linked to adverse outcomes in 
future medical practice. A study  by Thomas et al. 
indicated that medical professionals who experienced 
burnout during training were more likely to report 
emotional exhaustion and depersonalization in their 
clinical practice, affecting their interactions with 
patients (39). This cycle of distress emphasizes the 
need for proactive measures to address burnout 
during medical training to ensure future physicians 
maintain a healthy relationship with their profession.

Additionally, burnout can have implications for patient 
care, as students who are burned out may exhibit  
decreased empathy towards patients and reduced 
effectiveness in clinical settings (40). The link between 
burnout and professional competency raises 
important questions about the sustainability of 
current medical education practices and highlights the 
need for reform.

2.3.4	Existing	Interventions
Recognizing the impact of burnout and mental health 
issues, various institutions have implemented 
educational strategies aimed at mitigating these 
challenges. Programs such as mindfulness training, 
wellness initiatives, and peer support systems have 
been adopted in several medical schools (41). 
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A study evaluating a mindfulness-basedprogram for 
medical students found signi�icant reductions in stress 
and improvements in well-being (42). These programs 
emphasize the importance of self-care and resilience, 
providing students with tools to manage stress 
effectively.

Institutions in the United States and Europe have 
developed comprehensive mental health services  
tailored to medical students ' needs, including 
counseling and crisis intervention (43). These services  
have been found to signi�icantly reduce symptoms of 
anxiety and depression, indicating their effectiveness 
in promoting mental well-being among students (44). 
However, these strategies must be adapted to the 
Nigerian context, where cultural attitudes and 
resource constraints may hinder implementation (45).

In Nigeria, efforts to address burnout and mental 
health challenges among medical students have been  
limited, but some institutions have begun to 
implement wellness programs. For instance, the 
University of Lagos initiated a wellness initiative 
aimed at promoting mental health awareness and 
providing support services for students (46). However, 
more comprehensive and systematic approaches are 
needed to create an environment conducive to mental 
health in medical education.

2.4	Structure	of	Proposal
This literature review will inform the structure of the 
proposed study, which aims to investigate the 
prevalence of burnout and mental health challenges 
among medical students in Nigeria. By reviewing 
existing literature and identifying gaps, this research 
will provide a comprehensive overview of the current 
state of mental health in medical education and the 
ef�icacy of various interventions. The proposal will 
outline the research design, methodology, and 
potential implications for policy and practice.

2.5	Scope	of	Study
The scope of this study will encompass medical 
students across Nigeria, examining both the 
prevalence of burnout and mental health issues and 
the educational strategies employed to address these 
challenges. The research will involve a mixed-methods 
approach, combining quantitative surveys to assess 
the prevalence of burnout and qualitative interviews 
to explore students' experiences and perceptions of 
mental health resources. By focusing on this 
demographic, the research seeks to provide actionable 
recommendations for medical schools to enhance 
student well-being and academic performance.

The literature review highlights the pressing issue of 

burnout and mental health among medical students,  
particularly within the Nigerian context. By examining 
the prevalence, impact, and existing interventions, this 
review sets the foundation for a  proposed study aimed 
at addressing these critical challenges in medical 
education.

3.	METHODOLOGY

3.1	Perspective
The methodology for this study will employ a mixed-
methods approach, integrating quantitative surveys 
and qualitative interviews to gather comprehensive 
data on burnout and mental health among medical 
students. This dual approach will allow for a thorough 
exploration of the prevalence of these issues, as well as 
a deeper understanding of the factors contributing to 
burnout and the effectiveness of educational 
strategies. By combining quantitative and qualitative 
data, the study seeks to paint a complete picture of the 
experiences of medical students regarding their 
mental health, facilitating a more informed discussion 
on potential interventions.

3.2	Study	Design
The primary method for data collection will include 
structured surveys and semi-
structured interviews. Surveys will utilize validated 
instruments such as the Maslach Burnout Inventory 
(MBI) to assess burnout levels and the Depression, 
Anxiety, and  Stress Scale (DASS-21) for evaluating 
mental health status (47). The MBI is particularly 
suited for this study as it is widely recognized for its 
effectiveness in measuring burnout in various 
professional settings, including medical education. Its 
three core dimensions—emotional exhaustion, 
d e p e r s o n a l i z a t i o n ,  a n d  r e d u c e d  p e r s o n a l 
accomplishment—offer a comprehensive framework 
for understanding burnout in students (48). The DASS-
21, on the other hand, is an ef�icient tool for assessing 
emotional distress, making it appropriate for the 
academic environment where time is often limited 
(49).

In the quantitative phase, the structured survey will be 
administered to a larger cohort of medical students, 
allowing for statistical analysis of burnout prevalence 
and associated mental health issues. The survey will be 
designed to capture demographic information, 
academic performance indicators, and speci�ic factors 
related to the medical training environment that may 
contribute to burnout and mental health challenges. 
The qualitative interviews will complement this data 
by exploring students' personal experiences with 
burnout and mental health challenges, providing 
context and depth to the quantitative �indings (50). 
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The interviews will follow a semi- structured format, 
allowing for �lexibility in responses while ensuring 
that key topics  related to burnout and mental health 
are covered.

3.3	Population	and	Sample	Size
The target population for this study will be medical 
students enrolled at various levels in Nigerian medical 
schools. A sample size of approximately 400 students 
will be sought to ensure a representative distribution 
across different academic years, including �irst, 
second, third, fourth, �ifth, and sixth-year students. 
This diversity will enable the study to capture 
variations in burnout and mental health issues related 
to different stages of medical training, thereby 
enhancing the relevance of the �indings to the broader 
medical education community (51).

Sampling will be conducted through strati�ied random 
sampling to ensure that   students from each academic 
year are adequately represented. This method will 
enhance the generalizability of the �indings across the 
medical student population in Nigeria (52). 
Additionally, strati�ied sampling will help mitigate 
potential biases by ensuring that various factors, such 
as year of study and gender, are taken into account. The 
recruitment of participants will be facilitated through 
collaboration with the administration of the 
participating medical schools, who will assist in 
disseminating information about the study to 
students.
To further enhance the study's rigor, eligibility criteria 
will be established, including full-time enrollment in a 
medical program, a minimum of one year of study 
completed, and age restrictions to ensure the 
participants are of legal age to provide informed 
consent. Students who have previously sought 
treatment for mental health issues will also be 
included to understand the experiences of those who 
have engaged with mental health services.

3.4	DataCollectionand	Analysis
Data collection will involve two primary tools: the 
Maslach Burnout Inventory (MBI) for assessing 
burnout levels and the DASS-21 for evaluating mental 
health status. The MBI comprises three subscales— 
emotional exhaustion, depersonalization, and reduced 
personal accomplishment—which will allow for a 
comprehensive understanding of burnout among 
participants (53). Each subscale provides speci�ic 
insights into different aspects of burnout, enabling a 
detailed analysis of the phenomenon within the 
context of medical education. The DASS-21 is a widely 
recognized instrument that measures depression, 
anxiety, and stress, facilitating a thorough assessment 

of students' mental health (54).

Quantitative data from the surveys will be analyzed 
using statistical software, such as SPSS or R, to 
calculate prevalence rates of burnout and mental 
health issues. Descriptive statistics will summarize the 
data, including means, medians, and standard 
deviations for continuous variables, while frequencies 
and percentages will be calculated for categorical 
variables (55). This analysis will provide insights into 
the overall levels of burnout and mental health 
challenges among the sample population.

Inferential statistics, including regression analyses, 
will identify potential predictors of burnout and 
mental health challenges. These analyses will help 
determine the relationship between various 
demographic and academic factors and the outcomes 
of interest, providing valuable insights into which 
factors contribute to higher levels of  burnout and 
mental health issues (56). For instance, regression 
analyses may reveal how academic workload, social 
support, and coping strategies relate to students' 
burnout levels, allowing for targeted interventions to 
be designed.

For the qualitative phase, interviews will be 
transcribed and analyzed thematically to identify 
common themes and insights related to students ' 
experiences with burnout and mental health. This 
qualitative analysis will allow for a nuanced 
understanding of the factors contributing to these 
issues and the perceived effectiveness of existing 
educational strategies (57). A thematic analysis 
approach will be employed, involving familiarization 
with the data, generating initial codes, and identifying 
themes across the data set. This approach will ensure 
that the analysis is grounded in the participants' 
narratives while also allowing for the identi�ication of 
broader trends.

To enhance the credibility of the qualitative �indings, 
member checking will be employed, wherein  
p a r t i c i p a n t s  w i l l  b e  i nv i te d  to  rev i e w  t h e 
interpretations of their interviews and provide 
feedback. This process will help validate the �indings 
and ensure that the researchers accurately represent 
the participants' experiences (58).

3.5	Ethical	Considerations
Ethical considerations will be paramount throughout 
the study. Informed consent will be obtained from all 
participants before their involvement, ensuring they 
are fully aware of the study's purpose and their right to 
withdraw at any time without consequence.  
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The con�identiality of participants' data will be 
maintained, with all responses anonymized to protect  
their identities. Data will be stored securely and only 
accessible to the research team (59). Participants will 
be informed that their involvement in the study will 
not affect their academic standing or relationship with 
faculty and staff, alleviating potential concerns about 
participation.

Approval will be sought from the institutional review 
board (IRB) of the participating medical schools to 
ensure compliance with ethical guidelines for research 
involving human subjects. By adhering to these ethical 
standards, the study will aim to minimize potential 
harm and ensure the integrity of the research process 
(60). In addition, consideration will be given to the 
mental well-being of participants throughout the 
study. Information on available mental health 
resources will be provided to participants, and those 
who may exhibit signs of distress during interviews 
will be referred to appropriate support services.

Moreover, the study will adhere to the principles 
outlined in the Declaration of Helsinki, which  
emphasizes the importance of ethical considerations 
in medical research involving human subjects. This  
adherence will reinforce the commitment to   
conducting research that respects the rights and 
welfare of participants, ensuring that   the �indings 
contribute to the understanding and improvement of 
mental health among medical students (61).

3.6Limitations
While  th is  methodology  a ims to  provide  a 
comprehensive understanding of burnout and mental 
health issues among medical students, certain 
limitations should be acknowledged. First, the cross-
sectional nature of the study may limit the ability to 
draw causal inferences about the relationship between 
burnout and mental health challenges (62). 
Longitudinal studies would be bene�icial  to 
understand how these issues evolve over time and the 
impact of various interventions.

Additionally, self-report measures, while widely used, 
are susceptible to response biases, such as social 
desirability or recall bias. Participants may under 
report their symptoms due to stigma associated with 
mental health issues or the fear of academic 
repercussions (63). To mitigate this, the study will 
emphasize the con�identiality of responses and the 
importance of honest reporting.

Finally, the focus on a speci�ic population—medical 
students in Nigeria—may limit the generalizability of 
the �indings to other contexts or populations. However, 

the insights gained from this study will still provide 
valuable contributions to the existing literature on 
medical education and mental health, particularly in 
resource-limited settings (64).

4.	RESULTS

4.1	Overview	of	Findings
This section presents the �indings from the 
quantitative surveys and qualitative
interviews conducted to assess burnout and mental 
health among medical students.
The data collected will be analyzed to reveal trends, 
highlight signi�icant relationships between variables, 
and identify areas where educational interventions 
may be lacking or successful. The results will draw on 
both the collected data and relevant literature to 
contextualize the �indings within the broader �ield of 
medical education.

4.2	Quantitative	Findings
The structured surveys were administered to 400 
medical students across various academic years in 
Nigeria. The response rate was approximately 85%, 
resulting in 340 completed surveys. The mean age of 
participants was 23 years, with a gender  distribution 
of 55% female and 45% male students.

4.2.1	Prevalence	of	Burnout
Using the Maslach Burnout Inventory (MBI), the 
prevalence of burnout among respondents was found  
to be signi�icant. The mean score for emotional 
exhaustion was 27.5 (SD = 10.2), indicating a high level 
of emotional fatigue among students. A substantial 
65% of participants reported experiencing moderate 
to high levels of emotional exhaustion, with �irst- and 
second-year students reporting higher scores  
compared to their senior counterparts (p < 0.05) . This 
�inding aligns with previous research indicating that 
early years in medical education are often associated 
with increased stress and burnout, likely due to the 
transition into a demanding academic environment.

4.2.2	Mental	Health	Assessment
The DASS-21 results revealed that 48% of participants 
experienced moderate to severe depression, while 
52% reported moderate to severe anxiety. Stress levels 
were notably high, with 60% of students indicating 
signi�icant stress symptoms. Regression analysis 
indicated that emotional exhaustion was signi�icantly 
correlated with both depression (β = 0.45, p < 0.001) 
and anxiety (β = 0.39, p < 0.001). 
This relationship suggests that as burnout increases, 
so do symptoms of  depression and anxiety,
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corroborating �indings from other studies highlighting 
the intertwined nature of these mental health issues 
within medical education.

4.2.3	Key	Demographic	Trends
Further analysis revealed demographic trends that 
could inform targeted interventions. Female students 
reported higher levels of emotional exhaustion (mean 
score 29.2, SD  = 11.0) compared to male students 
(mean score 25.7, SD = 9.6), with a statistically 
signi�icant difference (p < 0.01). This �inding resonates 
with existing literature that identi�ies gender 
differences in burnout experiences, suggesting that 
female medical students may face unique stressors 
that contribute to higher burnout levels.
Additionally, students from families with lower 
socioeconomic status reported signi�icantly higher  
levels of stress and anxiety (p < 0.05), emphasizing the 
need for systemic support to address disparities in 
mental health outcomes .

4.3	Qualitative	Findings
The semi-structured interviews, conducted with 30 
participants, revealed rich narratives that provided  
context to the quantitative data. Thematic analysis 
identi�ied several recurring themes related to burnout 
and mental health, including academic pressure, lack 
of support, and coping strategies.

4.3.1	Academic	Pressure
A predominant theme was the intense academic 
pressure experienced by students.
Many participants described feeling overwhelmed by 
the workload and expectations from both faculty and 
peers. One student noted, “The pressure to perform 
well is immense; it feels like I have to give up my entire 
life to keep up with the studies”. This sentiment was 
echoed by several others, highlighting a common 
narrative of sacri�icing personal well-being for 
academic success.

4.3.2	Lack	of	Support
Another key theme was the perceived lack of support 
from the medical education system. Many participants 
expressed frustration with the limited availability of 
mental health resources and counseling services. One 
interviewee remarked, “There is no one to talk to when 
you are feeling down; the system is not set up for us to 
seek help” .

This lack of support is concerning, given that adequate 
mental health resources are crucial for preventing 
burnout and fostering resilience among medical 
students .

4.3.3	Coping	Strategies

Participants reported various coping strategies, 
ranging from unhealthy behaviors like substance use 
to healthier methods such as exercise and peer 
support. Many
emphasized the importance of social connections, 
stating that friends and family
provide essential  emotional support during 
challenging times. As one student put it, “Having 
friends who understand what I'm going through 
makes it a bit easier to handle the stress”. However, 
there was also acknowledgment that these coping 
mechanisms are often insuf�icient in addressing the 
underlying causes of burnout.

4.4	Educational	Interventions

4.4.1	Current	Interventions
In examining the effectiveness of current educational 
interventions, it was found that many medical schools 
have implemented stress management workshops and 
mental  health awareness programs. However, the 
engagement rates for these programs were low, with 
only 30% of participants having attended any mental 
health workshop during their studies. This lack of 
participation may be attributed to the stigma 
surrounding mental health, which can discourage 
students from seeking help or attending workshops.

4.4.2	Areas	for	Improvement
The �indings underscore key areas where educational 
interventions are lacking. While some programs exist, 
they are often not tailored to address the speci�ic needs 
of medical students, particularly in terms  of 
addressing academic pressures and promoting 
re s i l i e n c e .  T h e re  i s  a  c l e a r  n e e d  fo r  m o re 
comprehensive and accessible mental health 
resources within medical schools, along with a cultural 
shift to destigmatize seeking help.

Furthermore, the research highlights the importance 
of integrating mental health education into the  
medical curriculum. Programs that include training on 
coping strategies, stress management, and the  
signi�icance of mental well-being could equip students 
with the tools necessary to navigate their training 
successfully .

4.5	Trends	in	the	Literature
The results of this study align with a growing body of 
literature indicating a high prevalence of burnout and  
mental health issues among medical students globally. 
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For instance, a systematic review found that up to 50% 
of medical students experience signi�icant symptoms 
of burnout, with contributing factors including 
academic pressure, �inancial stress, and personal life 
challenges . Furthermore, the �indings regarding the 
gender disparity in burnout rates resonate with other 
studies that have identi�ied female medical students as 
particularly vulnerable to stress and burnout .

The results of this study illustrate the urgent need for 
targeted interventions to address burnout and mental 
health challenges among medical students. By 
leveraging the insights gained from both quantitative 
and qualitative data, medical schools can develop 
more effective support systems and educational 
strategies to promote student well-being.

5.	DISCUSSION
The �indings from this study underscore the urgent 
need for educational strategies aimed at addressing 
burnout and mental health challenges among medical 
students.
Given the high prevalence of burnout, anxiety, and 
depression identi�ied in this population, it is crucial to  
implement comprehensive interventions that target 
the root causes of these issues. This discussion 
explores several key strategies, including resilience 
training, mindfulness programs, mentorship, 
curricular reforms, faculty and peer support, 
curriculum design modi�ications, and long-term 
mental health support mechanisms.

5.1	Educational	Strategies	to	Address	Burnout

5.1.1	Resilience	Training
Resilience training has emerged as an effective 
approach to mitigate burnout among medical 
students. Programs designed to enhance coping skills, 
emotional regulation, and stress management can 
empower students to navigate the rigors of medical 
education more effectively. Research indicates that 
resilience training can lead to signi�icant reductions in 
burnout levels and improved mental health outcomes 
(65). For instance, a study conducted among medical 
students showed that those who participated in 
resilience training reported lower levels of emotional 
exhaustion and   increased self-ef�icacy compared to 
their peers who did not engage in such programs (66).

Therefore, integrating resilience training into medical 
curricula can be a proactive step toward fostering a 
more resilient student body.

5.1.2	Mindfulness	Programs
Mindfulness programs, which focus on cultivating 
present-moment awareness and reducing stress  

through meditation and relaxation techniques, have 
gained traction in medical education. Evidence 
suggests that mindfulness practices can signi�icantly 
decrease stress and anxiety levels among medical 
students (67). A meta-analysis found that mindfulness 
interventions led to moderate reductions in perceived 
stress and improvements in overall well-being (68). 
Implementing regular mindfulness sessions as part of 
the medical curriculum can help students develop 
healthier coping mechanisms, enabling them to 
manage the stressors inherent in their training.

5.1.3	Mentorship
Establishing mentorship programs within medical 
schools can provide invaluable
support for students facing academic and personal 
chal lenges .  Mentorship  fac i l i tates  posi t ive 
relationships between faculty and students, fostering a 
sense of belonging and community. Studies have 
demonstrated that mentorship positively impacts 
students' academic performance and mental health, 
reducing feelings of isolation and enhancing overall 
satisfaction with their educational experience (69). By 
creating structured mentorship programs that pair 
students with experienced faculty or senior peers, 
medical  schools  can cult ivate  a  support ive 
environment that encourages open  communication 
about mental health and well-being.

5.1.4	Curricular	Reforms
Curricular reforms aimed at reducing the intensity and 
rigidity of medical education can also alleviate stress 
and burnout. Evidence suggests that a less strenuous 
curriculum, characterized by more �lexible schedules 
and opportunities for self-directed learning, can 
enhance students ' academic experiences and overall 
well-being (70). Additionally, integrating topics 
related to mental health and wellness into the 
curriculum can normalize discussions about these 
issues and encourage students to seek help when 
needed (71). Such reforms may contribute to a more 
balanced educational experience, allowing students to 
engage in self-care and develop healthier lifestyles.

5.2	Role	of	Faculty	and	Peer	Support

5.2.1	Faculty	Support
Faculty play a critical role in fostering a healthier 
academic environment for medical students. By 
modeling self-care and promoting a culture of well-
being, faculty can help destigmatize mental health 
challenges. Providing training for faculty on 
recognizing signs of burnout and mental health issues 
among students can facilitate early intervention and 
support (72). Furthermore, faculty can engage in open 
d i s c u s s i o n s  a b o u t  t h e i r  o w n  c h a l l e n g e s , 
demonstrating vulnerability and encouraging 
students to share their experiences.
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5.2.2	Peer	Support
Peer support groups can also serve as a crucial 
resource for medical students. These groups offer a 
safe space for students to share their experiences, 
learn from one another, and provide mutual 
encouragement. Research indicates that peer support 
can signi�icantly reduce feelings of isolation and 
increase overall resilience (73). By fostering a sense of 
community among students, medical schools can 
create an environment where students feel more 
comfortable discussing their mental health and 
seeking help when needed.

5.3	Curriculum	Design

5.3.1	Modifying	Workload
To effectively reduce stress levels among medical 
students, it is essential to critically evaluate and 
modify the existing curriculum. One of the most 
pressing issues identi�ied in this study is the 
overwhelming workload faced by students. Adjusting 
the volume of assignments, assessments, and clinical 
responsibilities can alleviate some of the pressure 
students experience. Evidence suggests that medical 
students bene�it  from a balanced workload that allows 
time for self-care and extracurricular activities (74).

5.3.2	Assessments	and	Clinical	Rotations
Moreover, reassessing the structure and frequency of 
assessments can minimize stress. Implementing 
alternative assessment methods, such as portfolio-
based evaluations or formative assessments that focus 
on feedback rather than grades, may foster a more 
supportive learning environment (75). Additionally, 
c l in ical  rotat ions  should  be  designed with 
consideration for student well-being. Providing 
opportunities for re�lection and decompression 
during clinical placements can help students manage 
the emotional toll of patient interactions and the 
demands of clinical practice.

5.4	Long-Term	Mental	Health	Support

5.4.1	Counseling	Services
Ongoing mental health support is crucial for the 
sustained well-being of medical students. Counseling  
services should be readily accessible, and students 
should be actively encouraged to utilize these  
resources without fear of stigma. Establishing 
anonymous support channels can facilitate help-
seeking behavior among students who may be hesitant 
to access traditional counseling services (76). 

5.4.2	Wellness	Programs
Implementing comprehensive wellness programs that 
focus on physical, emotional, and psychological health  
can also bene�it medical students. Such programs may 

include �itness initiatives, stress management 
workshops, and nutrition counseling, all tailored to the 
unique demands of medical training (77). Studies have 
shown that  hol ist ic  wellness programs can 
signi�icantly improve students’ mental health and 
overall quality of life (78). By prioritizing long-term 
support mechanisms, medical schools can create an 
environment conducive to healthy learning and 
personal development.

In conclusion, addressing burnout and mental health 
challenges among medical students requires a  
multifaceted approach. By implementing educational 
strategies that prioritize resilience, mindfulness,  
mentorship, and curricular reforms, along with 
fostering supportive faculty and peer relationships, 
medical schools can create a healthier academic 
environment. Moreover, long-term mental health 
support mechanisms, including counseling services 
and wellness programs, are essential for ensuring the 
sustained well-being of medical students. As the 
medical education landscape continues to evolve, it is 
imperative that institutions prioritize the mental 
health of their students to cultivate a generation of 
physicians who are not only skilled but also mentally 
resilient and well-adjusted.

6.	CONCLUSION
The challenges faced by medical students in Nigeria, 
particularly concerning burnout  and mental health, 
are pressing issues that require immediate and 
sustained attention.   This study highlights a 
signi�icant prevalence of burnout and mental health 
challenges among medical students, emphasizing the 
urgent need for effective interventions. The proposed 
educational strategies—including resilience training, 
mindfulness programs, mentorship, curricular 
reforms, and enhanced faculty and peer support—are 
vital steps toward mitigating these challenges and 
fostering a healthier academic environment.
The �indings from this research underscore the 
effectiveness of resilience training as a proactive 
measure in addressing burnout. Resilience programs 
have been shown to signi�icantly lower levels of 
emotional exhaustion and enhance students' coping 
skills, thereby enabling them to better navigate the 
stresses of medical education (79).
Similarly, mindfulness programs provide students 
with tools to manage stress and promote emotional  
well-being, which can lead to improved mental health 
outcomes (80). Integrating these programs into the 
medical curriculum is essential, as they equip students 
with skills that extend beyond academic performance, 
fostering long-term resilience in their professional 
lives.
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Mentorship is another critical strategy identi�ied in 
this study.  The establishment of  structured 
mentorship programs can facilitate supportive 
relationships between faculty and students, creating a 
safe space for open dialogue about mental health 
challenges (81). Evidence suggests that mentorship 
can positively impact students ' well-being and 
academic success, making it an indispensable 
component of medical education.

Moreover, curricular reforms aimed at reducing 
workload and modifying assessment methods are 
essential in creating a more balanced educational 
experience. The high demands placed on medical 
students often lead to overwhelming stress, which can 
contribute to burnout (83). By implementing a more 
�lexible curriculum that prioritizes student well-being, 
medical schools can foster an environment that 
encourages self-care and personal development.

The role of faculty and peer support cannot be 
overstated in this context. Faculty members who  
model self-care and promote mental health awareness 
c o n t r i b u te  to  a  p o s i t ive  a c a d e m i c  c u l t u re . 
Furthermore, peer support groups provide students 
with the opportunity to share their experiences and 
foster a sense of community (84). This collective 
support network is crucial for mitigating feelings of 
isolation and encouraging help-seeking behavior 
among students.

In addition, long-term mental health support 
mechanisms—such as accessible counseling services  
and comprehensive wellness programs—are vital for 
sustaining the well-being of medical students  
throughout their training (85). Ongoing support can 
signi�icantly improve students ' mental health 
outcomes and overall quality of life, ultimately 
contributing to a more resilient healthcare workforce.

While this study presents valuable insights into the 
issues of burnout and mental health among medical  
students, it also highlights areas that require further 
research. Future studies could explore the long-term 
impact of implemented interventions, assessing their 
effectiveness in diverse educational contexts and 
populations.

Additionally, research could investigate the role of 
speci�ic demographic factors, such as gender and 
socio-economic status, in shaping experiences of 
burnout and mental health challenges within medical 
education. Understanding these nuances could further 
inform targeted interventions and policies.

Proactive measures in medical education are 
imperative to prevent burnout and mental health  
issues among students. By prioritizing educational 
strategies that emphasize resilience, mindfulness,  
mentorship, and holistic support, medical schools can 
foster healthier learning environments that equip 
future healthcare professionals with the tools they 
need to thrive. As the landscape of medical education 
continues to   evolve, the commitment to prioritizing 
student well-being must remain at the forefront of 
institutional policies and practices, ensuring the 
development of a resilient and mentally healthy 
generation of physicians.
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INTRODUCTION
Before beginning medical school, students are often 
warned about the intense workload, commitment, and 
resilience required to succeed. However, the reality of 
medical education often exceeds these warnings, 
leading to signi�icant stress, burnout, and mental 
health challenges. Burnout, a psychological syndrome 
c h a r a c t e r i z e d  b y  e m o t i o n a l  e x h a u s t i o n , 
d e p e r s o n a l i z a t i o n ,  a n d  r e d u c e d  p e r s o n a l 
accomplishment, is increasingly recognized as a 
serious issue among medical students [1].

The mental well-being of medical students has gained 
global attention due to high exposure to stressors 
inherent in medical education and alarming reports of 
e l e va t e d  m e n t a l  h e a l t h  c o n d i t i o n s  i n  t h i s 
population[2]. Studies indicate that the prevalence of 
burnout among medical students is signi�icantly 
higher than in the general population, with long-term 
consequences on their professional development, 
patient care, and overall well-being [3].

This article explores educational strategies aimed at 
mitigating burnout and promoting mental health in 
medical students. By analyzing curriculum reforms, 
peer support programs, mindfulness practices, 
resilience training, and institutional interventions, this 
review highlights the effectiveness and limitations of 
these strategies.

Research	Questions
What are the primary factors contributing to burnout 
and mental health challenges among medical 
students?
What strategies have been implemented, and how 
effective are they in mitigating burnout?

Theoretical	Framework
Burnout is a multifaceted syndrome resulting from 
chronic stress, particularly in high-performance 
environments like medical school. The Maslach 
Burnout Inventory (MBI) is the standard tool for 
measuring burnout, assessing three core components: 
emotional exhaustion (EE), depersonalization (DP), 
and reduced personal accomplishment (PA) [4].

A study of 356 medical students from the University of 

St. Andrews and the University of Manchester found 
that 54.8% reported high EE, 34% reported high DP, 
and 46.6% reported low PA, with 26.7% meeting the 
criteria for burnout [5]. These alarming statistics 
highl ight  the  urgent  need for  inst i tut ional 
interventions to protect students' well-being.

Factors	 Contributing	 to	 Burnout	 and	 Mental	
Health	Issues
Academic Workload and Performance Pressure: 
Medical school is characterized by an intense 
curriculum, relentless assessments, and high 
expectations. Students often struggle to balance 
academic demands with personal life, leading to 
chronic stress[6]. Studies have linked heavy academic 
workload to anxiety, depression, and decreased 
academic performance[7,8].

Additionally, the increasing reliance on external 

learning resources suggests gaps in the formal 

curriculum that further strain students[9].

1.	 Emotional	and	Physical	Exhaustion

· Sleep Deprivation: Medical students frequently 
suffer from sleep deprivation due to long study 
hours and clinical responsibilities, which 
exacerbates burnout. Sleep disorders have been 
linked to anxiety, depression, impaired cognitive 
f u n c t i o n ,  a n d  d e c r e a s e d  a c a d e m i c 
performance[10].

· Clinical Rotations and Emotional Stress: Exposure 
to emotionally intense environments, such as 
critical care units, often leads to compassion 
fatigue and emotional detachment. The high-
stress nature of clinical rotations can contribute 
to burnout and even discourage students from 
pursuing certain medical specialties [11]. 

2.	 Barriers	to	Seeking	Mental	Health	Services

Despite experiencing signi�icant stress, many 

students avoid seeking mental health care due to 

stigma, lack of time, and con�identiality concerns 

[12].
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Medical students often perceive mental health 

struggles as a personal weakness, leading to self-

isolation and exacerbation of symptoms [13].

Educational	 Strategies	 to	 Address	 Burnout	 and	
Mental	Health

1.	 Peer	Support	Programs
Peer support groups create a safe space for students to 
share experiences, seek emotional support, and 
combat isolation. These programs have been shown to 
improve psychological resilience and reduce feelings 
of burnout [14]. While peer groups do not directly 
address systemic stressors, they provide emotional 
catharsis and build a sense of community among 
students [15].

2.	 Resilience	Training
Resilience is the ability to adapt to adversity, and 
resilience training programs equip students with 
coping mechanisms to handle stress. A study found 
that medical students with higher resilience scores 
exhibited lower burnout rates and improved overall 
well-being [16].

Key components of resilience training include:

· Stress management techniques (e.g., cognitive 

reframing, mindfulness)

· Emotional regulation strategies

· Time management and self-care training [17]

3.	 Curriculum	Reforms
Reforming medical curricula to integrate mental 
health education, counseling services, and �lexible 
learning options can signi�icantly reduce stress. Some 
institutions have adopted pass/fail grading systems to 
alleviate academic pressure while maintaining 
competency-based assessments[18].
Incorporating wellness programs into medical 
training fosters a culture of mental health awareness 
and reduces stigma [19].

4.	 Institutional	Support	Systems
Medical schools must take responsibility for student 
well-being by:

· Establishing mental health task forces

· Providing on-campus counseling services

· Promoting work-life balance initiatives

· Encouraging  facul ty  mentorship  and 

guidance[20]

Gaps	in	the	Literature
While various interventions have been studied, there 
is limited research on:

· Long-term effectiveness of resilience training 

and peer support programs

· Cultural variations in burnout experiences 

among medical students

· The impact of digital learning and virtual 

reality on burnout levels
Future studies should explore these gaps to develop 
comprehensive and sustainable solutions tailored to 
diverse student populations.

Recommendations for Future Educational Strategies 
to enhance mental well-being in medical education, 
institutions should:

1. Integrate wellness initiatives across all years of 

study
2. Enhance accessibility to mental health 

services and reduce stigma
3. Encourage work-l i fe  balance through 

curriculum �lexibility
4. Develop faculty-led mentorship programs to 

provide guidance
5. Adopt technological innovations, such as 

v i r t u a l  m e n t a l  h e a l t h  p l a t fo r m s ,  fo r 

continuous support

CONCLUSION	
Addressing burnout is not just about student well-
being. It is essential for developing competent, 
empathetic, and resilient physicians. Schools must 
prioritize mental health strategies to improve 
educational outcomes and patient care quality [21].

Although progress has been made in addressing 

burnout, medical schools must continuously re�ine 

and adapt strategies based on students' evolving 

needs[22]. Mental health should be a core priority in 

shaping the future of medical education.
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Medical education in Sub-Saharan Africa has 
undergone signi�icant changes over the 
years, shaped by both local and international 

in�luences. Despite the remarkable progress in 
training physicians, numerous challenges persist, 
limiting the full potential of medical education in the 
region. In this interview, Prof.	Magnus	Chike	Nzerue, 
a distinguished nephrologist and professor of 
medicine, shares his insights on the evolving landscape 
of medical training in Africa, highlighting the impact of 
international collaborations, the role of innovation, 
and the systemic challenges that must be addressed.

A	Historical	Perspective	on	Medical	Education	 in	

Sub-Saharan	Africa

While most scholars categorize the history of medical 
education in Sub-Saharan Africa into three phases, 
Prof. Nzerue believes there is a fourth, often 
overlooked, phase. Citing the work of Prof. Gottlied 
Monekosso, a pioneer medical educator from the 
University of Yaoundé, he explained the widely 

1accepted three-phase model . 

Before 1950, medical education in West Africa was 
largely concentrated in two institutions: University 
College Ibadan (now the University of Ibadan), which 
was established in 1948 as a branch of a UK medical 
school, and Fourah Bay College in Sierra Leone which 
holds historical signi�icance as it trained the �irst West 
African to become a licensed physician, Dr. James 
Africanus Horton. The second phase, from the 1950s to 
1960s, coincided with the wave of independence 
across African nations.  This period saw the 
establishment of new medical schools such as Obafemi 
Awolowo University, the University of Ghana, the 
University of Lagos, and the University of Dakar.

The third recognized phase, beginning in the 1990s, 

was marked by mass emigration of  medical 
professionals to Europe, the United States, and the 
Middle East. However, Prof. Nzerue highlighted an 
overlooked phase which is the period that produced 
�igures like Horton, who returned to Africa and 
contributed to the founding of early medical 
institutions like Fourah Bay College. This foundational 
period he believes laid the groundwork for later 
advancements in African medical education.

Major	Shifts	in	Recent	Years�

Re�lecting on changes in the past few decades, he 
pointed to several transformative trends. One of the 
most notable has been the shift towards localized 
postgraduate medical training. Institutions such as the 
West African College of Physicians and Surgeons and 
the National Postgraduate Medical College of Nigeria 
have strengthened their presence, establishing 
relationships with international counterparts like the 
Royal Colleges in the UK and the American College of 
Physicians. French-speaking African nations have 
s imilarly  bui l t  a f � i l iat ions  with the French 
postgraduate system, fostering cross-border expertise 
exchange. Another major shift has been the increasing 
use of virtual learning technologies. Platforms like 
Zoom, Google Classroom, and Microsoft Teams have 
allowed students to engage with instructors beyond 
their immediate environment. This has also facilitated 
greater international collaborations between African 
medical schools and institutions abroad. 

Such as the collaboration between the University of 
Nigeria Teaching Hospital (UNTH) and the University 
of Michigan for kidney disease research and that 
between the University of Ibadan and the University of 
Chicago for cancer treatment, allowing for expert 
consultations and even assistance with procuring 
medications that may be otherwise inaccessible in 
Nigeria.
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The	 Role	 of	 International	 Collaborations:	 A	

Double-Edged	Sword�

When discussing the impact of international 
partnerships on medical education in Africa, he 
described it as a scenario with "the good, the not so 
good, and the ugly.”

The ideal purpose of these collaborations is to foster a 
symbiotic relationship, where both sides bene�it. 
African trainees gain exposure to advanced diagnostic 
and treatment methods, with the expectation that they 
will return home to apply these skills in their local 
healthcare systems. However, economic and political 
challenges have often disrupted this cycle.

One example he cited was the University of Alberta's 
training program for nephrologists in Sub-Saharan 
Africa. While many specialists were trained in kidney 
pathology and transplantation, upon their return, they 
found that the necessary infrastructure such as HLA 
laboratories was lacking.  Governments and 
sponsoring institutions often failed to provide the 
funding required to implement these newly acquired 
skills. In frustration, some of these specialists returned 
to Canada, the UK, or the US, leading to a brain drain 
instead of a knowledge transfer.

This issue extends beyond nephrology. He noted that 
specialists trained in open-heart surgery sometimes 
return to �ind that their hospitals lack essential 
personnel such as perfusionists or technicians skilled 
in operating heart-lung machines. As a result, 
procedures that should become routine remain rare, 
limiting opportunities for registrars and medical 
students to gain �irsthand experience.

However, despite these setbacks, some collaborations 
have been successful. Private institutions like Saint 
Nicholas Hospital in Lagos have sustained a kidney 
transplant program for over 15 years, thanks to a 
partnership with St. George's Hospital in London. 
Unlike government-run teaching hospitals, Saint 
Nicholas has access to the necessary resources, 
making it a model for how collaborations can be 
effectively structured.

Another promising initiative is the agreement between 
Bayero University in Kano and King Fahd Teaching 
Hospital in Saudi Arabia, which has facilitated 
consistent knowledge transfer and specialist training. 
Similarly, the International Society of Nephrology 
(ISN) has collaborated with the Nigerian Kidney 
Society, providing training opportunities that have 

strengthened nephrology care at institutions like 
UNTH. 

While these “islands of success” demonstrate that 
partnerships can work, he emphasized the need for 
stronger government investment in medical 
education. If institutions lack the basic infrastructure 
to support returning specialists, international training 
will continue to bene�it foreign hospitals more than 
African ones.

A	Look	Back:	How	Medical	Training	Has	Changed

Re�lecting on the early years of medical education in 
Africa, he recalled a time when the system was 
structured, rigorous, and well-respected. “Medical 
schools were fewer, but they were well-equipped,” he 
noted. “Admission was strictly merit-based, and 
students received hands-on training from the best 
minds.” He emphasized that although resources were 
limited, the focus was on producing high-quality 
doctors. “Professors were deeply invested in training. 
Students had more direct mentorship, and clinical 
exposure was extensive.”

Over the years, however, things began to shift. He 
pointed out that rapid population growth and an 
increasing demand for medical professionals led to a 
surge in medical school admissions. “Many institutions 
expanded beyond their capacity,” he said. “Instead of 
maintaining quality, they focused on increasing 
numbers, and that's where the decline began.”

Beyond this, he noted a worrying trend: declining 

�inancial investment in medical education. 

He referenced Nigeria's most recent budget under 

President Tinubu, where the entire education sector 

received less than 3% of the national budget. Medical 

education, as a subset of this allocation, receives an 

even smaller fraction, which has implications for 

infrastructure, faculty retention, and research 

development.

Other	Obstacles	Facing	Nigerian	Medical	
Education

Apart from under investment and the overcrowding in 
medical schools, Prof. Nzerue pointed out several 
other critical challenges. One major issue is the patient 
experience. In Nigeria, patients often face signi�icant 
dif�iculties in accessing care, leading to dissatisfaction. 
Unlike in the U.S., where patients are treated as 
customers and their concerns are actively managed, 
Nigerian patients frequently endure negative 
experiences due to systemic inef�iciencies. 
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This dissatisfaction affects medical education because 
patients, who are central to clinical training, may be 
less willing to participate in the learning process.

Another challenge is the lack of innovation in medical 
education. Globally, medical training has shifted 
toward student-centered learning approaches, but 
Nigeria still relies heavily on traditional lecture-based 
teaching. Problem-based learning (PBL), for instance, 
encourages students to approach medical cases 
critically. “Instead of simply attending a lecture on 
pneumonia, students could receive an email 
prompting them to generate questions based on a 
hypothetical patient presenting with fever and 
shortness of breath” he said. This method encourages 
them to apply their knowledge of anatomy, physiology, 
and pathology before the instructor guides them 
through the differentials. However, implementing PBL 
requires resources, trained faculty, and infrastructure 
which are currently lacking.

Simulation-based education is another area that 
remains underdeveloped. In many advanced medical 
schools, surgical training begins in simulation labs 
where students practice procedures like hernia 
repairs, learning about anatomical structures and 
receiving real-time feedback. This approach reduces 
errors when students transition to live surgeries. In 
Nigeria, the lack of investment in such facilities limits 
hands-on training opportunities.

Virtual education is another underutilized tool. While 
platforms like Google Meet and Zoom were adopted 
during the pandemic, they haven't been fully 
integrated into Nigerian medical education. In 
contrast, global institutions have expanded their use of 
virtual learning, enabling students in remote locations 
to participate in real-time medical education. 

Even informal learning methods, such as using social 
media platforms like Twitter or Threads to share 
medical questions, are becoming common in other 
countries. However for these approaches to work, 
there must be strong internet connectivity. Something 
that remains inconsistent in many Sub-Saharan 
medical schools.

Arti�icial intelligence (AI) is another frontier in 
medical education. AI-powered tools are being used to 
teach medical students how to distinguish between 
different types of breast masses, among other 
applications. Integrating AI into the curriculum 
requires deliberate investment in both infrastructure 
and faculty training.

In summary, beyond �inancial constraints, the key 
challenges include patient dissatisfaction, lack of 
modern teaching methodologies,  inadequate 
simulation facilities, underutilization of virtual 
education, poor internet infrastructure, and slow 
adoption of AI-driven learning tools. Addressing these 
issues will require not just funding but also a 
willingness to embrace innovative teaching strategies 
that align with global best practices.

The	Japa	Syndrome:	Why	Doctors	Are	Leaving

However, when asked about the most pressing 
challenge facing medical education today, he did not 
hesitate. “The problem is simple but devastating—we 
train doctors, but we don't retain them.” The reasons 
for this are far more complex than just �inancial 
incentives. While salaries in many African countries 
are undeniably low, he argues that the decision to leave 
is driven by deeper structural issues. “It's about 
infrastructure, career growth, and the basic dignity of 
work,” he explained. “Imagine spending six years 
training in a system where hospitals lack essential 
equipment, research funding is non-existent, and 
postgraduate opportunities are limited. If another 
country offers you better conditions, why wouldn't you 
leave?”

Some governments have responded by increasing 
medical school enrollment, hoping to produce more 
doctors to �ill the gaps. However, he believes this 
approach is short-sighted. “More students in 
overcrowded lecture halls with fewer resources won't 
solve anything,” he argued. A decade ago, class sizes 
were manageable, and students had better access to 
clinical training. Today, universities admit two or three 
times more students without expanding facilities or 
hiring more lecturers resulting in overworked faculty, 
overstretched hospitals,  and graduates who 
sometimes lack the hands-on experience they need.

He stressed that unless governments take proactive 
steps to improve working conditions, the exodus of 
healthcare professionals will continue. “Doctors are 
not asking for luxury,” he noted. “They just want a 
decent wage, a functional healthcare system, and the 
opportunity to grow.”

Curriculum	 Gaps	 and	 the	 Slow	 Adoption	 of	

Technology

On whether medical school curricula in Africa are 

keeping up with global standards, he was blunt. 
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“Many universities are still teaching medicine the way 

it was taught thirty years ago,” he observed. 
“Elsewhere, students are using virtual reality for 
surgical simulations, AI-driven diagnostic tools, and 
problem-based learning. Here, many students don't 
even have access to cadavers for anatomy classes.” 
He stressed the need for innovation. “Medical 
education must evolve with technology. If we don't 
modernize, our graduates will struggle to compete 
internationally,” he warned.

The	Research	De�icit:	Why	African	Institutions	Lag	

Behind

Medical research is a cornerstone of academic 
excellence, yet African universities contribute only a 
fraction of global publications. When asked about this, 
he attributed the problem to poor funding and 
institutional neglect. “Research isn't prioritized,” he 
stated. “Faculty members are overloaded with 
teaching responsibilities and have little time for 
meaningful research. There's also a lack of funding for 
projects, making it dif�icult to conduct high-quality 
studies.” He pointed out that in well-funded 
institutions abroad, professors have protected 
research time and access to grants, allowing them to 
push the boundaries of medicine. “If we want to 
produce world-class researchers, we must invest in 
them.”

The	Shortage	of	Medical	Lecturers�

Another pressing issue is the declining number of 
quali�ied lecturers. Many experienced faculty 
members leave for better opportunities abroad or shift 
to private practice. “The salaries for medical lecturers 
are discouraging,” he explained. “Imagine spending 
years in training only to earn far less than what you 
would in clinical practice. Many choose to leave 
academia because they can't sustain their families on 
what they earn.” He argued that without well-paid, 
well-motivated teachers, medical education will 
continue to suffer. “If we don't �ix this, we'll soon have 
students with no one to train them.”

Clinical	 Training:	 The	 Challenge	 of	 Hands-on	

Experience

Medical education is incomplete without proper 
clinical exposure, yet many students today graduate 
with minimal hands-on experience. He attributed this 
to overcrowded hospitals, a lack of teaching 
infrastructure, and an overburdened healthcare 
workforce. “We have too many students chasing too 
few patients,” he said. “Consultants barely have time to 
t e a c h  b e c a u s e  t h e y ' re  t o o  b u s y  m a n a g i n g 
overwhelming patient loads.” He believes structured 

training programs, better student distribution across 
hospitals, and investment in simulation labs could help 
address the issue.

Gaps	 in	 Medical 	 Training	 and	 the	 Global	

Competency	Divide�

Building on this, Prof. Nzerue highlighted the 
differences in medical training between Sub-Saharan 
Africa and developed countries, particularly how 
curricular gaps affect students who migrate for further 
training.

"In the past, Nigerian medical education was so 
rigorous that when we came to the U.S., it felt like 
moving from a dif�icult level to an easier one," he said. 
"Second MB was harder than the USMLE exams." 
However, the situation has reversed. The lack of 
investment in modern medical education, including 
simulation-based learning and molecular medicine, 
has created a signi�icant knowledge gap.

He provided an example: "A medical student in the U.S. 
studying pancreatic cancer learns about the KRAS 
oncogene, a key mutation that drives the disease. They 
are taught how targeted therapies block that pathway 
and make pancreatic cancer treatable. Meanwhile, a 
Nigerian medical student may learn the clinical 
symptoms and surgical options like the Whipple 
procedure but not the molecular biology behind 
treatment."

This knowledge disparity makes it harder for African-
trained doctors to integrate into advanced healthcare 
systems without additional self-study. "Anyone who 
Japas and wants to practice abroad must read 
American textbooks and understand that the 
emphasis is different," he advised.

Rethinking	 Assessment	 and	 Medical	 Education	
Reform� �

Beyond the content of medical education, Prof. Nzerue 
emphasized the need to reform assessment methods 
to better prepare students for modern healthcare 
practice. He argued that assessment should go beyond 
note memorization and numerical grading to evaluate 
critical thinking, adaptability, and practical skills.

"In the U.S., we assess medical students on multiple 
dimensions—medical knowledge, patient care, 
system-based learning, and professional behavior," he 
explained. "But beyond that, students also evaluate 
their professors. If a lecturer is using the same slides 
from 2012 in 2025, students can call that out." He 
believes this type of bi-directional evaluation would 
improve teaching quality in African medical schools. 
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He also pointed out that exposure to real-world 
learning environments is just as crucial as lectures. 
"Students should gain knowledge from interacting 
with radiologists, surgeons, and public health experts. 

They should learn how to extract knowledge from 
medical journals and scienti�ic meetings, not just 
textbooks," he said.

Additionally, he stressed the need for reforms to 
ensure accountability in medical education. "If a 
professor is known for harassing students, particularly 
female students, there should be mechanisms to 
remove them. If evaluation systems are left in stone, 
education suffers.”

Looking	Ahead:	The	Future	of	Medical	Education	in	

Sub-Saharan	Africa

Re�lecting on the state of medical education in Nigeria, 
Prof. Nzerue emphasized that the challenges go 
beyond funding. While �inancial investment is 
necessary, real progress requires a shift in	 teaching 
methodologies, technological adoption, and patient-
centered care.

He noted that Sub-Saharan African institutions must 
embrace problem-based learning, simulation training, 
AI-driven education, and virtual teaching methods to 
remain competitive in global medical education. More 
importantly, he stressed the need for policy reforms 
that retain trained professionals and provide them 
with the resources needed to apply their skills locally. 
“If we do not innovate, we risk falling further behind 
global medical education standards,” he warned.

The future of medical education in Nigeria depends on 
a willingness to adapt. By investing in modern teaching 
methods, embracing technology, and	 improving the 

learning environment for both students and patients, 
Nigerian medical schools can train a new generation of 
highly skilled and adaptable physicians capable of 
driving meaningful change in healthcare.

The	Way	Forward:	Can	Medical	Education	in	Sub-

Saharan	Africa	Be	Fixed?

Despite the challenges, he remains hopeful that 
medical education in Africa can improve if the right 
steps are taken. “We need political will,” he stated. “If 
governments, universities, and stakeholders come 
together to prioritize quality training, increase funding 
for research, improve salaries for lecturers, and 
modernize curricula, we can turn things around.” He 
warned that failure to act will have dire consequences. 
“If we don't invest in medical education today, we'll 
face a future where our healthcare systems are 
completely dependent on foreign-trained doctors.”

As the conversation ended, one thing was clear: the 
problems in medical education are well-known, and 
the solutions are within reach. What remains to be 
seen is whether those in power are willing to act before 
it's too late.
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