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Abstract 
        Pathology courses are taught to undergraduate medical students to provide them with 
basic foundation for clinical sciences. However, there is hardly any form of assessment of how 
relevant and helpful these pathology courses are to the students in the clinical years and 
even beyond. The authors set out to determine the extent of use of the knowledge of 
pathology in students’ appreciation of clinical medicine. The study involved final year medical 
students recruited from four accredited medical schools in Nigeria. Data was obtained using 
self-administered semi-structured questionnaires. A total of 310 final year medical students 
with mean (standard deviation) age of 22.5 (3.8) years participated in the study. Most useful 
pathology courses versus clinical courses for respondents were: 155 (50.0%) Morbid Anatomy 
and Haematology vs Obstetrics and Gynaecology; 181 (58.4%) Haematology vs Paediatrics; 239 
(77.1%) Morbid Anatomy vs Surgery; and 246 (79.4%) Haematology vs Medicine. The 
proportion of respondents who indicated interest to pursue a career in pathology was 83 (26.8 
%). Pathology remains relevant and very useful for students’ understanding of clinical courses. 
However, further work needs to be done to elucidate steps required to attract the younger 
generation into this branch of medicine. 
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Introduction 
        Pathology may be defined as the science of the causes and effects of diseases, especially 
the branch of medicine that deals with the laboratory examination of samples of body tissue 
for diagnostic or forensic purposes(1). It also refers to the study of abnormal anatomy, 
biochemistry, and physiology at gross (organ), tissue, cellular, biochemical, and molecular 
levels; for the purpose of diagnosis and management of diseases. 
        A good knowledge of pathology is essential to effective clinical practice. It is a medical 
specialty which deals with pathological processes underlying disease processes. In many 
medical schools, it is incorporated into the undergraduate medical school curriculum in the 
third or fourth year. Pathology generally has four arms/branches which are Chemical/Clinical 
Pathology, Haematology, Morbid Anatomy, and Medical Microbiology. Medical students are 
trained in these four areas while studying pathology as a basic and compulsory requirement 
for proceeding to the clinical courses. It thus serves as a first introduction to human disease 
processes in the undergraduate years. 
        Chemical Pathology: This is also known as Clinical Chemistry, Clinical Pathology or 
Clinical Biochemistry. This branch of pathology deals with biochemically investigating bodily 
fluids such as blood, urine, saliva, pleural fluid, ascetic fluid, and cerebrospinal fluid(2). It is the 
study of the biochemical basis of diseases, and the application of biochemical and molecular 
techniques in diagnosis. The purpose of Chemical Pathology is the understanding of the 
biochemical derangements due to disease processes. The ultimate target is to ensure that 
physicians make use of Chemical Pathology investigations in a cost effective manner by 
rational test selection and thoughtful interpretation. 
        Haematology: This is the branch of medical science concerned with diseases of the 
blood and blood-forming tissues(3). It deals with current and evolving knowledge of the 
pathogenesis, clinical and laboratory features, management and treatment of a wide range of 
blood and bone marrow disorders. 
        Morbid Anatomy: This is also known as Anatomic or Anatomical Pathology. This medical 
specialty is concerned with the diagnosis of disease based on morphology of cells and tissues, 
the macroscopic and microscopic examination of organs and tissues(4). The procedures used 
in Anatomic Pathology include gross and microscopic examination, immunohistochemistry, 
cytopathology, tissue cytogenetic, and in situ hybridisation among others. 
        Medical Microbiology: This arm of pathology works to support and oversee the 
prevention, diagnosis and treatment of illness caused by microorganisms (viruses, fungi, 
and parasites). Medical microbiologists strive to identify the best treatment for particular 
infectious diseases and give advice on the best samples to collect and also the technique of 
the sample collection to diagnose an infection, such as a swab, blood, cerebrospinal fluid or 
urine test(5). Medical Microbiology is also strongly integrated in the study and identification of 
strategies to combating antimicrobial resistance. 
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        Evaluation of students’ perception in the use of pathology is essential to ascertain their 
knowledge and understanding of the information passed in the course of pathology teaching. 
There is indeed a dearth of data in Nigeria regarding this subject. It is important to know if 
students have acquired adequate knowledge to help them in their clinical courses and how 
effective the knowledge gained is in aiding understanding of clinical courses. 
        In line with this evaluation, a study(6) in the United Kingdom has reported that the 
majority, 47 (67%) trainees in their study felt that their undergraduate courses had not 
prepared them for their membership exams, and that they were disadvantaged in having to 
learn pathology from first principles rather than build on the basics they hoped to know 
already. 
        In terms of career choices among medical students, previous studies(7-10) both within and 
outside Nigeria, have documented low preferences of pathology as a career when compared 
with other sub-specialties. However, there is yet to be a description of the students’ choices 
among the various components of pathology. 
        This study therefore aims to explore the extent of the use of the knowledge of pathology 
by medical students in their clinical years, and go further to characterise the pattern of 
students’ career choices among the various components of pathology. This will help to 
provide much needed data and fill the currently existing gap in literature on this topic, 
especially in Nigeria. 
 
Materials and Methods 
Study location: 
        This comparative cross-sectional study was carried out in four accredited Nigerian 
Universities namely, University of Nigeria (UNN), University of Lagos (UNILAG), University of Port 
Harcourt (UNIPORT), and Bayero University, Kano (BUK) between March and October, 2018. 
These universities were selected to represent four major regions of Nigeria thus; University of 
Nigeria, Nsukka represented the South-East region; University of Port Harcourt represented the 
South-South region; University of Lagos represented the South-West; and Bayero University, 
Kano represented the Northern region. 
Study design: 
        Participants were recruited from the final year medical students of the participating 
universities who had been exposed to all aspects of clinical medicine. Data was collected 
using pretested self-administered semi-structured questionnaires. The questionnaire used was 
designed by the researchers. Participants completed the questionnaires after the purpose of 
the study was explained to them and confidentiality of data assured. The questionnaires were 
pretested using ten students, and then assessed for completeness of data, ease of filling the 
questionnaires, clarity of questions and appropriate response options. The final draft of the 
questionnaires used for data collection assessed socio-demographic characteristics like age, 
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sex, institution and class of study. Seven questions were used to assess use of knowledge of 
pathology while two questions assessed possibility of pursuing a career in pathology. 
Inclusion criteria: 
        Consenting final year medical students from aforementioned universities. 
Exclusion criteria: 
        Non-medical students, non-final year medical students, students not from the afore-
mentioned universities, and individuals who declined consent. 
Ethical considerations: 
        Informed consent was obtained from participants and ethical clearance obtained from 
University of Nigeria College of Medicine Research Ethics Committee. 
Statistical Analysis: 
        This was done using SPSS version 20. Continuous variables were presented as mean, 
standard deviation (SD), number and percentages while categorical variables were presented 
in frequency tables as counts (number) and percentages. The Chi Square (χ2) test of statistical 
significance was used to determine the relationship of age, sex, institutions, and career interest 
in pathology. All p-values were bidirectional, and a p-value < 0.05 was considered statistically 
significant. 
 
Results 
        A total of 310 final year medical students participated in the survey giving a response 
rate of 74.2%. The age range among participants was 20 – 38 years with mean [standard 
deviation (SD)] of 22.5 (3.8) years. There was a slight male sex preponderance with a male (M) 
to female (F) ratio of 1.4 to 1, with males making up 58.7% of respondents. Majority were in 
the 20 – 25 years age group as shown in Table 1. Distribution of respondents according to 
institutions is as shown in Figure 1. All respondents were in the final year of study and have 
gone through all clinical postings. 
 
Table 1 Age and sex distribution of 310 respondents. 
 

Category Number of respondents 

Sex 
Male 182 (58.7%) 

Female 128 (41.3%) 
   

Age group 
(Years) 

20 – 25 222 (71.6%) 
26 – 30 80 (25.8%) 

> 30 8 (2.6%) 
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Figure 1 Distribution of respondents according to institutions (UNN = University of 
Nigeria; UNILAG = University of Lagos; UNIPORT = University of Port Harcourt; and BUK 
= Bayero University, Kano). 
 
        Of the 4 Pathology Departments, majority 273 (88.1%) stated that they enjoyed 
Haematology courses most. In responding to how often they encounter pathology in clinical 
courses, majority 251 (81.0%) indicated encountering Morbid Anatomy most often. Most 
respondents 224 (72.3%) revised Haematology after leaving pathology class. These are 
outlined in Table 2. 
 
Table 2 Assessment of 310 respondents on pathology courses. 
 

Variable 
Number of respondents 

Haematology Chemical Pathology Microbiology Morbid Anatomy 
Yes No Yes No Yes No Yes No 

Courses aid 
understanding of 
clinical courses? 

272 
(87.7%) 

38 
(12.3%) 

256 
(82.6%) 

54 
(17.4%) 

256 
(82.6%) 

54 
(17.4%) 

272 
(87.7%) 

38 
(12.3%) 

How respondents 
enjoyed pathology 
courses? 

273 
(88.1%) 

37 
(11.9%) 

220 
(71.0%) 

90 
(29.0%) 

196 
(63.2%) 

114 
(36.8%) 

220 
(71.0%) 

90 
(29.0%) 

Pathology courses 
encountered most 
often in clinical 
courses. 

243 
(78.4%) 

67 
(21.6%) 

242 
(78.1%) 

68 
(21.9%) 

243 
(78.4%) 

67 
(21.6%) 

251 
(81.0%) 

59 
(19.0%) 

Revised pathology 
lectures after classes? 

224 
(72.3%) 

86 
(27.7%) 

206 
(66.5%) 

104 
(33.5%) 

200 
(64.5%) 

110 
(35.5%) 

219 
(70.6%) 

91 
(29.4%) 
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        Most respondents 304 (98.1%) affirmed that pathology courses were useful to them 
beyond pathology class. Most useful pathology courses versus clinical courses for respondents 
were: 155 (50.0 %) Morbid Anatomy and Haematology vs Obstetrics and Gynaecology; 181 
(58.4%) Haematology vs Paediatrics; 239 (77.1%) Morbid Anatomy vs Surgery; and 246 (79.4%) 
Haematology vs Medicine as depicted in Table 3. When asked the course they would 
concentrate on if they were to re-learn pathology, most 272 (87.7%) indicated Haematology 
and Morbid Anatomy, as shown in Table 4. 
 
Table 3 Response of 310 participants to the most useful pathology courses in clinical 
classes. 
 

The most useful 
pathology course 
in clinical classes 

Number of participants 
Obstetrics & Gynaecology Paediatrics Medicine Surgery 

Yes No Yes No Yes No Yes No 
Haematology 155 

(50.0%) 
155 

(50.0%) 
181 

(58.4%) 
129 

(41.6%) 
246 

(79.4%) 
64 

(20.6%) 
182 

(58.7%) 
128 

(41.3%) 
Chemical Pathology 119 

(38.4%) 
191 

(61.6%) 
166 

(53.5%) 
144 

(46.5%) 
236 

(76.1%) 
74 

(23.8%) 
161 

(51.9%) 
149 

(48.1%) 
Microbiology 140 

(45.2%) 
170 

(54.8%) 
156 

(50.3%) 
154 

(49.7%) 
233 

(75.2%) 
77 

(24.8%) 
170 

(54.8%) 
140 

(45.2%) 
Morbid Anatomy 155 

(50.0%) 
155 

(50.0%) 
145 

(46.8%) 
165 

(53.2%) 
212 

(68.4%) 
98 

(31.6%) 
239 

(77.1%) 
71 

(22.9%) 

 
 
Table 4 Area of concentration in event of re-learning pathology courses of 310 
respondents. 
 

Re-learning pathology courses 
Number of respondents 

Yes No 
Haematology 272 

(87.7%) 
38 

(12.3%) 
Chemical Pathology 255 

(82.3%) 
55 

(17.7%) 
Microbiology 256 

(82.6%) 
54 

(17.4%) 
Morbid Anatomy 272 

(87.7%) 
38 

(12.3%) 
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        The proportion of respondents who indicated interest to pursue a career in pathology 
was 83 (26.8 %), out of which 35 (42.2%) opted for Haematology. This is shown in Figure 2. 
The response to pursue a career in pathology is highest among those in the age group 20 – 
25 years (53.0%), while it is lowest among respondents above age of 30 years (4.8%). The 
differences observed in the age groups was statistically significant (χ2 = 22.754, p < 0.001). 
Those who indicated interest to pursue a career in pathology courses were higher among 
males (57.8%), compared to females (42.2%), but the differences observed were not 
statistically significant (χ2 = 0.404, p = 0.817). Differences observed among institutions were 
statistically significant (χ2 = 39.310, p < 0.001) as depicted in Table 5. 
 

 
Figure 2 Potential career choices of respondents according to departments. 
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Table 5 Relationship of age, sex, institutions and career interest in pathology of 310 
respondents. 
 

Variable 
Number of respondent having 
career interest in pathology χ2 p-value 

Yes No Not sure 
Age 

(Years) 
20 – 25 44 

(53.0%) 
97 

(81.5%) 
81 

(76.42%) 

22.754 < 0.001 

26 – 30 35 
(42.2%) 

21 
(17.6%) 

24 
(22.64%) 

> 30 4 
(4.8%) 

1 
(0.9%) 

1 
(0.94%) 

Total 83 
(100%) 

119 
(100%) 

106 
(100%) 

       
Sex Male 48 

(57.8%) 
68 

(57.1%) 
66 

(61.1%) 

0.404 0.817 
Female 35 

(42.2%) 
51 

(42.9%) 
42 

(38.9%) 
Total 83 

(100%) 
119 

(100%) 
108 

(100%) 
       

Institution UNN 13 
(15.7%) 

25 
(21.0%) 

29 
(26.8%) 

39.310 < 0.001 

UNILAG 13 
(15.7%) 

59 
(49.6%) 

32 
(29.6%) 

BUK 35 
(42.2%) 

25 
(21.0%) 

34 
(31.5%) 

UNIPORT 22 
(26.4%) 

10 
(8.4%) 

13 
(12.1%) 

Total 83 
(100%) 

119 
(100%) 

108 
(100%) 

 
Note: UNN = University of Nigeria; UNILAG = University of Lagos; UNIPORT = University of Port 
Harcourt; and BUK = Bayero University, Kano 
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Discussions 
        In the present study, there was a slight male preponderance among respondents. This 
is in agreement with other studies(9-11) carried out among medical students in Nigeria, and 
America(12) till 2017 when the trend changed in America with female medical students 
enrollees being more than their male conterparts(13). This is not surprising as medicine has long 
been a male-dominated profession. 
        The mean age of 22.5 years in this study is lower than the 25.5 years reported by Ossai 
et al(9) in South-East Nigeria. The present study included participants from four geopolitical 
zones in Nigeria whereas the study by Ossai et al(9) focused only on one geopolitical zone 
(South-East Nigeria), and this may account for the difference. 
        The proportion of respondents who enjoyed Morbid Anatomy was 220 (71.0%). This 
contrasts with 65.5%(14) and 64.3%(15) of participants reported in two different studies who 
found Morbid Anatomy interesting. The course mostly enjoyed by participants was 
Haematology and this probably might have influenced their career choices as majority of those 
who indicated interest to pursue a career in pathology chose Haematology. This is equally a 
good feedback for the lecturers in Haematology as it seems that their positive influence may 
have translated into stimulation of career interest in students. Another explanation to this 
may be that out of the four arms of pathology, Haematology is mostly involved in direct 
patient-care as it often has the highest patient load when compared with Chemical Pathology 
and Microbiology which are also involved in direct patient-care. As medical students often 
view medical practice as basically direct patient-care, their career choices are usually 
influenced along that line. 
        Most respondents encountered Morbid Anatomy most often in their clinical courses. But 
interestingly, this did not translate to respondents revising their Morbid Anatomy courses after 
pathology classes. While 251 (81.0%) admitted to encountering Morbid Anatomy most often 
in clinical courses, and 272 (87.7%) indicated they would focus on Morbid Anatomy if they are 
to re-learn pathology, only 219 (70.6%) revised the course during the clinical years. Though 
the reason behind this is not clear but it may be attributed to the level of interest in the 
course as the proportion of those who revised (70.6%) agrees with that of those who enjoyed 
the course (71.0%). This should then encourage lecturers in the field of Morbid Anatomy to 
search for ways of stimulating interest in students in order to further help them in appreciating 
clinical courses. 
        The proportion of respondents who indicated interest to pursue a career in pathology is 
higher than 2.0% recorded by Ossai et al(9) in 2016. This could mean a renewed interest in 
pathology as a career choice among medical students. Again, the wider coverage of the current 
study might account for the difference. A statistically significant greater proportion of 
respondents from BUK indicated interest in pursuing a career in pathology. This is 
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commendable on the part of pathology lecturers in BUK for stimulating their students’ interest 
as pathology has long been a specialty with low students’ career preference. 
        Though there is a dearth of data on this topic but among the four arms of pathology, 
Morbid Anatomy has been the most widely studied in terms of students’ career choices. The 
reason for this is not clear but this observation might encourage researchers in the other arms 
of pathology to carry out more research in their respective specialties. In the current study, 
33.7% of participants indicated interest to pursue a career in Morbid anatomy. This is higher 
than 12.7%(14) and 21.3%(15) recorded by previous researchers in Nigeria. The study by 
Vhriterhire et al was done in two institutions in the same geopolitical zone of Nigeria while 
the study by Ojo et al was carried out in a single institution, and these could account for the 
differences seen. However, the higher proportion of participants who enjoyed Morbid Anatomy 
as a course and those who indicated career interest in Morbid Anatomy in the current study 
is a positive picture which may depict renewed interest among students in Morbid Anatomy. 
Most respondents indicated they would concentrate on Haematology and Morbid Anatomy if 
they were to re-learn Pathology (Table 4). This could be explained by the observation that 
both courses were the most cited in responding to the question on the most useful pathology 
courses versus clinical courses (Table 3). The observations captured in Tables 3 and 4 give 
great insight to how much pathology courses aid students in appreciation of clinical courses, 
hence this study calls for more emphasis to be placed on the teaching and learning of 
pathology by both lecturers and students. 
 
Conclusions 
        The study of pathology remains very fundamental in medical education. However this 
study portrays the rubrics of the relationship between pathology and clinical courses in terms 
of students’ perception and use of knowledge gained in clinical years. Again, though previous 
studies have demonstrated low interest in pathology as a career choice but this study goes 
further to characterise medical students’ pattern of career choices between the four arms of 
pathology. 
 
Strengths and Limitations of Study 
        It would have been interesting to know the factors influencing the career choices of the 
respondents. However, despite these limitations, the major strength of this study is the 
multicentre representation of four major geopolitical zones in Nigeria. 
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