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Introduction
Histology is the study of the microscopic details of human 
tissues and organs1. It is crucial to comprehend the intricacy 
of cell and tissue organization and function because it is 
a pre-clinical medical subject2,3. For individuals entering 
the medical profession, it is imperative to have a grasp of 
the typical architecture and operation of organs, as this 
knowledge forms the basis for understanding Pathology 
in advanced stages of medical education4. A thorough 
comprehension of the standard microscopic structure of 
human tissues and organs is essential for comprehending 
how alterations in the human body's structure, which can be 
investigated by a Pathologist, relate to disease mechanisms5.

Integration of Histology and Pathology into the curriculum 
in the preclinical years of medical school holds significance 
in kindling students' fascination with microscopic Anatomy. 
Furthermore, it calls for the rationale behind developing 
Histology courses that place a strong emphasis on applying 
knowledge within a clinical context6.

In the undergraduate medical curriculum, several 
subjects complement each other throughout the duration 
of the MBBS course. Among these subjects, Anatomy stands 
out as both fundamental and extensive, encompassing 
various branches. Microscopic Anatomy, in particular, holds 
a significant role as a crucial subfield within the realm of 
Anatomy.
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ABSTRACT
Background and Objective: In the undergraduate medical curriculum, various subjects synergize throughout the years, culminating in the 
completion of the MBBS course. Proficiency in comprehending the normal histological structure of the human body is imperative, enabling 
a comprehensive understanding of the microscopic foundations and the diagnosis of diseases during one's medical education. This study 
was therefore designed to compare and contrast the MBBS students’ examination performance in Histology with that of Histopathology 
through a longitudinal follow up in a medical school in the Kingdom of Saudi Arabia (KSA).

Methods: The study sample comprised of MBBS students of the College of Medicine, Northern Border University, Arar, KSA, who had 
completed final examinations for both subjects between the academic year 2016 and 2021, excluding the academic year affected by 
the Coronavirus disease of 2019. Mean scores for the two subjects were computed, and statistical analysis, including the calculation of 
p-values, was performed using statistical software. 

Results: The mean scores of Histology and Histopathology, calculated as percentages, of 75.6 and 77.26, respectively, exhibited a striking 
similarity, indicating a robust correlation (p < 0.001) between the averages of the two subjects.

Conclusion: The study suggests that under typical circumstances, a solid grasp of Histology enhances the subsequent comprehension 
of Histopathology. Students with a thorough understanding of normal human tissue in Histology score better in Histopathology thus 
predicting changes or disruptions in pathological samples with increased accuracy.
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Similarly, Histopathology is a branch of Pathology that 
can be considered as a clinical extension of Histology. 
Understanding the normal histological structure of the 
human body is necessary; as only then can one get a picture 
of the microscopic basis and diagnoses of diseases during 
one’s medical school years. 

Comprehending the microscopic foundations of diseases 
holds paramount importance and, in numerous instances, 
can be a critical factor in a patient's life or death. Patients, 
particularly those undergoing surgery or needing early 
diagnosis of their tumors, often require swift assessments of 
their disease's stage from a qualified Pathologist, ideally one 
that has been trained in Histopathology. This stresses the 
value of clinicians possessing knowledge in both Histology 
and Pathology, as Histology serves as a valuable foundation 
for grasping the intricacies of Pathology.

Since Histopathology involves the microscopic study of 
diseased tissues, students who possess knowledge of normal 
tissue structure, i.e., a solid understanding of Histology, are 
better equipped to anticipate and identify abnormalities in 
the microscopic structure of tissues7.

Acquiring knowledge in Histology and engaging in 
Histopathology practice form the cornerstone of a thriving 
medical practice. Recent years have witnessed a significant 
evolution in medical education, moving toward an integrated 
curriculum that blends basic scientific principles with clinical 
content. Simultaneously, there has been a transition from 
traditional lecture-based teaching to a problem-based 
learning approach8. Both Histology and Pathology can serve 
as valuable tools to evaluate an individual's understanding 
and awareness of risk factors and symptoms linked to 
different tumors9,10. 

In the land of medicine, across all specialties, the 
interpretation of visual cues is paramount. This skill enables 
healthcare professionals to identify patterns, formulate 
diagnoses, and effectively synthesize intricate data, ultimately 
facilitating the delivery of comprehensive and meaningful 
care to patients.2

Numerous innovative techniques are continually emerging 
to render these subjects more engaging, attractive, and 
digestible for students. It is worth noting that both Histology 
and Histopathology extend beyond disease interpretation 
and can also be applied to the study of inheritance patterns5. 
Their wide-ranging applications underscore the importance 
of medical students possessing a robust comprehension of 
both subjects.8

The use of histopathological examples in early-year 
practical Histology lessons has been found to increase 
students' interest in the material. It not only enhances 
students' engagement with the material but also improves 

their ability to remember and understand microscopic 
morphology7.

Previous literature was found to be deficient in comparing 
the two sisterly subjects; hence, the current study was 
designed with the primary objective of conducting a 
comparative analysis of the examination scores for both 
Histopathology and Histology and correlating them with the 
students’ performance and complimenting comprehension 
for both the subjects at a medical school in Kingdom of Saudi 
Arabia (KSA).

Methods
This longitudinal follow-up study was conducted at the College 
of Medicine, Northern Border University (NBU), Arar, KSA, for 
the students enrolled for Histology and Histopathology final 
examinations from the academic year 2016-2021. 

The project was approved by the Deanship of Post 
Graduate Studies and Scientific Research’s Local Committee 
of Bioethics at NBU, KSA. 

The sample population consisted of MBBS students 
appearing in the examinations of Histology and subsequently 
taking Histopathology in the next semester. Students of the 
Coronavirus disease of 2019 year were excluded from the 
study so that the results form a good representation pool for 
the study. 

A total number of 718 students for Histology and 685 
students for Histopathology, of both genders comprised 
the study group. Student data were obtained from the 
examination department for the specified years as Excel 
sheets and their mean scores were fed into Statistical 
Package for Social Sciences (SPSS) software for final analysis. 
A simplified comparison was first done between the means 
of the individual groups for the same year longitudinally and 
then the complete mean scores obtained for the two subjects 
were fed into SPSS to get the p-value.

The SPSS software segregated the students into 
male and female genders for the same subjects and 
subsequent separate calculations for the two. Data were 
fed in such a way that the identity of the students was 
kept confidential. 

Students with GPAs less than 2.0 or who were barred from 
the final examinations for any reason were excluded from 
the study so that they would not influence the mean scores.

Statistical analysis
The data were analyzed using I SPSS software version 24.0. 
The mean and average percentage of scores were calculated 
for quantitative variables and compared by using a t-test. 

A p-value of less than or equal to 0.05 was considered 
significant. 
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Results
The study group comprised a total number of 1,403 students 
(718 for Histology and 685 for Histopathology). Out of this, 
49.3% (n = 693) of the students were males while 50.7% (n = 
710) were females (Table-1).

Notably, the majority of students in the Histology group 
were males (n = 360), whereas the inverse was observed 
in the Histopathology group (n = 352). Furthermore, a 
decrease in the total number of students was evident in the 
Histopathology (n = 685) as compared to Histology (n = 718).

Interestingly, despite the decrease in the overall number 
of students in the Pathology group, the mean scores for both 
Histology (75.60 ± 0.94) and Histopathology score (77.26 
± 0.98) were closely aligned, suggesting a positive trend 
toward Pathology. This trend was reinforced by an increase 
in the mean score for Histopathology, even with a smaller 
student population.

It was seen that the mean score for the students of 
Histopathology increased in the upcoming years when 
compared to their mean scores in the previous years of 
Histology.

Upon calculating the p-value using a t-test, a significant 
difference emerged between the two groups, underscoring 
the noteworthy distinctions in performance between 
Histology and Pathology Histopathology among the study 
participants (p < 0.0001) (Table 2).

Discussion
Histology, being integral to comprehending the normal 
structure and function of tissues and organs, forms the 
bedrock for several medical disciplines, including Anatomy, 
Physiology, Embryology, and Cell biology.11 In contrast, 
Pathology assumes a more direct role in diagnosing diseases, 
characterizing their nature and extent, and determining 
appropriate treatment modalities and hence is considered 
as a preferred discipline to medical students in comparison 
to purely basic science subjects12. Notably, the present 
study reports a robust correlation in mean scores between 
genders for both subjects, suggesting a consistent and 
complementary acquisition of knowledge irrespective of 
gender. However, a notable longitudinal increase in the 
mean scores of Histopathology when compared to Histology 
is observed. This intriguing trend persisted even in the face of 
a decrease in the overall number of students enrolled in the 
Histopathology course. It was speculated that this reduction 
in student numbers could be attributed to factors such as 
dropouts or academic relegation over the course of their 
medical school tenure, a plausible outcome as students’ 
progress through their academic journey.

The majority of medical schools now provide integrated 
curricula instead of discipline-based ones. For fields such 

as gross anatomy and histology, stand-alone practical tests 
are frequently kept in place, even though the adoption of 
integrated examinations typically goes hand in hand with 
this shift.13

The increasing use of integrated curriculum and 
interdisciplinary evaluations in medical education necessitates 
ongoing educational study on the benefits, drawbacks, 
and difficulties associated with integration methods. The 
number of items required to accurately evaluate anatomical 
knowledge in the context of gross Anatomy and Histology was 
examined in a retrospective analysis done at the University 
of Alabama School of Medicine and Rush University Medical 
College. It was deduced that 30 and 25 items would be 
needed on each written and practical examination to reach 
a reliability of 80%. The final examination used in the 
present study used 60 MCQs for both examinations and 
hence the results are validated for our study.14 Significantly, 
both Histology and Histopathology adhered to identical 
assessment methods and grading standards. This strategic 
choice allowed that the mean scores derived from these 
courses would be more faithfully representative of each 
other, providing a foundation for an accurate comparison.15 
Similar studies have been found in the previous literature for 
students of clinical years also, and one study was found to be 
done at two separate medical schools for students of Surgery 
thus concluding that higher and lower performing students 
within a class perform in a similar fashion on subsequent 
examinations within the intensely structured environment, 
whether the course is graded or not.16

Table  1. This table shows the gender distribution for the study 
groups. 

Subject Gender Number(%) of students

Histology Male 360 (50.13)

Female 358 (49.86)

Total 718

Histopathology Male 333 (48.61)

Female 352 (51.38)

Total 685

Table 2. The table shows the mean percentage scores of the 
students subject wise.

Subject Gender Mean % score SEM p-value

Histology Male 72.84 1.07 p < 
0.001Female 78.36 0.83

Total 75.60 0.94

Histopatholgoy Male 74.95 1.08

Female 79.57 0.88

Total/Avg 77.26 0.98
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Although done around two decades ago, a similar study 
showed that students showed a great deal of initiative 
in investigating the histological characteristics of tissues, 
detecting the alterations in different pathological states, 
and understanding how these changes relate to clinical 
symptoms. the approach could help in ensuring that learning 
remains both meaningful and interesting.17 As the two 
courses are run at two separate and different years of the 
time, and in regular order, i.e., Histology is taught in the first 
two years and Pathology in the third year of the MBBS, so this 
order addresses the potential sources of bias for our study. 
Both Histology and Pathology adopted similar pedagogical 
approaches, incorporating lectures and practical teachings 
in laboratories through microscopes. Similar findings with 
emphasis on curricular integration between Histology and 
Histopathology have been proposed by Al Khader et al.18 
stating that the prior knowledge of Histology correlates well 
with the successful understanding of Histopathology in the 
subsequent years. This uniformity in teaching methods was 
considered instrumental in supporting the assertion that 
the study results are genuinely representative of the actual 
educational landscape. Furthermore, the study emphasized 
that the sample size was adequately robust, instilling 
confidence in the reliability of the conclusions drawn.

Conclusion
It is concluded that a significant correlation exists between 
the Histology and Histopathology performance of medical 
students as depicted through their mean scores in 
both subjects longitudinally. Students with a thorough 
understanding of the normal human tissue in Histology 
score better in Histopathology, thus, predicting changes or 
disruptions in pathological samples with increased accuracy.

Limitations of the study
This study did not investigate the students’ behavior, potential 
impact of study habits, motivation, and engagement on their 
academic performance. It was acknowledged that variations 
in individual interest and passion for a particular subject 
could significantly influence scores, with those students 
more ardently invested in a given subject likely to dedicate 
additional time and effort, thereby yielding higher scores. 
Therefore, the authors suggest a multicenter study with an 
increased number of students and academic years to further 
authenticate the results of this study.

Acknowledgement
The authors wish to thank Prof. Syed Sajid Hussain Shah from 
the Pathology Department and Mr. Abdul Ghafar from the 
Examination Department of the NBU, KSA, for extending 
their help with data collection for this study.

List of Abbreviations
AVG  Average
COVID-19  Coronavirus disease of 2019
KSA  Kingdom of Saudi Arabia.
NBU  Northern Border University
SEM  Standard Error of Mean. 
SPSS  Statistical Package for Social Sciences

Conflicts of interest
None to declare.

Grant support and financial disclosures
The authors gratefully acknowledge the approval and support of 
this research study by grant no. MEDA-2022-11-1715 from the 
Deanship of Scientific Research at NBU, Arar, KSA. 

Ethical approval
NBU Vice-President Office for Post Graduate Studies and Scientific 
Research’s Local Committee of Bioethics [HAP-09-A-043] at 
NBU approved the study vide its decision no. [46/44/H] dated 
11/06/2023 during its 5th meeting for the academic year 2023 held 
on 16/05/2023.

Authors’ contributions
WA: Conception and design of the study, data collection, drafting of 
the manuscript, analysis, and interpretation of data.
SS: Conception and design of the study, drafting of the manuscript, 
analysis, and interpretation of data.
ALL AUTHORS: Approval of the final version of the manuscript to 
be published.

Authors ’ Details
Wajid Ali Chatha1, Saad El Shafey1

1.  Associate Professor of Anatomy, College of Medicine, Northern 
Border University, Arar, Kingdom of Saudi Arabia

References
1. Author. In: Mescher AL, editor. Junqueira’s basic histology: 

text and atlas. 15th ed. New York, NY: McGraw-Hill 
Education; 2018 [cited 2024 Mar 01]. Available from: 
htt p s : / /a c c e s s m e d i c i n e . m h m e d i ca l . co m /co nte nt .
aspx?bookid=2430&sectionid=190220001

2. Hamilton PW, van Diest PJ, Williams R, Gallagher AG. Do we 
see what we think we see? The complexities of morphological 
assessment. J Pathol. 2009 Jul;218(3):285–91. https://doi.
org/10.1002/path.2527

3. Johnson S, Purkiss J, Holaday L, Selvig D, Hortsch M. Learning 
histology - dental and medical students' study strategies. 
Eur J Dent Educ. 2015;19(2):65–73. https://doi.org/10.1111/
eje.12104 

4. Moxham BJ, Emmanouil-Nikoloussi E, Brenner E, Plaisant O, 
Brichova H, Kucera T, et al. The attitudes of medical students in 
Europe toward the clinical importance of histology. Clin Anat. 
2017 Jul;30(5):635–43. https://doi.org/10.1002/ca.22889

5. Hussein IH, Raad M, Safa R, Jurjus R, Jurjus A. Once upon 
a microscopic slide: the story of histology. J Cytol Histol. 
2015;6:377. https://doi.org/10.4172/2157-7099.1000377 

6. Teshome D. Attitude and perception of medical students 
towards histology subject at Wollo University, Ethiopia. Adv 

https://accessmedicine.mhmedical.com/content.aspx?bookid=2430&sectionid=190220001
https://accessmedicine.mhmedical.com/content.aspx?bookid=2430&sectionid=190220001
https://doi.org/10.1002/path.2527
https://doi.org/10.1002/path.2527
https://doi.org/10.1111/eje.12104
https://doi.org/10.1111/eje.12104
https://doi.org/10.1002/ca.22889
https://doi.org/10.4172/2157-7099.1000377


177

Chatha and Elshafey. Biomedica. 2023;39(4):173-177

Med Educ Pract. 2022;13:337–44. https://doi.org/10.2147/
AMEP.S359703 

7. Al Khader A, Odeh H, Salameh MA, Kaddumi EG, Al-Saghbini 
M, Obeidat FN, et al. The usefulness of histopathology 
examples in teaching practical histology for medical students: 
a CONSORT-compliant randomized crossover trial. Medicine 
(Baltimore). 2021 Aug 27;100(34):e27054. https://doi.
org/10.1097/MD.0000000000027054

8. Diaz-Perez JA, Raju S, Echeverri JH. Evaluation of a teaching 
strategy based on integration of clinical subjects, virtual 
autopsy, pathology museum, and digital microscopy for 
medical students. J Pathol Inform. 2014 Jul 30;5(1):25. https://
doi.org/10.4103/2153-3539.137729 

9. Salani R, Husain M, Oldach B, Katz BL. Assessment of women’s 
knowledge of endometrial cancer. Gynecol Obstet (Sunnyvale). 
2014;4:253. https://doi.org/10.4172/2161-0932.1000253 

10. Cracolici V, Judd R, Golden D, Cipriani NA. Art as a learning 
tool: medical student perspectives on implementing visual 
art into histology education. Cureus. 2019 Jul 23;11(7):e5207. 
https://doi.org/10.7759/cureus.5207

11. Carneiro BD, Pozza DH, Tavares I. Perceptions of medical 
students towards the role of histology and embryology during 
curricular review. BMC Med Educ. 2023;23(1):74–9. https://
doi.org/10.1186/s12909-023-04019-4

12. Herrmann FE, Lenski M, Steffen J, Kailuweit M, Nikolaus M, 
Koteeswaran R, et al. A survey study on student preferences 
regarding pathology teaching in Germany: a call for curricular 
modernization. BMC Med Educ. 2015 Jun 2;15:94. https://doi.
org/10.1186/s12909-015-0381-7

13. Thompson AR, Lowrie DJ Jr, Ubani M. The effect of histology 
examination format on medical student preparation and 
performance: stand-alone versus integrated examinations. 
Med Sci Educ. 2023 Jan 20;33(1):165–72. https://doi:10.1007/
s40670-023-01731-0 

14. Byram JN, Seifert MF, Brooks WS, Fraser-Cotlin L, Thorp LE, 
Williams JM, et al. Using generalizability analysis to estimate 
parameters for anatomy assessments: a multi-institutional 
study. Anat Sci Educ. 2017 Mar;10(2):109–19. https://doi.
org/10.1002/ase.1631

15. Nivala M, Lehtinen E, Helle L, Kronqvist P, Paranko J, Säljö R. 
Histological knowledge as a predictor of medical students' 
performance in diagnostic pathology. Anat Sci Educ. 
2013;6(6):361–7. https://doi.org/10.1002/ase.1352

16. Ferrin N, Zarbock T, Tieman M. Effect of grading and class 
rank on performance in a surgical simulation course. J Surg 
Educ. 2020 Jan-Feb;77(1):166–77. https://doi.org/10.1016/j.
jsurg.2019.07.001

17. Kumar RK, Freeman B, Velan GM, De Permentier PJ. Integrating 
histology and histopathology teaching in practical classes using 
virtual slides. Anat Rec B New Anat. 2006 Jul;289(4):128–33. 
https://doi.org/10.1002/ar.b.20105

18. Al-Khader A, Obeidat FN, Abu-Shahin N, Khouri NA, Kaddumi 
EG, Al-Qa'qa S, et al. Medical students’ perceptions of 
pathology and a proposed curricular integration with histology: 
a future vision of curricular change. Int J Morphol. 202:38;38–
42. https://doi.org/10.4067/s0717-95022020000100038

https://doi.org/10.2147/AMEP.S359703
https://doi.org/10.2147/AMEP.S359703
https://doi.org/10.1097/MD.0000000000027054
https://doi.org/10.1097/MD.0000000000027054
https://doi.org/10.4103/2153-3539.137729
https://doi.org/10.4103/2153-3539.137729
https://doi.org/10.4172/2161-0932.1000253
https://doi.org/10.7759/cureus.5207
h﻿ttps://doi.org/10.1186/s12909-023-04019-4
h﻿ttps://doi.org/10.1186/s12909-023-04019-4
https://doi.org/10.1186/s12909-015-0381-7
https://doi.org/10.1186/s12909-015-0381-7
https://doi.org/10.1002/ase.1631
https://doi.org/10.1002/ase.1631
https://doi.org/10.1002/ase.1352
https://doi.org/10.1016/j.jsurg.2019.07.001
https://doi.org/10.1016/j.jsurg.2019.07.001
https://doi.org/10.1002/ar.b.20105
https://doi.org/10.4067/s0717-95022020000100038

