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Abstract
Background: The COVID-19 pandemic has drastically impacted surgical training and education of  medical students in various institutions. The South-eastern Nigeria situation was evaluated with respect to surgical training, with a view to identify gaps and proffer solutions. Objectives: To determine the impact of covid-19 pandemic on surgical training of undergraduate medical students, their experiences and alternatives being implemented to continue their education. Materials and Methods: Design: Cross-sectional survey amongst 181 final year medical students in South-eastern Nigeria was conducted.
[image: ]A structured questionnaire designed using the free software Google® Forms was utilized for the study. The questionnaire was electronically distributed randomly using online platforms. The data obtained was analyzed by Statistical Package for the Social Sciences (SPSS®). Ethical approval was obtained from the appropriate ethics and research unit prior to commencement of the study. Results: In all, 181 final year medical students completed and submitted the questionnaire. Majority of the respondents (55.8%) denoted that their exposure to surgical cases in general were markedly decreased; 61.9% and 56.9% of respondents reported a slight decrease in physical examination and clerkship opportunities respectively. 51.1% indicated that a hybrid of virtual and physical classes was used with cost of data subscription being a major challenge to active online participation according to 58.3% of the respondents. Departmental conferences and case discussions reduced according to 47.8% of respondents while 56.9% attested to a reduction in opportunities to acquire basic surgical skills since the pandemic. Majority of respondents said their personal study time remained the same and 56.9% said their overall undergraduate surgery training has been slightly worse than before the pandemic.
There was no statistically significant relationship associating gender with clerkship opportunities, physical examination opportunities or exposure to surgery cases in the Covid-19 pandemic era using a p-value of <0.05 as significant (Chi-square 1.395, p-value 0.85); Chi-square-2.985, p-value- 0.40, Chi-square-3.325, p-value-0.51 respectively). Conclusion: The COVID-19 pandemic has significantly affected the clinical and teaching components of undergraduate surgical training in South-Eastern Nigeria. It has, however, led to increased adoption of digital technology which should be further explored in the face of current realities.
We recommend that there should be a flexible re-adjustment of the syllables and pattern of surgical training of medical students to accommodate unavoidable events that can disrupt the training such as the covid-19 pandemic in a bid to prevent future disruptions in training.
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Introduction
In late December 2019, the coronavirus disease-2019 (COVID-19), caused by a novel severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), emerged in Wuhan, China.[1] By 30th January 2020, when the World Health Organization (WHO) announced COVID-19 as the sixth Public Health Emergency of International

Concern, it had spread to over 20 countries worldwide (including  the  United  States of America).[2] The WHO declared the disease a pandemic on 11 March 2020, having affected over 100 countries, with more than 100,000 recorded infections.[3,4] To date, over 23 million cases and more than 800,000 deaths have been reported in 215 countries worldwide.[5] All African countries are affected, with a total case count of over
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representing 5% of  all cases reported globally.[5]  Since the first case of COVID-19 in sub-Saharan Africa was reported in Nigeria on 27 February 2020, the country has recorded 53,477 cases and 1011 deaths in all her 36 states, including the Federal Capital Territory (FCT), as at 28 August 2020.[6,7] Over 850 Nigerian health workers have been infected with the virus.[8] More than 300 of these are resident doctors, sadly, 14 have died from the infection.[8] The foregoing gives a peek into the public health impact of the COVID-19 pandemic.
In line with international measures, the Nigerian government declared a total lockdown on 30th March 2020.[9] Although the total lockdown was eased on 27 April 2020 to allow for minimal essential activities, containment measures such as curfews, restricted patient care, especially so with the suspension of  outpatient  clinics  and  postponement of elective operations across most surgical specialties.[10] Patients were also generally reluctant to visit hospitals due to fear of contracting the virus.[11,12] Studies evaluating the implications of these on patient outcomes during the pandemic have shown a significant rise in mortality and morbidity.[13,14]
[image: ]Clinical education is uniquely different from education in other disciplines at undergraduate levels because of the fundamental relationship between clinical work and clinical science education, in which education takes place in the workplace and both are complimentary. Therefore, the strategies used in nonclinical disciplines cannot be realistic in the clinical sciences, especially in surgery. In the past centuries, surgeons have been taught through the Halstedian model of training that entails learning the techniques of surgery through apprenticeship. This method was quite successful in providing a skilled surgical workforce in the past.[15]
The pandemic and its containment measures have important ramifications on the training of medical doctors.[16] The surgical specialties, being largely dependent on patient flow for hands-on experience, stand the greatest risk of being negatively affected. The impact of the coronavirus pandemic on student’s surgery education in the south-eastern part of Nigeria is being evaluated in this study.
The Coronavirus disease 2019 (COVID-19)  pandemic has altered how surgery education is delivered worldwide. Didactic sessions have transitioned to electronic/online platforms and clinical teaching opportunities are limited. These changes will affect how surgery is taught to clinical students. In the clinical learning environment, medical students primarily shadow surgeons and surgical residents and attend surgical resident teaching sessions. These formats of surgery education, which have been the tenets of the specialty, pose significant challenges during the pandemic. This article reviews how undergraduate surgery education is affected by COVID-19 and explores solutions

for teaching and learning based on e-learning and blended learning theory.
Following the pandemic, surgery students have had to deal with various inconsistencies in learning surgical skills. This research helps bring to the attention of the education board on how to restructure the learning curriculum for the students for optimal learning while providing them with necessary protective apparels.
While the pandemic restrictions are being largely relaxed in many countries, it is important to develop readiness for further similar occurrences so that when the next big pandemic occurs, there will be less widespread disruptions in the healthcare system, especially in medical and surgical training and education.
Materials and Methods
Study area
This study was conducted among the various tertiary institutions in south-eastern Nigeria which includes: University of Nigeria, Nsukka (UNN), Nnamdi Azikiwe University (NAU), Enugu state University of Technology (ESUT), Imo State University (IMSU), Chukwuemeka Odumegwu Ojukwu University (COOU), Ebonyi State University (EBSU).
South-Eastern Nigeria is the indigenous homeland of Igbo people. It is a cultural and common linguistic region in southern Nigeria. Politically, there are five major states in the south east which includes: Enugu, Anambra, Abia, Ebonyi, Imo.
Study type
This is a descriptive cross-sectional online survey conducted among the undergraduate final year medical students in a developing African nation such as Nigeria, to determine the perception of medical students regarding how the COVID-19 pandemic affected their surgery postings and surgical training, and the difficulties encountered and alternatives preferred in a bid to maintain or re-establish the educational process.
Study population
The study population included final year undergraduate medical students in various tertiary universities in Southeastern Nigeria who consented to participate in this study. Survey responses were collected anonymously.
Sampling method
The stratified sampling method was adopted, where each of the above listed south eastern universities would be regarded as a stratum out of which each individual final year student would be randomly selected. Using this method of sampling, all strata have a proportionate representation in the sample as every unit in the strata has an equal chance of being selected.
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Study design
A predesigned online-based questionnaire was developed by the principal investigator. The content accuracy and internal validity of the survey items were finalized with multidisciplinary input from the study investigators. The questionnaire is made up of two sections. The data collected includes: Social Demographics and Assessment of the effects of COVID-19 on surgical education, and experience and attitude toward having a virtual centered education. The type of questions used included: Yes/No questions, four response questions in a form of strongly agree, agree, disagree, and strongly disagree (modified Likert scale) as well as other open questions. The questionnaire was sent to the students and preceded by a brief informed consent stated in the opening of the electronic questionnaire.
Sample size
A total of 181 respondents were gotten from the online Google form questionnaire.
Data analysis
Data was entered and analyzed using the Statistical Package for the Social Sciences (SPSS).
[image: ]Ethical consideration
Permission was obtained from the Institutional Review Board of the University of Nigeria Teaching Hospital, Ituku-Ozalla. The number assigned to the ethical clearance certificate issued is: NHREC/05/01/2008B-FWA0000245 8-1RB00002323. Permission was obtained prior to commencement of the study. Participants were told the purpose of the study and who the researchers are. They were also be provided with information on risks, benefits, privacy and anonymity in the language they could understand so that they could make an informed decision as to whether or not to participate. Participants who agreed to participate were asked to sign a consent form containing the above information.
Results
Social demographic characteristics of respondents
At the end of the study, 181 final year medical students from 6 tertiary institutions (state and federal universities) in south-eastern  Nigeria  submitted  the  questionnaire. Of the 181  respondents,  56.7%  were  from  University of Nigeria, Nsukka (UNN), 12.9% were from Nnamdi Azikiwe University (NAU), 11.8% were from Enugu State University of Technology (ESUT), 9.6% were from Ebonyi State University (EBSU), 6.2% were from Chukwuemeka Odumegwu Ojukwu University (COOU) and the remaining respondents were from Imo State University (IMSU). Of all the respondents, 76.4% were between the ages of 21– 25 years while 22.5% were between the ages of 26–30 years, the remaining 2% were above 31 years. There was an equal number of male (50%) and female (50%) respondents.

93.8% of respondents were single while 6.2% were married. 96.1% of the respondents have no children while 3.9% have children. 97% of the respondents were Christians while the remaining 3% were either Muslim or Atheists. 93.2% of the respondents were Igbo, 3% were Yoruba, the remaining 3.8% were either, Hausa, Efik, Bini, Idoma, Ijaw, Igala or Urhobo.
Assessment of the effect of covid-19 pandemic on training
Majority of the respondents (55.8%) denoted that their exposure to surgical cases in general were slightly reduced, 21.5% reported that their exposure to surgical cases remained the same, 19.3% reported that their exposure was markedly reduced. Regarding their clerkship opportunities, 56.9% of respondents agreed that it was slightly reduced, 22.1% agreed that it remained the same as it was prior to the pandemic, 17.1% of respondents reported that their clerkship opportunity was markedly reduced; the remaining 3.9% respondents reported that clerkship opportunity slightly increased. Regarding their physical examination opportunities, 61.9% agreed that it was slightly reduced, 19.3% agreed that it was markedly reduced, 16.6% agreed that it remained the same prior to the pandemic while the remaining 3.2% agreed that it has slightly increased. Pertaining to the lecture platforms employed in teaching surgery topics as seen in [Figure 1] below, 51% said that a hybrid of virtual and physical classes were used, 39% reported that lectures were continued virtually, 7% said that lectures were stopped during the pandemic period, the remaining 3% reported that their lectures were continued physically.
A greater number of the respondents (58.3%) reported that the physical tutorial sessions with consultants and residents were slightly reduced, 21.1% said that it was markedly reduced, 18.9% said that it remained the same while the remaining 1.7% said that it was slightly increased. Regarding the virtual tutorial sessions, 53.3% said that it
[image: ]
Figure 1: Teaching of surgery following the onset of the pandemic
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was slightly increased, 16.7% said that it was markedly increased, 14.4% said that it was slightly reduced. 8.3% said that it remained the same and 7.2% said that it was markedly reduced. For their operative teaching exposure (pre, intra and post-operative), 57.8% said that it has slightly reduced, 22.8% said that it has remained the same prior to the pandemic, 15.6% said that it has markedly reduced, the remaining 3.8% said that it has slightly increased. Regarding the effect of the pandemic on the personal study hours spent on surgery topics, 48.1% said that it has remained the same, 27.6% said that it has slightly increased, 18.8% of respondents said that it has slightly reduced, 2.5% said that it has markedly increased and 3% said that it has markedly reduced. 47.8% of respondents said that there was a slight reduction in the conferences and case discussions directed by the surgery department, 33.3% said that it has remained the same, 14.4% said that it has markedly reduced while the remaining 4.5% said that it has slightly increased.
[image: ]Regarding the student’s opportunities for basic surgical skill acquisition training, 56.9% said that it has slightly reduced, 20.4% said that it has remained the same, 17.7% said that it has markedly reduced while 5% said that it has slightly increased. 58.3% of respondents agreed that participation in virtual classes was affected by cost of data, 21.1% strongly

agreed, 8.9% were not sure, 6.7% disagreed and 5% strongly disagreed. [Figures 2 and 3] below shows a general overview of the aforementioned responds.
As seen in [Figure 4] below, 86% of participants said that personal protective equipment (PPEs) were not provided for the students while PPEs were provided for the remaining 14%. 59.4% of respondents agreed that the lack of PPEs affected their participation in surgical procedures.
With regards to the impact of the covid-19 pandemic on the overall undergraduate surgical training of the final year students as seen in [Figure 5] below, 57% said that it has been slightly worse than before the pandemic, 20% said that it has been much worse than before the pandemic, 17% said that it has remained the same, 6% said that it has been slightly better than before the pandemic and the remaining 1% said that it has been much better than before the pandemic.
As seen in [Table 1] above, There was no statistically significant relationship associating gender with clerkship opportunities, physical examination opportunities or exposure to surgery  cases  in  the  Covid-19  pandemic era using a p-value of <0.05 as significant (Chi-square 1.395, p-value 0.85); Chi-square-2.985, p-value- 0.40, Chi-square-3.325, p-value-0.51 respectively).


[image: ]
Figure 2: Perception of students of the impact of COVID-19 on surgery education
[image: ]
Figure 3: Factors affecting surgery learning during the pandemic
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Figure 4: Provision of personal protective equipment to students for surgical procedures
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Figure 5: General perception of impact of the pandemic on medical education


Discussion
This study has shown that almost all aspects of surgical training were affected by the pandemic with increasing delays in the training periods and inadequate surgical teaching and exposure. Disease containment measures like lockdowns and social distancing necessitated the postponement/cancellation of outpatient clinics and elective operations during the peak of  the pandemic and this led to a major set-back in the undergraduate surgical training of medical students.[10] Limiting elective clinical activities protected patients from in-hospital viral transmission, preserved Personal Protective Equipment (PPE) to be prioritized for the care of patients with COVID-19, and

made ward and critical care beds available for upsurges in the numbers of COVID-19 cases.[16] The American College of Surgeons and the Royal College of Surgeons of England both recommended that non-emergency procedures be postponed or delayed, except cancer-related operations during the peak of  the pandemic.[17,18]  Local and regional bodies such as the Society of Gynaecology and Obstetrics of Nigeria (SOGON) also recommended telephone consultations for non-emergency cases, and reorganization of duty rosters to prevent patients visiting the hospital unnecessarily and to limit hospital contact of medical personnel.[19]  Expectedly therefore, the majority of respondents in our study reported a reduction or cancellation of physical lectures and tutorials in their institutions. Most of them also reported seeing fewer patients in the outpatient clinics (reduced clerkship opportunities), as well as a reduction in the number of and attendance at emergency and elective operations. These findings are similar to the findings of other authors.[15,20-23] These findings have potential significant negative impact on surgical training and education and acquisition of surgical skills and expertise, which are greatly dependent on hands- on experience. Most (85.6%) of the respondents said that PPEs were not provided for the students, making it difficult for them to participate in the few available cases. Though the Nigerian government has recently ramped up efforts in increasing the supply of PPE to public hospitals across the country, these are still grossly inadequate.[10] [Figure 3] above shows a diagrammatic representation of the factors affecting surgical training of the final year medical students as gotten from their responses. From the data gotten, about 60% of them agreed that the cost of data and lack of PPEs affected their surgical training.
[image: ]A noteworthy finding is that most of the respondents reported that their  personal  study  time  on  surgery topics remained the same prior to the pandemic. This is unexpected because following the down-scaling of clinical and surgical activities, a greater amount of time should have been channeled to reading but that did not seem to be the case. In a similar study conducted by Omolabake  et  al.[24]  on  residents  rather  than  students in north central Nigeria, there was an improvement in personal study time of their respondents. This begs the question of the level of seriousness towards academics of medical students when compared to the surgical residents. Understandably, the level of maturity and the stakes also vary widely and these are likely contributors to the degree of  commitment and effort put into study. Also, most of the respondents (47.8%) reported that there was a slight reduction in conference and case discussions organized by the surgery department which is also a good avenue for students to learn. Majority of the respondents (51.1%), also reported that training/academic programs in their institutions were currently being conducted using a hybrid of virtual platforms and physical sessions. Simulations or




Table 1: Factors affecting surgical training during the pandemic
	
	
	Sex
	
	Chi-square
	p-value

	
	Female
	
	Male
	
	

	Clerkship opportunities
	Markedly increased
	0
	
	1
	1.395
	0.85

	
	
	0.0%
	
	1.1%
	
	

	
	Markedly reduced
	14
	
	17
	
	

	
	
	15.6%
	
	18.7%
	
	

	
	Remained the same
	21
	
	19
	
	

	
	
	23.3%
	
	20.9%
	
	

	
	Slightly increased
	3
	
	3
	
	

	
	
	3.3%
	
	3.3%
	
	

	
	Slightly reduced
	52
	
	51
	
	

	
	
	57.8%
	
	56.0%
	
	

	Physical examination opportunities
	Markedly reduced
	13
	
	22
	2.985
	0.40

	
	
	14.4%
	
	24.2%
	
	

	
	Remained the same
	17
	
	13
	
	

	
	
	18.9%
	
	14.3%
	
	

	
	Slightly increased
	2
	
	2
	
	

	
	
	2.2%
	
	2.2%
	
	

	
	Slightly reduced
	58
	
	54
	
	

	
	
	64.4%
	
	59.3%
	
	

	Opportunities for basic surgical skill acquisition training
	Markedly increased
	1
	
	0
	3.325
	0.51

	
	
	1.1%
	
	0.0%
	
	

	
	Markedly reduced
	16
	
	16
	
	

	
	
	17.8%
	
	17.6%
	
	

	
	Remained the same
	17
	
	20
	
	

	
	
	18.9%
	
	22.0%
	
	

	
	Slightly increased
	6
	
	2
	
	

	
	
	6.7%
	
	2.2%
	
	

	
	Slightly reduced
	50
	
	53
	
	

	
	
	55.6%
	
	58.2%
	
	




[image: ]hands-on technical skills training are difficult to conduct virtually though,[25] and while they are a good addition to the teaching processes, they cannot replace the direct transfer of hands-on skills that only possible through physical interaction with patients under the guidance and tutelage of consultants and residents. Another drawback to the virtual sessions is the generally poor mobile network and internet connectivity, as well as expensive data subscriptions in Nigeria. This impairs the quality of interactions during virtual sessions and detracts from the quality of the teaching and learning experiences of all participants. Some respondents on the other hand, reported little or no change in their surgical training during the pandemic. This could probably be due to their perception of what is usually the normal based on their personal experiences or their approach to learning.
The limitations of this study include the use of an online google questionnaire which made it difficult to ensure that most respondents who received the form actually filled them and the small sample size.
Conclusion
The COVID-19 pandemic has significantly affected the clinical and teaching components of undergraduate surgical

training in South-Eastern Nigeria. It has, however, led to increased adoption of digital technology which should be further explored in the face of current realities.
We recommend that there should be a flexible re-adjustment of the syllables and pattern of surgical training of medical students to accommodate unavoidable events that can disrupt the training such as the covid-19 pandemic in a bid to prevent future disruptions in training.
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