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Introduction: Impact of COVID-19 pandemic on the orthopedic residency programs was substantial worldwide. Orthopedic 
residency programs eventually survived such a hardship with implementation of certain measures. The impact of COVID-19 pandemic 
on the orthopedic trainees was variable relative to the country in which orthopedic residency program is based. This study aimed to 
assess the experience of the orthopedic residents during COVID-19 pandemic in Saudi Arabia and consequences on mental health, 
academic performance, and clinical training.
Methods: A cross-sectional study was conducted from June 2021 to August 2021. An online survey was sent to the orthopedic 
residents in Saudi Arabia. The questionnaire was arranged into four sections pertaining to demographic data, academic activity, mental 
health, and clinical activity.
Results: One-hundred forty-four orthopedic residents participated with mean age of 28.7 ± 5.67 years. Males were 108 (75%) and 
females were 36 (25%). Fifty-four (37.5%) residents worked in COVID-19 isolation unit. One-hundred twenty residents (83.3%) 
treated COVID-19 patients. Thirty residents (20.8%) had positive COVID-19 tests. Eighty-four (58.3%) residents were quarantined. 
Overall online education was difficult (41%). Half of the participants faced online difficulties in technicality, maintaining attention, and 
interaction with audience and examiners. Prospective research conduction was difficult (71.4%). More than 50% of residents 
experienced difficulties with isolation, quarantine, socialization, and anxiety of disease transmission. Physical examination was 
difficult for 50% of trainees. No shortage of PPE supply was reported. Getting hands-on surgical training was very difficult (47.8%).
Conclusion: COVID-19 pandemic had an adverse impact on Saudi orthopedic residents in terms of academic performance, mental 
wellbeing, and clinical training. After all, adequate level of orthopedic training quality was maintained. In crises, collaborative efforts 
are needed to minimize undesirable consequences on the trainees’ competency level. Residency program decision makers should 
utilize all available strategies to optimize the training environment to achieve the required competency level.
Keywords: COVID-19, education, orthopedic, orthopedic resident, quarantine

Introduction
In December 2019, the coronavirus disease 2019 (COVID-19) broke out in China.1 It was declared a global pandemic by 
the World Health Organization (WHO) in March 2020.2 The high infectivity rate forced the governments to take strict 
actions in socioeconomic measures such as confinement, suspension of business operations, and reallocation of resources. 
Virtual ways of communication appeared reasonable alternative channels offering contactless media and meeting social 
distancing requirements. Online solutions were heavily present in education and health care.
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Surgical specialties, including orthopedics, had to decrease their surgical practice and work outside their surgical 
specialties to help control overwhelming situation.3 Elective orthopedic surgery was suspended. The workload was 
decreased to minimize the virus spread and reallocate resources in healthcare personal, medical equipment, and beds.4 In 
Europe, there was a significant drop in arthroplasty and arthroscopy procedures.5,6 As a result of “stay at home” policy, 
a relative decline was noticed in trauma-related orthopedic surgeries during the pandemic.7 The impact of COVID-19 
went beyond surgeons and patients and reached orthopedic trainees who suffered from limited clinical and surgical 
exposure and cancellation of most of the scientific meetings.8 There was a huge shift in the educational process of 
residents from problem-based learning into web-based learning methods.9 Some authors highlighted a similar issue in 
other surgical specialties.10,11

Major interruption in orthopedic residency training program has occurred during the COVID-19 pandemic. The authors 
hypothesized possible negative impact on the overall trainees’ level and intended to test that issue and provide useful 
insight. There is a relative lack of information in our region about the impact of COVID-19 pandemic on the orthopedic 
residents and the changes in clinical rotations and academic activities. Our study aimed to focus on the experience of the 
orthopedic residents in Saudi Arabia during COVID-19 and the changes happened since pandemic beginning until this 
survey conduction in July 2021 in terms of mental health, academic performance, and clinical practice training.

Methods
The study proposal was approved by the institutional board review at King Saud University (reference number 21/0489/ 
IRB). A country-wide cross-sectional study was conducted using an online anonymous survey emailed to the orthopedic 
in-training residents enrolled in the Saudi Commission for Health Specialties at the time of the study.

The inclusion criteria included having current valid registration in the Saudi orthopedic in-training residency program 
during the COVID-19 pandemic period. All orthopedic residents who completed training before the pandemic were 
excluded as well as those whose training was on-hold for any reason. The study period was from July 2021 to 
August 2021. All respondents agreed to participate in the informed consent section preceding the survey. No participant 
identifiers were collected, and the identity of participants remained anonymous throughout the study. The survey was sent 
by email to 386 orthopedic in-training residents. The questionnaire used in the present study was originally developed 
and validated by Barik and coworkers.12 The original authors permitted re-use of the questionnaire in our study. The 
questionnaire is comprised of 3 main sections concerning academic activity, mental health, and clinical activity. The 
academic activity questions were categorized into 3 subsections about online, research, and examination activities. The 
mental health questions were directed to assess the cognitive, affective, and psychomotor aspects. Its focus was to 
explore the personal time experience in isolation or quarantine, coping with non-orthopedic duties, managing individual’s 
time and socializing with others. The section of clinical activities was designed to cover the ordinary work tasks in the 
settings of operating theater, inpatient, outpatient, and emergency. The given answers were based on Likert scale 
consisting of 5 levels of difficulty (1 very difficult, 2 difficult, 3 same, 4 easy, 5 very easy). The participants were 
instructed to select a single appropriate response relative to the ordinary situation prior to the pandemic. Also, the survey 
contained relevant questions related to age, workplace, experience of treating COVID-19 patients, knowledge about 
precautions, history of quarantine, getting tested for COVID-19, and being COVID-19 positive. Descriptive statistics 
were presented in the form of mean with standard deviation for normally distributed numerical variables and median with 
interquartile range for non-normally distributed variables, while numbers and percentages are used for the categorical 
variables. The statistical analysis was performed using Microsoft Excel software.

Results
Total of 144 responses were collected with response rate of 37%. The responders were 108 (75%) male subjects while 36 
(25%) were females. The participating residents were distributed over the residency levels; 30 level 1 (20.8%), 48 level 2 
(33.3%), 30 level 3 (20.8%), 18 level 4 (12.5%), and 18 level 5 (12.5%). Mean age of the study sample was 28.7 ± 5.67. 
Fifty-four (37.5%) residents had work assignments in COVID-19 isolated areas during the pandemic. One-hundred 
twenty orthopedic residents (83.3%) have treated patients with COVID-19. Thirty residents (20.8%) had positive 
COVID-19 tests. Eighty-four (58.3%) residents were quarantined due to exposure to COVID-19 patients.
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Academic Activity Section
Overall online learning was difficult for 41.7% of the residents (Table 1). About half of the participants described dealing with 
technical issues, interacting with audience, and maintaining audience attention as difficult tasks. Half of the residents noticed no 
change with study time management. More than 50% of the residents experienced no change in preparing educational slides and 
gaining more knowledge as a presenter. Interaction with examiners was difficult according to 44.4% of the residents. Most of the 
residents experienced no change in the exam environment, digital examinations, dummy-based stations, multiple-choice 
questions (MCQs), objective structured clinical examination (OSCE), and objective structured practical examination (OSPE). 
Recruitment of new patients for prospective research was difficult as judged by most of the residents. Conducting a prospective 
study and moving forward with publication were the same for about half of the participants. Assigning time for research was 
difficult for more than half of the residents (52.2%).

Mental Activity Section
Greater than 50% of the residents had difficulties with time in isolation/quarantine or managing time for themselves. It 
was difficult for 57.1% of the residents to run non-orthopedic hospital duties. Socialization with others was considered 
difficult by 54.2% of the participants.

Table 1 Proportions of the Questionnaire Responses Among Orthopedic Residents in Saudi Arabia

Item Very Difficult Difficult Same Easy Very Easy

Academic Activity Section

1. Examination

Interaction with examiners 5.6 44.4 33.3 11.1 5.6

Interaction with standardized patients (dummy) 0 27.8 55.6 11.1 5.6

Online interface-based viva voce 0 31.6 52.6 10.5 5.3

Environment of exam 0 33.3 46.7 13.3 6.7

“MCQ” pattern of the theory exam 0 12.5 62.5 18.8 6.3

Complete OSCE/OSPE pattern 0 22.2 61.1 11.1 5.6

2. Research

Recruiting new patients for research 4.5 54.5 22.7 13.6 4.5

Conducting prospective research 4.8 71.4 9.5 9.5 4.8

Conducting retrospective research with available data 0 13.6 50.0 27.3 9.1

Getting time for research 0 52.2 17.4 13.0 17.4

Getting research published 0 26.1 60.9 8.7 4.3

3. Online academic activities

Managing time to study 4.2 29.2 50.0 8.3 8.3

Preparing for an academic activity (slides) 4.2 16.7 58.3 12.5 8.3

Interaction with audience 8.3 45.8 16.7 16.7 12.5

Maintain the attention span of the audience 10.7 51.0 19 9.3 10

Any gain in knowledge for a presenter 0 25.0 54.2 16.7 4.2

Technicality of an online conference 0 50.0 33.3 8.3 8.3

Participating in a case scenario/case presentation 0 50.0 25.0 16.7 8.3

Overall learning through web platforms 0 41.7 25.0 20.8 12.5

Mental health section

Spending time during isolation/quarantine 18.2 50.0 13.6 4.5 13.6

Pursuing non-orthopedic hospital duties 14.3 57.1 14.3 4.8 9.5

Managing time for yourself 12.5 66.7 4.2 4.2 12.5

Socializing with others 29.2 54.2 8.3 0 8.3

Clinical activity section

1. Working in operating room

Pre-operative preparation of a patient posted for surgery 21.7 56.5 13.0 4.3 4.3

Arrangement of necessary implant 21.7 21.7 47.8 4.3 4.3

Scheduling a slot for surgery 26.1 52.2 13.0 4.3 4.3

Learning options in operating room 30.4 17.4 43.5 4.3 4.3

Getting hands-on surgical experience 47.8 21.7 21.7 4.3 4.3

Availability of PPE 16.7 33.3 37.5 8.3 4.2

(Continued)
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Clinical Activity Section
It was difficult for many residents to work with anxiety of acquiring COVID-19 infection with variable proportions based 
on the workplace settings: 70.8% in the emergency or outpatient departments, 58.3% in the operating theater, and 50% in 
the inpatient floor. Most of the responses indicated that availability of personal protective equipment (PPE) during the 
pandemic was the same as prior to the pandemic. In the emergency and outpatient setting, managing high volume of 
patients and performing physical examination were difficult based on about 50% of the responses. Other aspects of 
emergency and outpatient work like seeking senior opinion and provision of dressing, plaster room, radiography, 
laboratory services were unaffected according to two-thirds of the participants. In the operating room, pre-operative 
preparation and scheduling patients for surgery were difficult. Moreover, getting hands-on surgical training was very 
difficult based on 47.8% of the responses. Apart from anxiety of having COVID-19 disease, inpatient-related work 
showed no difference compared to before the pandemic.

Discussion
All countries around the world were affected by the COVID-19 pandemic. Worldwide restrictions were enforced, 
affecting the daily life of everyone. Political and economical challenges were faced by many countries. The healthcare 
system was mostly affected by the pandemic. Healthcare workers worldwide had to overcome such an obstacle. 
Orthopedic service was reduced to a minimum the capacity in outpatient clinics, inpatient wards, and elective 
surgeries.9,13,14 Orthopedic surgery residents had to abandon a major part of their orthopedic practice and help caring 
for COVID-19 patients. On the other hand, directors of orthopedic training programs were put in a situation with which 
core orthopedic training falls incredibly under par.

Academic online learning was a necessity during the pandemic due to implementation of social distancing. According to 
41.7% of the residents, overall online learning experience was difficult. Perhaps due to the rapid switch from physical mode to 
online mode of teaching which happened in an unexpected manner leaving no time to adapt. Sometimes, it was hard to initiate and 
maintain an efficient trainer-trainee connection throughout educational activities, without a solid accessible technical support 
reliably available. Technicality issues were difficult to overcome by 50% of the residents. Difficulties to interact with audience and 
maintain attention span were reported by 45.8% and 51% of the responders, respectively. In contrast, Barik et al reported an easy 

Table 1 (Continued). 

Item Very Difficult Difficult Same Easy Very Easy

Working with anxiety about COVID-19 infection 29.2 58.3 4.2 4.2 4.2

2. Emergency room/outpatient department

Managing patient volume 17.4 47.8 13.0 17.4 4.3

Clinical examination of patients 12.5 50.0 25.0 8.3 4.2

Dressing and plaster room services 4.3 21.7 60.9 8.7 4.3

Sending laboratory and radiological investigations 0 26.1 60.9 8.7 4.3

Obtaining expert opinion (from a consultant) 0 16.7 66.7 12.5 4.2

Availability of PPE 8.3 29.2 45.8 12.5 4.2

Working with anxiety about COVID-19 infection 12.5 70.8 0 12.5 4.2

3. Inpatient ward

Follow up of patient admitted 8.3 16.7 62.5 8.3 4.2

Sending laboratory and radiological investigations 8.7 17.4 60.9 8.7 4.3

Availability of adequate medicine/equipment 8.3 16.7 66.7 4.2 4.2

Obtaining references from other departments 8.3 20.8 62.5 4.2 4.2

Availability of PPE 16.7 25.0 50.0 4.2 4.2

Co-operation from co-residents and staff 12.5 8.3 70.8 4.2 4.2

Working with anxiety about COVID-19 infection 25.0 50.0 16.7 4.2 4.2

Notes: Adapted from Barik S, Paul S, Kandwal P. Insight into the changing patterns in clinical and academic activities of the orthopedic residents during COVID- 
19 pandemic: a cross-sectional survey. Knee Surg Sports Traumatol Arthrosc. 2020 Oct;28(10):3087–3093. doi: 10.1007/s00167-020-06274-0. Epub 2020 
Sep 14. PMID: 32926255; PMCID: PMC7487263.12 

Abbreviations: COVID-19, novel coronavirus 2019; MCQ, multiple-choice questions; OSCE, objective structured clinical examination; OSPE, objective 
structured practical examination; PPE, personal protective equipment.
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overall online learning experience among Indian orthopedic residents.12 Geographical variation and using different online 
platforms may be behind that. However, our findings were comparable to Barik et al study regarding difficulty to maintain 
audience attention span during online educational activities.12 Unlike Barik et al findings, our residents felt no change dealing with 
dummy standardized patients and completing online MCQs and OSCE/OSPE.12 The orthopedic-on-training residents in Saudi 
Arabia are familiar with different forms of electronic examinations. Electronic exams were introduced earlier in most of the Saudi 
colleges before the pandemic. Besides, applicants for colleges are required to pass certain electronic national exams prior to 
joining. However, interaction with examiners online was difficult for most of our residents as well as their peers in India.12

Multiple factors could have been affected the research activity during COVID-19 pandemic. Time restrictions, physical and 
mental health integrity of researchers, availability of patients and other research tools could be considered examples of these 
factors. Most of our study respondents had difficulty to have time for research in contrast to the Indian group that had easier time 
for research.12 It was harder for the participants to conduct prospective research projects compared to retrospective studies. 
Recruitment of new subjects for prospective studies could be problematic during crises whereas conducting a retrospective study 
using pre-existing data seems to be much easier task. However, the publication rate was neither increased nor decreased in both 
Indian and Saudi groups.12 Mavrogenis et al indicated that journal editors were faced with huge number of manuscript 
submissions during the pandemic and there was a relative scarcity of peer reviewers.4

Literature showed negative impact of COVID-19 pandemic on overall mental health of trainees.15–18 Our findings 
indicated a decline in mental health of orthopedic residents. Many orthopedic trainees spent difficult times isolated, 
quarantined, or pulled out of orthopedic field as frontliners managing non-orthopedic medical conditions. Human 
socialization needs were hard to be met with strict social distancing obligations. Mental wellbeing of healthcare providers 
including orthopedic residents was endangered during the pandemic. As a result, establishment of dedicated mental 
health support has been advocated to ensure mental health welfare of healthcare providers.8,19,20

In the clinical field, fear of COVID-19 transmission was a common prominent feeling among residents working in 
various hospital areas such as emergency departments, outpatient clinics, surgery theaters, or hospital wards.21 The 
residents who worked in emergency settings experienced higher level of anxiety about getting COVID-19 infection than 
other workplaces. The reason could be that many patients with undetermined COVID-19 status used to seek medical care 
in emergency units. Clinical examination in the outpatient setting was unpleasant for the Saudi orthopedic trainees. Social 
distancing is almost impossible whilst performing optimal physical examination which exposes the clinicians to higher 
risk of COVID-19 infection. Unlike many parts of the world, orthopedic residents in Saudi Arabia did not feel shortage 
of PPE supply. The Saudi Ministry of Health anticipated a forthcoming deficiency in the PPE supply at early stage and 
made prompt actions to secure the country needs of PPE. Performing surgeries was difficult along the way. Orthopedic 
residents in Saudi programs faced difficulties in fulfilling pre-operative preparatory steps, securing surgical time for 
patients in the operating room, and getting adequate hands-on intra-operative practice. Globally, orthopedic trainees 
suffered from limited surgical exposure during COVID-19 pandemic.12,13 Certain measures were taken by the program 
directors to address such an issue and ensure adequate practice. Telemedicine can offer an effective way to provide non- 
urgent orthopedic care.22 Virtual surgical simulation could be helpful for surgical skills learning and retaining.23–25

The present study is limited by its geographical locality. Orthopedic trainees in other countries could have dissimilar 
experiences. However, multiple studies from different parts of the world can collectively help identify, understand, and 
overcome the obstacles facing orthopedic residents during crisis like COVID-19 pandemic.

Conclusion
In conclusion, COVID-19 pandemic has left an unfavorable impact on the orthopedic residents in Saudi Arabia. The con-
sequences extended to a variable degree in multiple dimensions of orthopedic residency training including academic, mental and 
clinical domains. Collaboration between healthcare sectors is mandatory during crises. However, orthopedic residency training 
quality should be maintained. Extra efforts are needed to minimize any negative impact on the trainees’ competency level. 
Orthopedic residency program decision makers should utilize all available strategies to optimize the training environment for 
residents to achieve the required orthopedic core competencies.

Advances in Medical Education and Practice 2023:14                                                                         https://doi.org/10.2147/AMEP.S402576                                                                                                                                                                                                                       

DovePress                                                                                                                         
301

Dovepress                                                                                                                                                          Alrabai et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Disclosure
The authors report no conflicts of interest in this work.

References
1. Zhu N, Zhang D, Wang W, et al. China novel coronavirus investigating and research team. a novel coronavirus from patients with pneumonia in 

China, 2019. N Engl J Med. 2020;382(8):727–733. PMID: 31978945; PMCID: PMC7092803. doi:10.1056/NEJMoa2001017
2. World Health Organization. Coronavirus disease (COVID-19) pandemic. Available from: https://www.who.int/emergencies/diseases/novel- 

coronavirus-2019. Accessed December 23, 2022.
3. Seah KM. Redeployment in COVID-19: old dogs and new tricks. Emerg Med J. 2020;37(7):456. PMID: 32447307; PMCID: PMC7413574. 

doi:10.1136/emermed-2020-210052
4. Mavrogenis AF, Quaile A, Scarlat MM. The virus crisis affects Orthopaedic surgery and scientific activities worldwide. Int Orthop. 2020;44 

(5):813–817. PMID: 32279098; PMCID: PMC7150532. doi:10.1007/s00264-020-04557-2
5. Liebensteiner MC, Khosravi I, Hirschmann MT, Heuberer PR; Board of the AGA-Society of Arthroscopy and Joint-Surgery. Massive cutback in 

orthopaedic healthcare services due to the COVID-19 pandemic. Knee Surg Sports Traumatol Arthrosc. 2020;28(6):1705–1711. PMID: 32356047; 
PMCID: PMC7192059. doi:10.1007/s00167-020-06032-2

6. Thaler M, Khosravi I, Hirschmann MT, et al. Disruption of joint arthroplasty services in Europe during the COVID-19 pandemic: an online survey 
within the European Hip Society (EHS) and the European Knee Associates (EKA). Knee Surg Sports Traumatol Arthrosc. 2020;28(6):1712–1719. 
PMID: 32361927; PMCID: PMC7195619. doi:10.1007/s00167-020-06033-1

7. Hernigou J, Morel X, Callewier A, Bath O, Hernigou P. Staying home during “COVID-19” decreased fractures, but trauma did not quarantine in 
one hundred and twelve adults and twenty eight children and the “tsunami of recommendations” could not lockdown twelve elective operations. 
Int Orthop. 2020;44(8):1473–1480. PMID: 32451655; PMCID: PMC7247744. doi:10.1007/s00264-020-04619-5

8. An TW, Henry JK, Igboechi O, et al. How are orthopaedic surgery residencies responding to the COVID-19 pandemic? An assessment of resident 
experiences in cities of major virus outbreak. J Am Acad Orthop Surg. 2020;28(15):e679–e685. PMID: 32732660; PMCID: PMC7288782. 
doi:10.5435/JAAOS-D-20-00397

9. Kogan M, Klein SE, Hannon CP, Nolte MT. Orthopaedic Education During the COVID-19 Pandemic. J Am Acad Orthop Surg. 2020;28(11):e456– 
e464. PMID: 32282439; PMCID: PMC7195844. doi:10.5435/JAAOS-D-20-00292

10. Pang KH, Carrion DM, Rivas JG, et al. European society of residents in urology. The impact of COVID-19 on European health care and urology 
trainees. Eur Urol. 2020;78(1):6–8. PMID: 32376133; PMCID: PMC7183959. doi:10.1016/j.eururo.2020.04.042

11. Zingaretti N, Contessi Negrini F, Tel A, Tresoldi MM, Bresadola V, Parodi PC. The impact of COVID-19 on plastic surgery residency training. 
Aesthetic Plast Surg. 2020;44(4):1381–1385. PMID: 32458042; PMCID: PMC7250260. doi:10.1007/s00266-020-01789-w

12. Barik S, Paul S, Kandwal P. Insight into the changing patterns in clinical and academic activities of the orthopedic residents during COVID-19 
pandemic: a cross-sectional survey. Knee Surg Sports Traumatol Arthrosc. 2020;28(10):3087–3093. PMID: 32926255; PMCID: PMC7487263. 
doi:10.1007/s00167-020-06274-0

13. Abunayan A, Aljadaan B, Almudayfir M, Alshareef S, Alamer A. The effect of COVID-19 on orthopedic elective/emergency procedures in 
a tertiary hospital Riyadh Saudi Arabia. A cross-sectional study. Ann Med Surg. 2022;81:104331. PMID: 35971439; PMCID: PMC9367174. 
doi:10.1016/j.amsu.2022.104331

14. Higginbotham DO, Zalikha AK, Stoker SK, Little BE. The impact of COVID-19 on the orthopaedic surgery residency experience. Spartan Med 
Res J. 2021;6(2):25963. PMID: 34532623; PMCID: PMC8405282. doi:10.51894/001c.25963

15. Mencia MM, Goalan R. COVID-19 and its effects upon orthopaedic surgery: the Trinidad and Tobago experience. World J Orthop. 2021;12 
(3):94–101. PMID: 33816137; PMCID: PMC7995340. doi:10.5312/wjo.v12.i3.94

16. Moldovan F, Gligor A, Moldovan L, Bataga T. The impact of the COVID-19 pandemic on the orthopedic residents: a pan-Romanian survey. 
Int J Environ Res Public Health. 2022;19(15):9176. PMID: 35954536; PMCID: PMC9368229. doi:10.3390/ijerph19159176

17. Kumar GP, Yadav AK, Harsoor A, Mane HK, Palange ND. Impact of COVID-19 on orthopaedic residents-an Indian perspective. OTA Int. 2021;4 
(2):e096. PMID: 34746651; PMCID: PMC8568353. doi:10.1097/OI9.0000000000000096

18. Farr S, Berry JA, Berry DK, et al. The impact of the COVID-19 pandemic on resident physicians well-being in the surgical and primary care 
specialties in the United States and Canada. Cureus. 2021;13(11):e19677. PMID: 34976465; PMCID: PMC8681886. doi:10.7759/cureus.19677

19. Walton M, Murray E, Christian MD. Mental health care for medical staff and affiliated healthcare workers during the COVID-19 pandemic. Eur 
Heart J Acute Cardiovasc Care. 2020; (3):241–247. PMID: 32342698; PMCID: PMC7189614. doi:10.1177/2048872620922795

20. Maunder R, Hunter J, Vincent L, et al. The immediate psychological and occupational impact of the 2003 SARS outbreak in a teaching hospital. 
CMAJ. 2003;168(10):1245–1251. PMID: 12743065; PMCID: PMC154178.

21. Mansouri A, Sebbani M, Adarmouch L, Mansoury O, Amine M. Perceptions and stress factors among physicians in pre-graduate and post-graduate 
training in Morocco: COVID-19 pandemic context. J Community Hosp Intern Med Perspect. 2021;11(6):753–759. PMID: 34804385; PMCID: 
PMC8604472. doi:10.1080/20009666.2021.1965288

22. Zhang D, Blazar P, Benavent K, Earp BE. The efficacy of orthopedic telemedicine encounters during the COVID-19 crisis. Orthopedics. 2021;44 
(2):e211–e214. PMID: 34038693. doi:10.3928/01477447-20210216-01

23. Lohre R, Warner JJP, Morrey BR, et al. Mitigating surgical skill decay in orthopaedics using virtual simulation learning. J Am Acad Orthop Surg 
Glob Res Rev. 2021;5(10). PMID: 34637404. doi:10.5435/JAAOSGlobal-D-21-00193

24. Mandal P, Ambade R. Surgery training and simulation using virtual and augmented reality for knee arthroplasty. Cureus. 2022;14(9):e28823. 
PMID: 36225417; PMCID: PMC9535617. doi:10.7759/cureus.28823

25. Babu V, Arumugam MK, Debnath DJ. Simulated patient environment: a training tool for healthcare professionals in COVID-19 era. Adv Med Educ 
Pract. 2021;12:579–585. PMID: 34104036; PMCID: PMC8179730. doi:10.2147/AMEP.S297536

https://doi.org/10.2147/AMEP.S402576                                                                                                                                                                                                                                

DovePress                                                                                                                               

Advances in Medical Education and Practice 2023:14 302

Alrabai et al                                                                                                                                                          Dovepress

Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1056/NEJMoa2001017
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://doi.org/10.1136/emermed-2020-210052
https://doi.org/10.1007/s00264-020-04557-2
https://doi.org/10.1007/s00167-020-06032-2
https://doi.org/10.1007/s00167-020-06033-1
https://doi.org/10.1007/s00264-020-04619-5
https://doi.org/10.5435/JAAOS-D-20-00397
https://doi.org/10.5435/JAAOS-D-20-00292
https://doi.org/10.1016/j.eururo.2020.04.042
https://doi.org/10.1007/s00266-020-01789-w
https://doi.org/10.1007/s00167-020-06274-0
https://doi.org/10.1016/j.amsu.2022.104331
https://doi.org/10.51894/001c.25963
https://doi.org/10.5312/wjo.v12.i3.94
https://doi.org/10.3390/ijerph19159176
https://doi.org/10.1097/OI9.0000000000000096
https://doi.org/10.7759/cureus.19677
https://doi.org/10.1177/2048872620922795
https://doi.org/10.1080/20009666.2021.1965288
https://doi.org/10.3928/01477447-20210216-01
https://doi.org/10.5435/JAAOSGlobal-D-21-00193
https://doi.org/10.7759/cureus.28823
https://doi.org/10.2147/AMEP.S297536
https://www.dovepress.com
https://www.dovepress.com


Advances in Medical Education and Practice                                                                                    Dovepress 

Publish your work in this journal 
Advances in Medical Education and Practice is an international, peer-reviewed, open access journal that aims to present and publish research 
on Medical Education covering medical, dental, nursing and allied health care professional education. The journal covers undergraduate 
education, postgraduate training and continuing medical education including emerging trends and innovative models linking education, 
research, and health care services. The manuscript management system is completely online and includes a very quick and fair peer-review 
system. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.  

Submit your manuscript here: http://www.dovepress.com/advances-in-medical-education-and-practice-journal

Advances in Medical Education and Practice 2023:14                                                                     DovePress                                                                                                                         303

Dovepress                                                                                                                                                          Alrabai et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Methods
	Results
	Academic Activity Section
	Mental Activity Section
	Clinical Activity Section

	Discussion
	Conclusion
	Disclosure

