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Abstract
Background  After the Coronavirus pandemic, many educational routines were stopped for the safety of medical 
staff. To achieve educational goals, we have implemented new policies in our hospitals. In this study, we aimed to 
evaluate the effect of such strategies.

Method  This survey-based study uses questionnaires to assess newly implemented educational strategies. We 
surveyed 107 medical staff of the orthopedic department of Tehran University of Medical Sciences, including faculty 
members, residents, and students. The survey contained three series of questionnaires for these groups.

Results  The maximum satisfaction for all three groups was observed in the platform and facilities for using e-classes, 
and the cost- and time-saving capabilities (Respectively, faculty members (FM): 81.8%, residents (R): 95.2%, students/
interns (S/I): 87.0%; FM: 90.9%, R: 88.1%, S/I: 81.5%). The new policies have been shown to reduce the stress level 
of most trainees, increase the quality of knowledge-based education, increase the opportunity for reexamining 
educational content, expand discussion and research opportunities, and improve work conditions. There was a broad 
acceptance of the virtual journal clubs and morning reports. However, there were discrepancies between residents 
and faculty members on issues such as the evaluation of trainees, the new educational curriculum, and flexible shift 
schedules. Our strategies failed to improve skill-based education and patient treatment status. Most participants 
indicated that e-learning should be used with face-to-face training post-pandemic (FM: 81.8%, R: 83.3%, S/I: 75.9%).

Conclusion  Our efforts to optimize the educational system during this crisis have generally improved trainees’ work 
conditions and educational experience. Most participants believed that e-learning and virtual methods should be 
used alongside traditional training as a complementary component after the pandemic.
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Background
The coronavirus disease 2019 (COVID-19) has imposed 
a massive burden worldwide despite appearing quickly. 
As the leading clinical education providers, hospitals 
became centers focusing on COVID-19, forcing medi-
cal education to shut down in-person classes and change 
many educational routines [1–5].

At Tehran University of Medical Sciences, three gen-
eral hospitals (Shariati Hospital, Imam Khomeini Hospi-
tal, and Sina Hospital) were the leading referral centers 
for trauma patients. However, they admitted many 
COVID-19 patients during the crisis. As a result, many 
educational routines traditionally held at these hospitals 
and university hospitals for many years were stopped for 
the safety of medical staff. As a result of the COVID-19 
pandemic, referral and educational hospitals were among 
the leading centers to deal with these conditions at the 
beginning of the outbreak. Some of these programs in the 
orthopedic department are daily bedside rounds, one-
hour morning reports five days a week, focused group 
discussions, and the 40-year tradition of weekly grand 
rounds, research proposals, and defense of residents’ or 
fellow theses [6].

The Internet infrastructure has brought valuable ben-
efits to the modern educational system. Tele-education is 
now available worldwide owing to the high-speed inter-
net and smart devices. Many innovative and user-friendly 
applications are available for electronic devices that have 
made it possible to work or educate from home or any-
where in the world. In addition, they have created the 
opportunity for a group or personal learning in offline 
and online environments [7–12].

To achieve educational goals during the crisis, it was 
essential to have new plans and approaches based on 

existing potentials. Considering that the knowledge of 
orthopedics has many practical procedures, virtual edu-
cation in this field requires detailed investigations. Here, 
we describe new policies implemented in the orthopedic 
department of Tehran University of Medical Sciences 
during the COVID-19 crisis. In addition, we assessed 
trainers’ and trainees’ opinions about the effects of new 
strategies on their knowledge and skills, especially the 
use of e-learning and virtual solutions.

Methods
Implemented strategies
Since the outbreak of COVID-19 in February 2020 in 
Tehran, various e-learning methods have been estab-
lished to reduce the presence of residents and students in 
hospitals, primarily until June 2021. The following strate-
gies were implemented [Table 1]:

Limiting person-to-person contact
 	– Medical students and interns were exempted from 

their presence in the hospital, including orthopedic 
and emergency wards, physical classes, and operating 
rooms. To prevent the learning gap, the full potential 
of e-learning was utilized. Interns who volunteered 
to serve on the emergency and orthopedic wards 
were registered as backups in critical situations.

	– To decrease unnecessary exposure, the trend was 
to assign each patient to one physician (including 
faculty member, fellow, and resident) based on the 
physician’s experience in a specific field. The on-call 
faculty members were mainly responsible for clinical 
decisions and patient monitoring.

Table 1  Summary of the implemented strategies during the COVID-19 crisis
Domain Strategy
Limiting person-to-person 
contact

Exemption of medical students and interns from presence in the hospital

Attribution of each patient to one physician (faculty member, fellow, and resident)

Suspension of the hierarchical system among residents

Flexibility of night-shift schedule

Reduction of the hand-written documentation

Preparation of educational videos about updated personal protection principles and detailed instructions on the 
equipment

Educational policies Coordination of daily shifts via messaging applications and chat group

Educating medical students and interns in a separate chat group

Running daily morning reports via a chat group

Holding a one-hour video conference with an interactive approach via Skype

Preparation of education packages for medical students and interns followed by a virtual class with group discussion

Reviewing book chapters during one-hour online sessions three times per week

Holding online journal club sessions one hour per week

Trainees’ assessment & 
graduation

Assessing trainees at all levels with online exams

Virtual dissertation defense for interns and residents

Research Online video-conferencing of the education and research council for brainstorming and decision making
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	– The hierarchical system among medical residents 
was suspended, and all grades could contact the 
responsible faculty member directly.

	– The night-shift schedule was flexible so that after any 
possible exposure, home isolation of personnel for 14 
days was feasible.

	– On the orthopedic and emergency wards, hand-
written documentation was reduced as much 
as possible. In addition, all records and orders 
were stored in digital formats such as voice and 
photographs to reduce contact with folders and 
papers.

	– Updated personal protection principles and detailed 
instructions on the equipment were provided in 
educational videos.

Educational policies
 	– Daily communication among physicians of each 

shift was done through messaging applications (e.g., 
WhatsApp, Skype, Sky Room) via group chats, while 
other members could watch the conversations. 
Therefore, residents could learn and discuss issues 
like diagnosis, decision-making, surgical techniques, 
intraoperative pictures, possible complications, and 
outcomes.

	– Fellows and residents were responsible for educating 
and examining the medical interns and students 
in separate groups and reporting the progress to a 
determined attending surgeon.

	– Daily morning reports were conducted, and the 
material of morning reports was discussed by text 
and voice messages, as well as required videos and 
pictures uploaded to a chat group before the session.

	– At a determined time in the morning, a one-hour 
video conference was held via Skype five days a week. 
Other team members had the opportunity to observe 
and discuss all management plans.

	– The education curriculum topics for medical 
students and interns were presented in educational 
packages. Each package contained a PowerPoint 
presentation file, a voice or video of the lecturer, and 
a self-assessment quiz. In addition, an interactive 
virtual class with a group discussion was held after 
the presentation.

	– A one-hour online book review session was held 
under the supervision of an attending surgeon every 
other day, moderated by a fellow or resident.

	– Journal clubs continued with the old routine of one 
hour per week via online methods.

New educational interventions are also described using 
the GREET statement in Table 2 [13, 14].

Trainees’ assessment and graduation
A previously designed online platform was used to con-
duct all planned exams. In addition, it was modified to be 
accessible via an external internet connection, making it 
possible to take exams from home.

	– The dissertation defense is a mandatory prerequisite 
for introducing residents to the final licensing exam 
and board certification. As the endpoint of the 
COVID-19 pandemic is not predictable, we decided 
to attend defense sessions virtually. Interestingly, 
compared to in-person sessions, the pressure was 
much lower during an online defense, and we could 
assess many details more precisely.

Research
	– The education and research council of the 

orthopedic department was able to continue its 
work through videoconferencing. During these 
sessions, the members were eager to share their ideas 
about the various aspects of crisis management. 
Sometimes, a difficult situation might speed up 
innovation and force an old system to give up 
inherited habits.

Study design and participants
This survey-based study was conducted at the Teh-
ran University of Medical Science, Tehran, Iran, from 
May 10, 2021, to July 31, 2021. This survey was done 6 
weeks after implementing new educational interventions 
according to the conditions of the COVID-19 pandemic. 
During this two-month study, one hundred and seven 
medical staff of the orthopedic department of Tehran 
University of Medical Sciences who were present in our 
educational hospitals during the study and changes in 
educational strategies were conveniently invited to par-
ticipate. Due to the lack of data on this issue at the begin-
ning of the COVID-19 crisis and the small number of 
participants, we surveyed author-made questionnaires. 
The staff was divided into three groups: (a) faculty mem-
bers (n = 11), (b) residents (n = 42), (c) interns/students 
(n = 54; 11 interns, 43 students). The survey contained 
questionnaires for these three groups with 22, 22, and 15 
questions, respectively [Appendix 1].

Study population
The study population was the medical staff of the ortho-
pedic department of Tehran University of Medical Sci-
ences in all three referral and educational hospitals 
(Imam Khomeini Hospital Complex (IKHC), Sina Hospi-
tal, and Shariati Hospital). The eligibility criteria for par-
ticipants were:

1.	 Faculty members of the Department of Orthopedics 
of Tehran University of Medical Sciences at all 
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levels (assistant professor, associate professor, and 
professor).

2.	 Orthopedic residents of Tehran University of 
Medical Sciences at all stages from the first year to 
the fourth year.

3.	 6th and 7th-year medical students in the orthopedics 
department (as orthopedic interns).

4.	 4th and 5th-year medical students in the orthopedics 
department (as orthopedic students).

All eligible people; one hundred and fifty-one medical 
staff of the orthopedic department of Tehran University 
of Medical Sciences who were present in our educational 
hospitals during the study and changes in educational 
strategies were conveniently invited to participate in 

this survey to fill out the questionnaire. 11 out of 27 fac-
ulty members (40.74% response rate) and 42 out of 56 
orthopedic residents (75% response rate) and 54 out of 
68 medical students (79.41% response rate) participated 
in this survey. A total of one hundred and seven medical 
staff participated in this survey.

Study questionnaire
The questionnaire was developed through a Delphi tech-
nique, which seeks experts’ opinions to assess the extent 
of agreement and resolve disagreement on challenging 
issues.

The Delphi technique process comprised three rounds. 
First, participants were asked to rank 24 statements 

Table 2  Summary of Educational Interventions based on GREET Statement
Brief 
Name

Intervention We conducted a survey-based study to evaluate new educational strategies based on virtual learning that we applied 
during the COVID-19 pandemic.

Why Learning 
Objectives

The purpose of using these educational strategies based on virtual education during the COVID-19 pandemic was to 
continue education and research with high efficiency, despite maintaining the health and safety of medical staff.

Theory Virtual education strategies were implemented by faculty members in the orthopedics department of our university in 
May 2021, almost two months after the COVID-19 pandemic. These strategies were implemented to reduce person-to-
person contacts and continue education and research processes. Moreover, feedback on these methods was collected 
from the medical staff. Therefore, this survey aimed to ensure that educational audiences find these methods helpful.

What Materials Virtual training content was provided in the form of voice, picture, and texts in messaging applications such as What-
sApp or educational packages, including a PowerPoint file and a voice or video presentation and self-assessment quiz 
on the site, classes or group discussions, morning report sessions or journal club sessions in Video communication 
applications such as Skype or Sky room.

Educational 
Strategies

Implemented educational strategies were explained in the form of 4 parts limiting person-to-person contact, educa-
tional policies, Trainees’ assessment and graduation, and research in [Table 1].

Incentives Participants were not paid, and there were otherwise no financial incentives.

Who Instructors The educational strategies were designed and implemented with the opinion and consultation of orthopedic faculty 
members at all levels (assistant professor, associate professor, and professor). The audience of these educational strate-
gies was the residents and students of the orthopedics department.

How Delivery Virtual training materials were provided through online platforms, messaging and video communication applications, 
and offline content.
Meetings and classes were held via video conference. The exams were held through an external internet connection.

Where Environment The faculty members prepared the educational content mainly at home or in their office in the hospital, and the medi-
cal students listened to the virtual education content at home. The residents also listened to these contents at home 
or in the orthopedic department with the changes applied in their work shifts. In addition, medical staff participated 
in online meetings, mostly at home or sometimes in their office at the hospital.

When, 
How 
much

Schedule and 
Time

Virtual education strategies were implemented in May 2021, almost two months after the COVID-19 pandemic.
The education curriculum topics for medical students were presented in educational packages; each package was 
presented over a 2-hour offline file. In addition, an interactive virtual class with a group discussion was held after the 
presentation in one hour.
Daily morning reports were conducted as a one-hour video conference five days a week.
A one-hour online book review session was held under the supervision of an attending surgeon every other day, 
moderated by a fellow or resident.
Journal clubs were conducted one hour per week via online methods.

Planned 
Changes

Specific 
Adaptation

Since the outbreak of COVID-19 in February 2020 in Tehran, various e-learning methods have been established to re-
duce the presence of residents and students in hospitals; in order to adapt the educational conditions to this situation, 
it was necessary to provide internet infrastructure and virtual means of communication in order to be able to present 
the prepared educational materials to the learners and encourage them to use virtual education and schedule.

Un-
planned 
Changes

Modification There were no unplanned changes.

How Well Attendance All the students had to confirm the study of educational packages on the site and in their accounts. The orthopedics 
department’s educational expertise also recorded learners’ attendance in virtual classes and meetings. Moreover, 
exams and quizzes were also held online to evaluate the trainees.
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independently, using a 9-point Likert scale in round 1. 
The free-text response was also available within each of 
the seven survey domains to provide the opportunity to 
elaborate or explain responses.

In round 2, each participant received an individualized 
survey that comprised 27 statements. Round 2 survey 
included 24 statements from round 1, which were pre-
sented alongside participants’ responses and the group’s 
collective response from round 1. Participants were 
asked to reconsider their responses in light of the group’s 
responses. The second-round survey also included three 
new statements derived from the free-text responses 
from round 1.

In Round 3, each participant received an individualized 
survey comprising 27 statements from Round 2, which 
were presented alongside the participants’ responses and 
the group’s response from Round 2. Participants were 
asked to reconsider their responses in light of the group’s 
responses a final time. There were no new statements in 
round 3.

The consensus was achieved on all except two state-
ments with a response split, meaning consensus would 
be unlikely after the third survey round. All surveys were 
administered using Google Forms, and survey links were 
emailed.

Survey development
Statements for the survey were developed from intelli-
gence from the “School of Medicine - Tehran University 
of Medical Science Network” (which includes students, 
residents, and faculty members in medical sciences), 
a review of the literature, and the study team’s exper-
tise. Statement development capitalized on an existing 
survey as part of “School of Medicine - Tehran Univer-
sity of Medical Science Network” activities. Members’ 
responses: ‘What are your concerns about the new educa-
tional conditions after the COVID-19 Pandemic?‘ More-
over, ‘What are the main challenges related to the new 
educational conditions after the COVID-19 Pandemic?‘ 
Five authors (M.N, Z.V, H.N, S.R, and L.O.) analyzed the 
responses independently to propose statements. These 
statements were refined in light of the knowledge of the 
research team and literature review findings.

A total of 27 statements were included across seven 
domains: [1] facilities and platforms for participating in 
e-courses, [2] quality of education in orthopedic knowl-
edge and skills, [3] possibility of discussions, interactions, 
evaluations, and feedback, [4] educational and research 
activities outside the program, [5] the effect of shift 
schedules and training curriculum changes, [6] time and 
cost consumption, and [7] stress level. The survey state-
ments were constructed to highlight the key challenges 
relating to each domain for each group and to achieve 
effective approaches to address them.

Expert panel recruitment
A non-probability purposive sample of twelve experts 
from attending orthopedic professors and educational 
experts of the Tehran University of Medical Sciences 
were invited via email. Participants must respond across 
all three rounds to complete the Delphi process. A drop-
out rate of 20% was expected over the three rounds, in 
accordance with previous Delphi studies [15, 16].

Data collection
Final questionnaires were presented to all 107 par-
ticipants via email, and the data was collected in Excel 
format.

Ethics
Ethical approval  for this study was granted by the Insti-
tutional Research Ethics Committee School of Medicine- 
Tehran University of Medical Sciences, and informed 
consent was obtained from all the students who partici-
pated in the study at the beginning of the process as part 
of the online survey.

Data analysis
The consensus was achieved when > 70% of participants 
agreed/strongly agreed or disagreed/strongly disagreed 
with a statement in round 3. This level of agreement has 
been considered appropriate in previous Delphi stud-
ies [16, 17]. Descriptive statistics were used to describe 
group responses to each statement in all three groups. 
The data were analyzed using SPSS version 26.0 for Win-
dows (SPSS, Inc., Chicago, IL).

Outcomes
This research aims to understand the impact of vir-
tual orthopedic training on medical staff and how this 
form of training can be effectively implemented after 
the pandemic. The findings of this research could help 
inform how best to provide medical staff with the nec-
essary training in a time- and cost-effective manner. This 
research will also help to identify potential challenges 
and obstacles related to virtual orthopedic training that 
may need to be addressed in order to ensure successful 
implementation. It will also provide insights into how vir-
tual orthopedic training can be improved in the future.

The primary outcome was to evaluate the impact of the 
COVID-19 pandemic on educational schedules, educa-
tional quality, and the level of satisfaction of medical staff 
with their educational situation. As a secondary outcome, 
virtual orthopedic training was examined for its effect on 
time and cost consumption and stress levels among med-
ical staff.
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Results
To design questionnaires using the opinions of faculty 
members and experts and to use the Delphi method for 
this purpose, of the 12 experts invited to participate in 
this Delphi study, 9 participants completed Round 1 (75% 
response rate), 8 of 9 completed Round 2 (88.8% response 
rate) and 7 of 8 completed Round 3 (87.5% response rate).

The final questionnaires [Appendix 1] included eight 
joint statements between all three participating groups, 
nine joint statements between residents (R) and faculty 
members (F.M.), four joint statements between students/
interns (S/I) and faculty members, and three joint state-
ments between students/interns and residents. In addi-
tion, there was one unique statement for faculty members 
and two unique statements for residents in the final ques-
tionnaires. The final questionnaires and the answers’ 
results are diagrams in Appendix 2.

Three statements on “satisfaction with e-learning 
infrastructure,“ “cost-time savings,“ and “use of e-learn-
ing along with face-to-face training in the post-pan-
demic period” among the joint statements among all 

participants had the highest agreement in all three 
groups (respectively: FM: 81.8%, R: 95.2%, S/I: 87.0%; 
FM: 90.9%, R: 88.1%, S/I: 81.5%; FM: 81.8%, R: 83.3%, S/I: 
75.9%) [Fig. 1].

There was agreement among participants that e-learn-
ing could increase discussion opportunities (FM: 72.7%, 
R: 66.7%, S/I: 55.5%). However, approximately half of the 
faculty members and students stated that this method 
had not improved the trainees’ evaluation, while resi-
dents favored it (FM: 45.5%, R: 73.8%, S/I: 50.0%). Also, 
the quality of training and participation in morning 
reports has slightly increased while a relatively small 
number of students and interns have expressed satisfac-
tion with this issue. (FM: 63.6%, R: 66.7%, S/I: 33.3%). 
Finally, research activities have been improved with new 
strategies, as stated by faculty members and residents. 
However, only 35.2% of interns and students agreed that 
this had increased research participation (FM: 72.7%, R: 
78.6%, S/I: 35.2%) [Fig. 1].

The idea of using e-learning courses along with in-
person courses after the pandemic was highly favorable 

Fig. 1  Common statements between all 3 participating groups, (a) faculty members (n = 11), (b) residents (n = 42), (c) students/interns (n = 54)
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among all groups. On the contrary, exclusive use of 
e-learning courses without in-person courses was unac-
ceptable (FM: 9.1%, R: 50%, S/I: 22.2%) [Fig. 1].

Regarding the impact of e-learning on the quality of 
knowledge-based education, there was relative agree-
ment among students, interns, and residents to use this 
method (S: 55.8%, I: 54.5%, R: 80.9%). Furthermore, fac-
ulty members’ views on increasing the quality of knowl-
edge-based education among students and residents 
were similar to those of the participants (63.6% and 
63.6%). However, faculty members disagreed with the 
positive impact of e-learning on knowledge-based edu-
cation for interns (27.3%). In addition, there was general 
dissatisfaction among trainers and trainees regarding the 
quality of skill-based education with this method. Sur-
prisingly, however, the interns believed in the positive 
effect of using this educational method on the quality of 
skill-based education (54.5%) [Fig. 2A and B].

The results of the joint statements between faculty 
members and residents show more remarkable rela-
tive agreement among residents than among faculty 
members. Most participants believed that the quality 
of journal clubs has increased (FM: 54.5%, R: 76.2%). A 

majority of residents stated that two items of work condi-
tions, including “quality of training in virtual shifts” and 
“quality of education by a flexible curriculum,“ have been 
improved with new strategies (respectively 54.8% and 
71.4%). There was no agreement between faculty mem-
bers and residents regarding improving the educational 
curriculum with this method (FM: 36.4%, b: 66.7%). 
The highest rate of satisfaction among residents was 
related to educational management (73.8%) and educa-
tional situation (73.8%), while the faculty members were 
delighted with research management (72.7%). The low-
est satisfaction rate was detected in the patient’s treat-
ment (FM: 27.3%, R: 42.9%) [Fig.  2A]. About 61.9% of 
residents believed that communication with the faculty 
members under these circumstances had increased. They 
also believed that reducing attendance at the ward led to 
increased learning of orthopedic contents (66.7%).

Some common questions were also asked of residents 
and students/interns. More than 70% of trainees believed 
that e-learning had increased the opportunity for reex-
amining educational content (R: 73.8%, S/I: 77.8%). They 
have also stated that the new policies have reduced the 
stress level of most trainees (R: 88.1%, S/I: 81.5%). About 

Fig. 2  A. Common statements between residents (R) and faculty members (FM), B. Common statements between students/interns (S/I) and faculty 
members, C. Common statements between students/interns and residents. (a) faculty members (n = 11), (b) residents (n = 42), (c) students/interns (n = 54)
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59.3% of students/interns and 81.0% of residents have 
stated that their orthopedics study has increased during 
this period [Fig. 2 C].

Discussion
This study aimed to evaluate the virtual educational 
methods used during the COVID-19 pandemic in the 
orthopedic department. According to our results, the 
participants were generally satisfied with the platform 
and electronic equipment for e-learning. These meth-
ods showed great potential for saving time and cost and 
reducing staff stress levels. Other studies by Kogan et al. 
and Wong et al. have shown that stress and burnout are 
higher in critical situations like a pandemic. This is due 
to the lack of personal protective equipment, training 
to deal with the new problem, and the risk of infecting 
loved ones [18, 19]. Gallagher et al. believe that medical 
students are also dramatically affected by this crisis, and 
even the feeling of anxiety may dominate the commit-
ment to serve the sick.

Moreover, they are worried about their education, and 
in many cases, the high risk of infection outweighs the 
educational benefits of direct participation by students 
[20–22]. Any facilitation strategy should be utilized to 
decrease stress levels and burnout. Virtual sessions and 
e-learning may decrease the tension that face-to-face 
classes or dissertation defense sessions may impose on 
the medical staff.

Using e-learning methods has satisfied many residents 
and students who found new opportunities to study and 
review the educational content and engage more with 
their research activities. The new electronic format of 
the journal club during this pandemic has improved the 
research skills of our orthopedic residents and their criti-
cal appraisal capability for scientific research. The sim-
plicity and availability of the electronic journal club can 
potentiate implementing this method in any educational 
center [23]. Although the faculty members believed that 
the quality of journal clubs and morning reports had 
mainly stayed the same compared to the past, the resi-
dents were delighted with the quality of virtual sessions.

Despite the agreement on the benefits of this educa-
tional method among all three groups, there were some 
differences between their viewpoints. For instance, 
most residents and faculty members reported increased 
opportunities for discussion through virtual platforms. 
At the same time, the students thought otherwise, prob-
ably because they were primarily not deeply involved 
in the discussions. Unlike residents, faculty members 
were unsatisfied with the educational curriculum dur-
ing the COVID-19 crisis. Faculty members and interns/
students did not consider the new method of evaluation 
and assignment as a strength of this strategy. This was in 
contrast to most residents who believed it was beneficial. 

Kogan et al. and Lewis et al. reported successful assess-
ments of medical students through oral exams, video-
supervised sessions, and online tests [18, 24]. On the 
other hand, teaching clinical skills was greatly affected 
during the crisis because of the distancing protocols, and 
clinical skill assessment tests like Objective Structured 
Clinical Examinations (OSCEs) were canceled [25].

Although faculty members were reasonably satisfied 
with the quality of trainees’ knowledge, they were vehe-
mently opposed to learning clinical and practical skills 
through e-learning. Their point of view was similar to 
students and residents who have expressed concern about 
the quality of clinical skill learning. Woollisroft believes 
that due to this pandemic, medical students are removed 
from direct patient contact and skill learning, a crucial 
and essential component of their education [26]. Other 
experts have expressed similar concerns and highlighted 
that reducing trainees’ physical presence can limit their 
overall experience and education [27–30]. The media 
have extensively covered the heavy impact of COVID-
19 on the lives of healthcare providers such as general 
practitioners, nurses, physician assistants, and faculty 
members. However, only one group has been left behind. 
Medical students are rarely mentioned despite being sig-
nificantly affected by this crisis. We cannot predict how 
long this pandemic will last, so neglecting students and 
undergraduates could have severe consequences. Thus, 
we should continue medical education and put more 
emphasis on all aspects of this issue [31, 32].

This semester, we have increased residents’ work and 
learning quality. This is done by establishing a flexible 
shift program and eliminating the hierarchy of residents 
with direct access to faculty members. Although the resi-
dents agreed with the new curriculum, less than half of 
the faculty members were satisfied. Other studies have 
reported that surgery trainees faced significant chal-
lenges during the COVID-19 crisis due to the significant 
reduction in elective surgeries. Elective surgeries are 
great learning opportunities for assistants since they are 
usually performed by residents with little supervision, as 
opposed to complex or emergency surgeries performed 
mainly by attending surgeons [33–35]. In addition, can-
celing conferences, congresses, and other face-to-face 
meetings has reduced opportunities for continuing medi-
cal education [36]. The discrepancy between attending 
physicians and residents can be explained by the fact that 
residents are more concerned with reducing workload, 
which becomes more applicable with diminished atten-
dance and a flexible shift schedule.

On the other hand, attending surgeons are more 
focused on teaching practical skills that need the physi-
cal presence of the residents in the hospital [35, 37–39]. 
Therefore, while residents were delighted with educa-
tional management and educational conditions, faculty 
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members were generally dissatisfied with these aspects 
of the modified teaching strategies. The dissatisfaction 
of both groups with the treatment of patients is a con-
cerning point that needs further investigation in a future 
study.

Overall, Kevin et al. have stated that we must continue 
to develop technologies, such as virtual meeting plat-
forms and distance learning, to open up the new world 
of orthopedic education. This is just like our new strate-
gies [40]. Moreover, as Wright et al. have expressed, this 
crisis offers us opportunities to be flexible and innovative 
and to learn in ways that many of us have never learned 
before [41]. Bagherifard et al. found that e-learning 
reduces stress levels and saves time, much like our find-
ings in this study. They have also stated that orthopedic 
doctors had the opportunity to tend to their everyday 
lives, which they usually did not have time for. In addi-
tion, they had the opportunity to participate in other 
aspects of education, such as in our survey and research 
projects [42]. However, in addition to these essential 
benefits, the COVID-19 crisis and e-learning affected all 
levels of education, such as residents, interns, and train-
ees. It reduced practical exposure, canceled exams, and 
adjusted the curriculum, just as the Rupen study in the 
U.K. points out [43]. Considering the advantages and dis-
advantages of this new paradigm during the COVID-19 
crisis, most participants believed that it was beneficial 
to use e-learning along with the face-to-face teaching 
method after this crisis.

Suggestions:
 	• Using e-learning and virtual methods alongside 

traditional training as a complementary component 
after the COVID-19 crisis.

 	• Using the platform of online classes and other virtual 
programs for programs that can be held online, 
such as morning reporting sessions and the club 
magazine.

 	• Holding in-person programs that require the direct 
presence of staff and will have a poor quality of 
training in virtual sessions, such as rounds and 
practical training classes.

Limitations:
 	• Limitations of this study include inadequate access 

to participants due to pandemic conditions and 
inadequate cooperation from some participants. In 
addition, our results might not be extrapolated due 
to the small sample size.

Conclusion
Following the COVID-19 pandemic, our efforts to opti-
mize the educational system during this crisis have 
reduced the stress level of the staff, helped with cost-sav-
ing and time management, increased study opportunities 
and research activities, and established virtual journal 

clubs and virtual morning reports. However, it had disad-
vantages, such as reduced clinical exposure, skill learning, 
and shortcomings in assessing practical skills. Therefore, 
most participants believed that e-learning and virtual 
methods should be used alongside traditional training as 
a complementary component after the COVID-19 crisis.
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