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IMPORTANCE Operating Room (OR) is a high-pressure setting where multiple Narrative Literature
complex surgical, educational, and administrative facets interplay. While consid- Review

ered an essential aspect of the undergraduate curriculum and a valuable tool for

cultivating an unparalleled interest and enthusiasm in the young minds of medical

students, the real-life experience of the operating theatre can pose a number of

challenges to be dealt with. OR-based student learning has traditionally been

suboptimal owing to many reasons. Exploring such perils and pitfalls remains a

high research priority in order to design structured clinical encounters within the

OR setting in future.

METHODS A literature search was done through PubMed, ERIC, and Google
Scholar. Keywords used were “operating room”, OR “operating theater”, AND “stu-
dent learning” OR “medical students”. Following PRISMA guidelines, 1580 articles
were identified, out of which 68 pertinent articles were initially selected for the lit-
erature review, and 52 articles were used for thematic analysis. The article evidence
was thoroughly evaluated and analyzed, and various themes were identified.

DISCUSSION Operating theater-based student learning is influenced by a number
of factors that likely include organizational, socio-environmental, and emotional
factors and factors related to educational relevance and surgical educator. Con-
flicting roles of medical educators in this setting, their availability to students, con-
fused learning objectives, the theatre environment, poor visibility of the procedure,
and various emotional aspects of medical students are amongst other reasons. Alt-
hough a number of studies have individually examined the role of various factors
in ‘OR’ based student learning, their relative importance and influence remain par-
tially explored. Moreover, the quality of evidence to substantiate these aspects still
remains contextual with low external validity and generalizability.
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Surgical Education

urgical training being the most important part of the

medical school curriculum, has remained a tradi-

tional focus of attention '->. Operating room is the

most versatile and unique learning environment
that focuses almost all of the learning forms, such as spatial,
aural, verbal, physical, logical, interpersonal, and in-
trapersonal’. The Operating Room (OR) offers students an
opportunity to experience real-life cases that they once only
used to read in textbooks. Most importantly, this setting
enhances the learning experience, promotes independent
thinking and learning, and facilitates retaining clinical
knowledge for improved exam performance. Student learn-
ing in OR not only provides undergraduates with exposure
to working with real patients but also enables them to adapt
to the challenges and stressors related to OR®. Moreover, the
surgeon's responsibility additionally transforms into an ed-
ucator and leader in the OR, which requires significant or-
ganizational skills and professional expertise®.

Operation theater-based student learning is influenced by a
number of factors that likely include organizational, socio-
environmental, and emotional factors apart from factors re-
lated to educational relevance and surgical educator®. Alt-
hough a number of studies have individually examined the
role of various factors in OR-based student learning, their
relative importance and influence remain partially ex-
plored1. Moreover, the quality of evidence to substantiate
these aspects still remains contextual with low external va-
lidity and generalizability®. Similarly, the students’ and fac-
ulty’s perspectives regarding these factors are still relatively
unexplored.

Identification and analysis of the factors influencing OR-
based student learning remains a high research priority in
order to design future structured clinical encounters within
the OR for a more meaningful and enriched learning expe-
rience*.

METHODS

In order to review the literature, a narrative approach was
used to have a comprehensive, critical, and objective analy-
sis of the data available related to the factors affecting stu-
dent learning experience in the operating room.

2.1. Literature Search Process

Following PRISMA guidelines, literature search strategies
were formulated for the databases (PubMed, ERIC, and

"o

Google Scholar) using search terms “operating room”, ‘op-
eration theater”, “medical students”, “learning”. A review of
all search papers was conducted according to the selected
search strategy from 1990-2020. Additionally, the reference
research papers were also included for a comprehensive lit-

erature review.
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2.2 Inclusion of Articles

1580 papers were identified in the literature search, 342
were excluded for duplication, and 1238 articles were as-
sessed for pertinence. 68 articles were initially selected for
review, of which 52 were included in the literature review.
Only Full-text English language papers were selected. Stud-
ies that were not related to the topic were not included. The
critical analysis of the searched literature was done using
Harden's framework. The article selection process is pre-
sented in a flow diagram in Figure 1.

2.3. Data Synthesis and Analysis

The data was analyzed by thematic analysis of each paper's
results. The outcomes of each paper were physically coded.
Those codes were categorized as themes. The findings of all
the papers were recorded according to categorized themes.
The intermittent themes identified through data analysis are
described in the table below.

I
DISCUSSION

Operating room learning is an important phase in medical
students’ training; however, it still remains unstructured* >
10, Students learn surgical skills, real case pathologies, and
techniques to manage the patients. The medical students’
learning in the OR is affected adversely by several factors in
which organizational, educational, and emotional factors
are included*>. Lack of clarity regarding learning objectives,
lack of basic introductory sessions on OR etiquettes, syn-
cope, a biased attitude of the faculty, poor teaching strate-
gies, anxiety, fear, lack of motivation are some of the factors
frequently reported by medical students*.

A total of 1580 articles were identified by the literature
search strategy. 52 papers were included after the screening
process by removing duplicates. These papers were ana-
lyzed thoroughly. The detailed analysis of the selected pa-
pers showed some recurrent themes affecting students
learning in OR. These themes are described in Table 1. These
themes were further divided into sub-themes to cover each
theme in detail and make the literature analysis more com-
prehensive.

3.1. Educational relevance/Learning objectives

Clarity about learning objectives is very important for the
students’ OR learning 4. When the learning objectives are
not practical, they result in frustration, confusion, and ham-
per learning. It is also observed that students develop unre-
alistic goals when they are not educated about them?. For
medical students to understand the purpose of their theatre
placement, the senior faculty's active role in the mentorship
and supervision of students cannot be overstated. This in-
tervention can provide a sense of direction for students and
is crucial for building a surgical competency and the ability
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to sustain clinical knowledge. Previously, it has been identi-
fied that learning plans within the OR setting have remained
suboptimal, and learning objectives for lesson plans have
been unstructured and ill-defined>. Ravindra and colleagues
found that almost 47% of the students were not clear about
the learning objectives when they were asked about them.

Factors Affecting OR-Based Learning: Waseem et al, 2020

The ratio of the students with planned learning objectives
was as low as 13%'". In order to achieve this goal, the im-
portance of a comprehensive OR orientation session is piv-
otal. When the students were formally educated about
learning objectives, it increased their confidence, and they
performed better in the OR™".

Figure 1: PRISMA Flow Chart for literature search
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The other issue is the relevance of learning objectives about
OR-based student learning and its place in the overall cur-
ricular picture®. There is frequently a disparity in what sur-
geons and medical students believe to be learning objec-
tives. Faculty members have a tendency to suggest the stu-
dent concentrate more on the disease process and cognitive
portion of the operative procedure. The students, however,
have a different perspective about OR learning, which does
not correspond to the surgical teacher’s thought process.
The students want to learn more about the surgical proce-
dure and surgical instruments and want to focus on the psy-
chomotor component*. O'Neill and colleagues explored this
issue further in their questionnaire-based study and found
that 84% of students chose surgical skill acquisition to be
their primary objective of the OR-based learning, to which
only 11% of the surgeons agreed'2. Most of the surgeons in
the same survey envisioned that learning disease processes,
pathology and developing decision-making skills were far
more important than learning surgical techniques.

It remains imperative to sort this dichotomy of thought with
the ultimate objective to synchronize student and faculty vi-
sion about the OR-based learning process and content se-
lection®. It remains of substantial importance that learning
objectives are clear and comprehensive®. Pragmatism is an-
other important element that should reflect in learning ob-
jectives.

3.2. Educator-related Factors

The surgeon, as an educator, plays an over-riding role in
students’ OR-based learning. The students perceived edu-
cators as the most influential factor in OR learning when
they were asked to rate 27 different factors (unpublished ev-
idence). The educator’s positive attitude, interest, and com-
petency are the factors that positively correlated with im-
proved student learning and theater attendance?. But when
the teacher is over critical and does not give feedback to
students, it makes them feel burdened and not being wel-
comed*. It was observed that students found junior doctors
to be more competent teachers within this setting and were
able to come down to the level of students and address
common queries they had. It is very crucial for the educator
to prepare and educate the students for the OR session by
preoperative teaching sessions and discussions and keeping
them involved during a surgical procedure by live commen-
tary and asking structured questions*. An established style
of teaching is when surgical educators give a narration of
the findings and make a constant commentary, which helps
students gain an insight into procedures and cases in an un-
familiar setting. Often information that surgeons consider to
be obvious is of immense importance for theatre-naive stu-
dents. It is found that when students are instructed to study
up on topics and develop baseline knowledge on the ana-
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tomical regions that they are going to encounter, it can re-
sult in an improved quality of the theatre experience. Pre-
operative briefing and active participation in question-an-
swer sessions can encourage undergraduate students to de-
velop critical thinking skills and apply the information to
new case scenarios'3. The use of effective teaching strate-
gles is as important as are pre and intraoperative teaching
sessions in making teaching sessions productive. Students
frequently associate the quality of their theatre experience
with the effectiveness of the surgeon’s teaching style. The
teaching style of the educator has been considered to be an
important factor influencing students’ learning reported in
various studies?.

Surgeons’ formal training before working as educators can
enable them to improve their teaching skills and as a result
facilitates student learning™. There is also often a lack of
communication within the surgical team as to who takes up
the teaching role and a degree of confusion amongst stu-
dents regarding who's in charge of teaching within the the-
atre. Rosters made to assign teaching roles to staff on a reg-
ular basis can help amend this issue’>.

3.3. Organizational Factors

The institutes are required to provide all resources that stu-
dents need to facilitate their OR-based learning. Previously,
students have reported inadequate organizational support
for OR-based learning’®. When asked about attending OR
orientation sessions, students denied any formal arrange-
ment in this regard. This lack of orientation about the OR
environment induces stress and confusion* 7. Besides con-
ducting an orientation session, the institute can improve
students’ OR experience by fostering surgical skills in a sim-
ulated setting before exposing them to real-life scenarios'®
19, Students who receive structured training in simulated
settings prior to their OR rotation perform better than those
who do not'3. Simulations provide undergraduates a safe
environment to practice in prior to their theatre placement.
With adequate facilities, didactic lectures, web conferenc-
ing, online seminars, pre-theatre workshops, virtual training
and simulated operation suites (SOS) can all significantly en-
hance the OR experience.

Another important limiting factor is the narrow surgical view
as complained by many students previously?0. Poor visibility
can be due to a confined working space, surgeries at a min-
tature scale, limited accommodation, or large batches of
students. This problem can be managed through the use of
head cameras worn by surgeons2. This equipment allows
the surgeon to teach students intraoperatively while high-
lighting regional anatomical structures. A new device called
‘Video Glass' by Landry may improve visualization and en-
hance OR learning?0. Satisfactory organizational support has
a substantial impact on the overall experience of the stu-
dents and can improve theater-based learning.
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Table 1- Qualitative thematic analysis of the literature evidence
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Year Author Country Research method Themes identified
1996 Hubbell us Questionnaire; Medical students = n-48 Clarity of learning goals facilitates OR learning, Teaching styles; The effect of visual rein-
2 Response rate =98 % forcement
1996 Hong # Canada Questionnaire; Medical students = n-8; Some other faculty members Being welcomed; Being part of the team important to medical students; Feeling burden-
some; Teaching strategies — advantages of surgical skills workshop; Importance of active
interaction for students
2002 Broderick 2° us Variety of medical background including medical students (n=11) Cannot observe the surgical procedure affect students OR learning
2003 Lyon 26 Australia Group interviews of medical students, detailed semi structured interviews. Fear affecting OR learning negatively; Ambiguity related to learning goals
Questionnaire (n=197, response rate 87%); (surgeons=n 10, students = n15) Embarrassment not being competent; Long OR sessions and their educational benefits
2003 Stark 27 UK Semi- structured interview of consultants (n= 13) Effect of teaching strategies on OR learning long OR sessions affecting student’s attend-
Focus groups of medical students (n=20) ance;Educational benefits of long learning sessions
2004 Pettitt 28 us Questionnaire; n= 84; response rate =83 % Fear affecting OR learning negatively; Medical students not treated well by the faculty
2004 Lyon 2 Australia Questionnaire;(n =197); Response rate = 83 % Feeling being welcomed; Part of the team being important to the students
Detailed semi-structured interviews;Medical students (n=15); Surgeons Active interaction and participation; Teaching strategies affecting OR learning
(n=10); Group interview of medical students
2004 Callcut3© us Evaluation; Medical students (n= 70 +/- 7); Surgeons (n = 74) Teaching strategies affecting students OR learning
2005 Lee3! Scotland Questionnaire; (n=52); Response rate = 100 % Ambiguity related to learning goals/ discordant; Lack of visualization
2006 Thomas 32 UK Personal reflection Teaching strategies affecting OR learning; Benefits of orientation session; Humiliation
2007 Fernando 33 Scotland Questionnaire; Medical students (n=54); Response rate = 90 % Feeling being welcomed; Ambiguity related to learning goals
2007 Fernando 34 Scotland Questionnaire; Medical students (n=46); Response rate = 100 %; Consultants ~ Ambiguity related to learning goals /discordant; Lack of visualization
(n=42); Response rate 46
2008 Cloyd 3% us Questionnaire; (n=55); Response rate = 88.7% Feeling being welcomed; Feeling being part of the team; Feeling burdensome
Teaching styles — benefits of surgical skills workshop; Active participation
2008 Berman 3¢ us Questionnaire; (n=116); Response rate= 89%structured mentorship program  Teaching strategies — benefits of preparatory course; Active participation
Teaching strategies affecting OR learning
2008 Mclintyre 37 us Questionnaire (n=78) Teaching strategies affecting students OR learning; Long OR sessions affecting student'’s
attendance and their educational importance
2010 Irani 38 us Field observation; Satisfaction ratings; Medical students (n=11) Learning objectives not clear/ discordant; Active participation
2011 Hampton 3° us Focus groups; Medical student (n= 13); Faculty members (n=5) Importance of learning objective to students and faculty; Feeling being welcomed; Feeling
part of the team
2012 Patel 40 UK Questionnaire; (n= 60) Teaching styles — advantages of preparatory workshop
2012 Martin 4! UK Questionnaire; Medical students (n=36); Consultants (n=8) Teaching style — advantages of preparatory workshop; Lack of confidence in students
2013 Chapman % UK Questionnaire; Medical students;(n=292); Response rate= 20.8% Feeling being welcomed; Feeling being part of the team; Active participation
2013 Coveney 43 Ireland Free recall experimenting model Effect of short-term free recall on students learning
2013 Patel # us Questionnaire; (n=33) Teaching styles — advantages of preparatory workshop
2013 Ravindra " UK Questionnaire; (n=209); Response rate 87% Learning objective not clear; Victimization; Humiliation; Active participation
Long OR sessions affecting students learning and their educational benefits
2014 Flannery 4 Northern Ire- Questionnaire; Medical students; (n=22); Response rate = 8% Importance of learning objectives; Teaching strategies affecting students learning
land
2014 Hampton 46 us Questionnaire; (n=68) Advantages of setting learning objectives; Effective teaching strategies results in higher
satisfaction
2014 Bowrey*’ UK Semi-structured interview; (n=9 of 83 invited students) Fear associated with OR; Intimidation; Feeling being welcomed; Feeling being part of the
team
2014 Drolet*® us Questionnaire; (n=24); Response rate =100% Teaching strategies — advantages of preparatory course; Lack of confidence in students
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2014 Bauer 4 Germany Objective structured clinical examination; Written tests; Medical students Preoperative training for medical students; Teaching strategy affecting students learning;
(n=20) Students confidence
2015 Stone *° Canada Questionnaire; (n=72); Response rate= 21% Fear associated with OR; Intimidation; Teaching strategies — advantages of preparatory
course
2015 Bakhshialibad’ Iran Medical students; (n=493) Feeling being part of the team; Effective teaching strategy affecting students learning
2015 Piromchai®! Australia (n=210) Teaching strategy affecting students learning
2015 Rothenbergers? Switzerland Questionnaire; Medical students; (n=15) Importance of preoperative training
2015 Zundel & Germany Series of focus groups; Medical students(n=17); Surgeons (n=10) Importance of learning objectives; Fear associated with OR; teaching strategies affecting
students learning
2016 Flinn & us Medical students; (n=40) Stress; Criticism by surgeons
2016 Miandob Iran Questionnaire; (n=62) Feeling being part of the team; Feeling being welcomed
2016 Morzyckis3 Canada Questionnaire; (n=180); Response rate =40% Fear associated with OR; Intimidation; Feeling being welcomed; Feeling being part of the
team
2017 O'Neill 54 us Questionnaire; Medical students(n=39); Surgical residents(n=9); Surgeons Importance of learning objectives; Feeling burdensome
(n=9)
2017 Butler > us Multiple choice questions; Medical students; (n=21) Teaching strategy affecting students learning
2017 Labadie ¢ us Questionnaire; Medical students; (n=119) Clarity of learning objectives; Students confidence; Preoperative surgical training affecting
students learning
2017 Knight > UK Questionnaire; (n=201); Response rate= 81.4% Feeling being part of the team; Feeling being welcomed; Considering OR learning useful
2018 Shipper 58 us Semi- structured interviews; Medical students(n=38) Teaching strategies — advantages of preparatory course; Fear associated with OR
Instructors (n=5) Intimidation
2018 Jensen % Denmark Ethnographic observation; (n=7); 70 hours of observation Importance of learning objectives; Lack of confidence in students; Teaching strategies; Im-
portance of intra-operative teaching; Teaching strategies affecting students learning
2018 Pilieci®® Canada Questionnaire; Multiple choice questions; Medical students;(n=29) Preparedness; Teaching strategy affecting students learning; Confidence
2018 Lee # us Objective structured clinical examination; Medical students ;(n=34) Effective teaching strategy; Preparedness; Orientation session
2018 Leithead? us Questionnaire Effective Teaching strategy; affecting student learning
Response rate = 80%
2018 Torbjornsson®’ Sweden Questionnaire; Medical students;(n=42); Nurses (n=4) ; Response rate=59% Preparedness; Time pressure; Surgeon's behavior; Interprofessional learning
2019 Gallagher € us Peer assisted learning; Medical students; (n=100) Teaching strategy affecting students learning; Satisfaction; helpfulness
2019 Rosen 3 us Questionnaire; (n=28) Teaching strategy affecting students learning
2019 Z. Chaudhry & Canada Questionnaire Lack of confidence; Learning objectives not clear; Importance of preoperative teaching;
(n=143) Positive environment; Role of feedback
2019 Landry % Canada Questionnaire;(n=23) Effective teaching strategy improved visualization
2019 Shore % Canada Questionnaire; Medical students;(n=88) Effective teaching strategy affecting students learning
2019 Ng Canada Fatigue, stress, surgeon'’s attitude affecting students learning
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3.4. Emotional / Psychological Factors

Emotional or psychological factors also affect student
learning in the OR setting. Various educational, organiza-
tional, and educator-related factors may trigger certain
emotional responses in students in the challenging theater
environment. Students have previously reported that being
in an unfamiliar environment was fearsome, and they felt
intimidated“. The OR setting greets students with an unspo-
ken code of conduct that is expected to be adhered to
strictly. A common sentiment amongst students is fear of
not acting in accordance with the rules, looking like a fool
in front of the staff, and not being able to live up to their
teachers’ expectations. Students report that trainees and
residents often had a hostile attitude towards them which
created feelings of anxiety and stress. It has been demon-
strated that stress levels, beyond a certain extent, proved to
be detrimental to student learning and performance and
made retaining information difficult. Students also report
that they felt their presence was undesired, constantly fear-
ing of getting in the way or being told off for not maintain-
ing a distance from the sterile field. Fear of syncope is also
very common among the students as they try not to make
any mistake and feel embarrassed?!. Chapman and col-
leagues found that students were victimized by the faculty
and seniors and received negative put-downs, which is
quite stressful for students. Negative ethical environment
results in low motivation, lack of confidence and poor self-
esteem? 22, Not addressing these factors can lead to stu-
dents being unnecessarily mentally drained, not being able
to show their true potential, reducing their attention span
and learning capacity.

3.5. Limitations of the Study

Although there is a reasonable amount of data available re-
lated to the factors that influence medical students’ learn-
ing in the OR, the data is contextual. The data is based on
opinions without sound scientific evidence and may not be
generalizable. Some studies have a low response rate signi-
fying non-response bias that limits both reliability and va-
lidity of the studies.

3.6. Recommendations

The in-depth literature analysis has identified various fac-
tors influencing OR-based student learning. Based on the
collective wisdom attained through this data, the following
steps may be incorporated in future structured clinical en-
counters within the OR- setting:

1. Operating Room-based learning process in its entirety
should be structured with well-planned lessons, defined in-
structional and assessment strategies which encompass all
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dimensions of learning e.g. cognitive, motor and affective
skills.

2. Establishing and implementing structured learning pro-
cess within the OR setting is an uphill task. Organizational
commitment and support to enforce and improve quality of
learning process within the OR setting remains pivotal.

3. A structured OR preparatory orientation session explain-
ing various aspects of OR sections and clearly defined learn-
ing objectives can be of substantial importance. This would
generate clarity and reduce frustration among the students.

4. Prior intimation about operative procedures to be done
in the OR can add to students’ clarity about learning objec-
tives and may be instrumental for students’ preparation for
the expected lesson.

5. The provision of student-centered learning objectives for
the OR-based sessions would reduce confusion among stu-
dents and would reinforce student preparedness about the
expected lesson.

6. Intraoperative lessons should be structured, well pre-
pared, and comprehensive. Effective teaching strategies
should be utilized. There should be an ongoing commen-
tary about the surgical procedure with questions to keep
students involved in the session.

7. Faculty training remains the central cornerstone for an
effective learning process within the OR setting. The sur-
geons should also receive training sessions, attend prepar-
atory workshops and courses to improve and enhance their
teaching skills especially within the OR setting.

8. The positive attitude of the faculty would increase stu-
dents’ participation, OR attendance, interest, and motiva-
tion. This will improve their confidence and self-esteem,
and students will no longer feel victimized and intimidated.

9. Peer-assisted learning can be very effective as students
can learn in a non-threatening environment and this can
lessen the surgeon’s workload too.

10. The surgeons and students should fill feedback forms at
the end of each OR rotation to evaluate the process and
highlight the concerns.

CONCLUSION

In conclusion, OR learning trains students professionally.
They learn skills, techniques and patients’ management.
During this process, they learn how to cope with stress and
anxiety, how to handle time pressure and remain calm when
situations become challenging. Different variables play an
important role during the learning process that affect the
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overall quality of learning in the OR. These issues can be
managed by acknowledging them and making positive

changes to resolve them.
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