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in orthopedic surgery

Khalid H. Alzahrani'”, Raid A. Abutalib?, Ahmed M. Elsheikh?, Laura K. Alzahrani* and Khalid I. Khoshhal?

Abstract

Background The issue of surgical safety has increased significantly over the last few decades. Several studies have
established that it is linked to non-technical performance, rather than clinical competencies. Non-technical skills
can be blended with technical training in the surgical profession to improve surgeons’abilities and enhance patient
care and procedural skills. The main goal of this study was to determine orthopedic surgeons'requirements of non-
technical skills, and to identify the most pressing issues.

Methods We conducted a self-administered online questionnaire survey in this cross-sectional study. The
questionnaire was piloted, validated, pretested, and clearly stated the study’s purpose. After the pilot, minor wording
and questions were clarified before starting the data collection. Orthopedic surgeons from the Middle East and
Northern Africa were invited. The questionnaire was based on a five-point Likert scale, the data were analyzed
categorically, and variables were summarized as descriptive statistics.

Results Of the 1713 orthopedic surgeons invited, 60% completed the survey (1033 out of 1713). The majority
demonstrated a high likelihood of participating in such activities in the future (80.5%). More than half (53%) of them
preferred non-technical skills courses to be part of major orthopedic conferences, rather than independent courses.
Most (65%) chose them to be face-to-face. Although 97.2% agreed on the importance of these courses, only 27% had
attended similar courses in the last three years. Patient safety, infection prevention and control, and communication
skills were ranked at the top as topics to be addressed. Moreover, participants indicated they would most likely attend
courses on infection prevention and control, patient safety and teamwork, and team management.

Conclusion The results highlight the need for non-technical skills training in the region and the general preferences
regarding modality and setting. These findings support the high demand from orthopedic surgeons' perspective to
develop an educational program on non-technical skills.
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Background

It has been demonstrated that there is an increasing need
for non-technical training to improve patient care and
safety from an institutional perspective, in the Middle
East and North African regions. Consequently, there is
growing global interest in educating all healthcare pro-
viders on non-technical skills [1]. In addition, over the
past three decades, there has been an increasing interest
in linking the non-technical skills of healthcare provid-
ers with patient safety [2—4]. Some studies have demon-
strated the rising demand for this skill set from surgeons”
perspectives [5]. Others have studied how a lack of non-
technical skills affects patient safety and causes harm,
believing that it negatively affects the technical perfor-
mance of medical professionals [6]. Moreover, it has been
reported that several adverse events are mainly due to a
failure in non-technical performance, rather than clinical
proficiency [7, 8].

The demand for these skills has been largely identi-
fied through the rise of adverse events reported in sur-
gical specialties, highlighting the value of non-technical
skills, such as communication, clinical leadership, shared
decision-making, and conflict management, on patient
safety [9, 10]. Flin defined these skills as “the cognitive,
social, and personal resource skills that complement
technical skills and contribute to safe and efficient task
performance” [11, 12]. These skills can be acquired and
improved through practice, reflection, feedback, and
repetition [12]. Multiple aspects of complex patient care
require a particular type of non-technical skill, for exam-
ple, communication, teamwork, breaking bad news, pro-
fessionalism, and leadership. In complex clinical settings,
such as operating theaters or emergency settings, inad-
equate non-technical abilities have been linked to unde-
sirable impacts on patient safety [13—17]. For instance,
surgeons are vulnerable to various stresses that can nega-
tively impact patient outcomes; in such situations, studies
have shown that non-technical abilities, such as effective
communication, can help minimize stress [15, 18]. There-
fore, healthcare providers’ non-technical skills compe-
tencies significantly enhance patient care outcomes.

Currently, some efforts are being made to address the
demand for non-technical skills training using educa-
tional interventions, in the form of stand-alone courses
or integrated within clinical programs in undergraduate
or postgraduate training [2, 3]. Still, several important
aspects, such as decision-making, leadership, commu-
nication skills, and teamwork, are overlooked. This lack
of non-technical skills training generates a considerable
knowledge gap between the academic and clinical sides,
when graduates start caring for their patients. Therefore,
some efforts are being implemented to impart this type
of education, by including non-technical skills training
in the curricula of postgraduate programs. For instance,
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Canadian residency training programs have implemented
the CanMEDS framework, incorporating six non-techni-
cal competencies, to graduate medical experts [19, 20].
Moreover, the Accreditation Council for Graduate Medi-
cal Education (ACGME) has introduced six core com-
petencies to improve teaching and learning for medical
graduates [21]. Similar efforts are being implemented to
introduce essential skills to undergraduate students, such
as Saudi Med and GMC, to promote excellence standards
and enrich graduate students’ patient care abilities [22,
23]. Additionally, there are stand alone programs like
“Team Strategies and Tools to Enhance Performance and
Patient Safety” (TeamSTEPPS), which provide structured
communication training to improve patient safety [24].
Moreover, there are rising structured courses designed
especially for surgeons, such as Non-Technical Skills for
Surgeons (NOTSS), to build up taxonomy and training
systems to improve the safety for surgical patients [25].

However, in orthopedic specialties, non-technical skills
have not yet been established as a fundamental compo-
nent of residency training, or as essential supplementary
programs linked to major orthopedic scientific activities.
The challenge is to make this type of education more rele-
vant and attractive to orthopedic surgeons. Furthermore,
the types of required training and their relevance, based
on surgeons’ experience and demands, have not been suf-
ficiently explored or defined for orthopedic specialties.
As most current non-technical skills courses are general
and not specialty-based, many surgeons may consider
them irrelevant. The primary purpose of this study was
to explore orthopedic surgeons’ needs for non-technical
skills against this background, and identify the most rel-
evant topics that need to be addressed.

Materials and methods

Design

A cross-sectional questionnaire-based survey was used
to evaluate the demands for non-technical skills among
orthopedic surgeons in the Middle East and North Africa
(MENA). We contacted the AO orthopedic association
chairs in MENA region to obtain a list of all practicing
members in their respective countries. The self-adminis-
tered questionnaire, developed in English based on pub-
lished guidelines [26—29], sought to identify orthopedic
surgeons’ perceived needs for non-technical training. The
questionnaire covered ten items and was made securely
available online, to explore participants’ preferred top-
ics. Each topic was rated on a five-point Likert-type
scale. Additionally, we aimed to determine respondents’
likelihood of participating in complementary non-tech-
nical skills educational activities, when these were com-
bined with major orthopedic scientific activities. We
also aimed to compare our findings against participants’
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Table 1 Participant distribution by sub-specialty and years of practice
Specialty Years of practice Total %
<5 6-10 11-15 >15years Not
Defined
Orthopedic trauma 92 136 84 104 0 416 40.3
General orthopedic surgery 68 35 25 46 1 175 16.9
Arthroplasty and adult reconstruction 9 30 42 47 0 128 124
Sports medicine 5 30 23 46 1 105 10.2
Pediatric orthopedic Surgery 5 19 17 26 0 67 6.5
Hand surgery 9 8 18 0 35 34
Spine surgery 2 8 11 13 0 34 33
Upper extremity surgery 1 8 10 10 0 29 2.8
llizarov/deformity correction 5 6 5 0 16 1.6
Others 11 2 5 10 0 28 2.7
Total 193 282 231 325 2 1033 100.00
. . Table 2 Participant distribution by country

demographic data, such as years of experience, gender, Country of practice n %
and workplace. Saudi Arabia 274 265

The survey was pretested to determine face and content aypt 209 20
validity, by asking five orthopedic surgeons and one con- | .. 89 86
sultant in medical education to go through the question- | .| 76 74
naire, and offer suggestions and feedback. Subsequently, ., 67 65
their areas of concern were modified. Furthermore, we  p,yistan 66 64
piloted the questionnaire for five other orthopedic sur-  oan 51 49
geons, to ensure transparency and determine the approx-  sydan 50 48
imate time required for completing it. The collection (A 31 30
started after a short pilot phase, which resulted in minor |2 22 21
changes in wording and clarification of questions, before  Bahrain 22 21
we began the actual data collection. Tunisia 15 15

Lebanon 11 1.1

Procedure Morocco 5 0.5
After obtaining approval from the Medical Research Cen-  Others 45 44
ter of the Security Forces Hospital (IRB protocol approval  Total 1033 100.0
number 0380-03092) and a list of orthopedic surgeons
from orthopedic associations in the MENA region, the  Results

surgeons were contacted electronically via direct invita-
tions between March and April 2022. The purpose of the
study was clearly described in a cover letter. An individ-
ual’s decision to complete the questionnaire was consid-
ered an indication of their consent to participate. Once
the responses were received, we removed all identify-
ing information, and replaced it with a number code to
ensure confidentiality.

Data analysis

Raw data were collected, converted using a Microsoft
Excel® spreadsheet, and analyzed using SPSS version 20
(IBM Corp., Armonk, NY, USA). Mean values and stan-
dard deviations (SD) were used to describe continuous
data, whereas absolute and relative frequencies were used
to represent categorical variables. The data were analyzed
on a five-point Likert scale, and variables were summa-
rized as descriptive statistics (i.e., frequency, percentage,
mean, median, mode, and standard deviation).

Demographic data
The questionnaire was sent to 1,713 orthopedic surgeons
across the Middle East and North Africa (MENA) region
using the SurveyMonkey® platform. Of these, 1033 (60%)
completed the survey, and all responses were included.
The participants represented different orthopedic sub-
specialties; the highest representation was from orthope-
dic trauma (40.3%). Most participants (53.9%) had been
practicing orthopedic surgery for more than ten years
(Table 1). The participants represented all countries
listed in the original invitation, with the highest three
being Saudi Arabia (26.5%), Egypt (20.2%), and Kuwait
(8.6%) (Table 2). Only 27 female orthopedic surgeons
were enrolled in the study, while the male surgeons rep-
resented 97.4% of the participants (Table 3). The major-
ity of the participants (73%) held board certificates or its
equivalents in orthopedic surgery (Table 3). More than
57% were working in government hospitals (Table 4).
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Table 3 Participant distribution by gender and certification
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Board Certified Non-board certified Total number Total percentage
Gender n % n %
Women 14 1.4% 13 1.3% 27 26
Men 744 72.0% 262 25.4% 1006 974
Total 758 734% 275 26.6% 1033 100.0

Table 4 Participant distribution according to the type of
working institutes

Organization n %

Governmental hospital 595 57.7
Academic (University hospital) 208 20.2
Private hospital 199 19.3
Healthcare organization 17 1.5
Others 14 14
Total 1033 100.0

Table 5 Preferred mode of course delivery and method of
participation

Method of course  n % Method of n %
delivery Participation

Independent course 486  47.0 Face-to-face 668  64.7
Part of major ortho- 547 530 Virtual 365 353
pedic activity

Total 1033 100.0 Total 1033 100.0

Course preferences

More than half (53%) the participants preferred that the
non-technical skills course be part of a major orthopedic
event, rather than an independent course. Additionally,
most participants (65%) preferred to attend face-to-face

courses compared to virtual ones (Table 5). Interest-
ingly, 27% had participated in courses on non-technical
skills in the last three years, with no significant difference
detected using Chi-square in this finding when compared
across the country of practice (p=0.740) and years of
experience (p=0.68), where Cl is 95%.

Most participants agreed that listed non-technical
skills were essential to their practice (mean: 4.63; 97.2%
scored >4 on weighted score) (Fig. 1). Additionally, the
majority demonstrated a high likelihood of participat-
ing in a technical skills course in the future (mean: 4.31;
80.5% scored>4 on the weighted score) (Fig. 2). More-
over, there was no statistically significant difference
related to an agreement regarding the listed courses’
importance and the desire to attend one, when compared
by gender (p=0.075), years of experience (p=0.195), or
country of practice (p=0.557).

Of all topics, patient safety, infection prevention and
control, and communication skills emerged as the top-
ranked priorities to be addressed (Table 6). Further, the
participants indicated that they would most likely attend
courses related to infection prevention and control,
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Fig. 1 Participant responses to the importance of the listed non-technical skills courses
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Fig. 2 Participant responses on the desire to attend one of the listed non-
technical skills courses

patient safety and teamwork, and team management
(Table 7).

Weighted score percentage = (relative important scores
/ (number of respondents*5))*100.

Weighted score = (((count of useless responses for topic
X * (1)) + (count of not important responses for topic X
*(2)) + (count of not sure responses for topic X * (3)) +
(count of important responses for topic X * (4)) + (count
of very important responses for topic X * (5))) * (total
number of responses*5) )/100.

Discussion

This study was based on a pilot study conducted in 2019
5. Compared to the pilot, the current study included over
nine times (1033) more orthopedic surgeons from the
MENA region. The participants represented different
orthopedic sub-specialties. Although trauma surgeons
were the highest in number (40.3%), other specialties
were fairly represented. More than half of the respon-
dents (53.9%) had more than 10 years of experience, and
73% were certified orthopedic surgeons, which gives
more credibility to their responses.

This study is aligned with the growing global demand
for teaching healthcare providers non-technical skills to
improve patient care [5, 10, 30]. The results showed that
although only 27% of the participants had attended non-
technical courses in the last three years, most of them
considered these to be essential. Most of them were will-
ing to receive formal education on all 10 survey topics,
and felt that these courses were crucial for their practice.
The choice of topics in the survey was based on a pilot
study, and a thorough literature review of the most rel-
evant subjects in this field. However, the fact that only
27% of the participants had attended non-technical skills

Table 6 Weighted score of the listed topics for the participants

Weighted score team  Weighted score %

Important (4) Very important (5)

Not sure (3)

Not important (2)

Useless (1)

Importance

Row N %
8

Count
908
881
813

Row N %
11.5
13.6
20.1

Count
119
140
208
221
237

Row N %
0.5

Count

Row N %
0.1

Count

Row n %

0.0
0.0
0.0
0.0
0.0
0.0

Count

974

5033

7.9

Patient safety

96.8

5001

85.3

0.0

Infection prevention and control

Communication skills

95.5

4931

787

0.2

94.9

4900

76.8
7
6

793
748
710

214

0.6

Teamwork and team management

93.5

4828

24
8.7

229

43

44
28
24
65

04
0.1

Doctor-patient relationship

Professionalism

93.2

4812

285

294
324
317

2.7
23
6.3

92.3
91.1

4765

654

676
646
547
325

314

0.8

Clinical leadership skills
Medicolegal issues

4703
4593

62.5
530
315

30.7

05

0.0

889

395

408
395

6.9

0.6

1

Patient-doctor shared decision making

Telehealth and virtual patient care

789

4075

38.2

24.5

253

49

09

9
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with a holistic view of the patient’s needs, and not a dis-
ease-focused perspective, to cover multiple aspects of
non-technical skills, such as effective communication,
professionalism, and team management [6, 31, 37, 38].
Additionally, clinical leadership and managerial skills are
reflected in the relevant evidence base, where appropri-
ate leadership features, among other essential non-tech-
nical skills, are considered a powerful instrument for
improvement [25, 38, 39]. Green et al. considered inef-
fective leadership to be the third most important cause
of errors, after ineffective teamwork and communication
[31]. Although leadership was the seventh most impor-
tant topic in our cohort, it was the fourth most likely
skill to receive attendance. Our participants did not see
leadership as a critical topic, which could be owing to a
lack of understanding of the true meaning of leadership
and the difference between managers and leaders [39], or
simply due to the need acquire more skills in the other
topics that they chose.

Limitations

The major limitation of this study is that it relies on the
self-reported responses of surgeons, which are subjective,
and might not reflect the accurate skills of the surgeons
as applied in real life. Another limitation is that the tested
items might not be comprehensive enough to cover all
dimensions of the demands of the non-technical skills.
A more objective evaluation will be conducted in phase
2 of this research, including a focus group discussion.
However, we can consider the results of this study, which
represents a sizable number of orthopedic surgeons, as a
basis for future research. Additionally, since the question-
naire enrolled orthopedic surgeons in the MENA region,
the results may not be generalizable to orthopedic sur-
geons in other parts of the world. We acknowledge that
patient safety, infection prevention, and control are not
skills but patient care outcomes. However, we consider
that improving patient safety and infection prevention
and control depend on teaching a basic set of skills, such
as situation awareness, communication, decision making,
and professionalism, which are essential elements of non-
technical skills.

Conclusions

There is a need for non-technical skills training for ortho-
pedic surgeons in the MENA region. Most surgeons pre-
fer these courses to be face-to-face and part of a major
event. The most important courses were related to
patient safety, infection prevention and control, commu-
nication skills, teamwork, and team management.
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