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worldwide surgical training program, there is a dearth of
accredited surgical training centres that harmonize learning
experiences. Following concerns about patient safety and
the long learning curve in surgical training, the role of
accredited surgical training centres is being emphasized.
This research reports on the perceptions of surgical trainees
at an accredited training centre in the UAE.

Methods: We used a questionnaire with 10 close-ended
statements about demographic data and the quality of
course contents in dry and wet labs as well as in theo-
retical training sessions. Quantitative and qualitative
analyses were conducted using SPSS software, and
NVIVO was used to identify common themes.

Results: Of 2124 respondents who attended 934 courses,
1866 (87.6%) were men and 258 (12.1%) were women.
Most respondents (1848; 87%) represented the Middle
East, and 1093 (51.5%) of them worked in hospitals.
Although most attendees were satisfied with the quality
of the contents and materials used for surgical training,
they were dissatisfied for ‘Would you prefer to have more
surgical training by lectures, oral interactive sessions, or
videos’? A significant number of respondents proposed
more hands-on surgical training and did not like theo-
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retical sessions (p < 0.05). Furthermore, there were great
variations in responses in terms of the participants’
regional and workplace profiles.

Conclusion: This study underlines the need for more
hands-on surgical training. These findings urge educators
to modify surgical training programs to embed more
practical and hands-on surgical training.
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Introduction

The value and mechanics of training, assessment, and
certification for surgical competence have been debated
widely, especially in recent years. In the past, surgical
trainees have had ample time to learn by watching and
listening to their seniors and shadowing them in the wards,
operation theatres, and outpatient departments. However,
with current time constraints, surgical training needs to uti-
lize more adult learning principles.] It should be a learning
which is flexible and self-directed, experiential and reflec-
tive, built on prior experience, goals-oriented, and self-eval-
uating.2 There are four basic aims that underpin surgical
education’: (a) current and updated evidence-based knowl-
edge; (b) excellent communication skills’; (c) competent
technical skills; and (d) superb clinical judgement.

In recent decades, technical skills training has undergone
several modifications to enrich the mastery of techniques and
maintain a high level of patient safety. Studies on surgery
simulation have stated that inorganic (synthetic and com-
puter) and organic (animal or cadaver) simulations are effec-
tive and promising modes of training.47(‘ The outright benefits
of simulation-based training stem from the fact that it is not
associated with any morbidity or mortality and can be done
repeatedly, hence reducing harm to real patients. Surgical
teachers must ensure that the surgeons of the future are as
competent as or better than their teachers; this can be achieved
using the same assessment tools during simulation training
that are used with real patients.7 The success of simulation
training will depend on evidence of its advantages as well as
its cost-effectiveness’ and evidence that simulators provide
safe and realistic opportunities for repeated practice, with
feedback and objective metrics of performance."

The focus on simulation using animal and cadaveric
models and mannequins has reduced the need for training on
real patients to develop surgical competence, especially in the
early years of surgical training. Such surgical acumen can
only be gained by sustained practice over many years, com-
plemented by timely expert feedback. This should be
nurtured by a supportive environment with a learner-centred
surgical training approach.m‘11 Unfortunately, there is a
worldwide dearth of accredited surgical training centres
that can harmonize the learning experience for surgical
trainees. Furthermore, there is no mechanism for updating
senior surgeons’ knowledge and skills in the innovative
developments of surgical craftsmanship. A stepping-stone
would be to explore the perceptions of surgical trainees
attending a surgical training centre regarding their learning
preferences and then to customize surgical training courses
that can effectively articulate with their needs. In this paper,
we present our data on the evaluation of surgical training

courses by analysing the opinions of attending surgical
trainees and established surgeons in a study that was con-
ducted at the Sharjah Clinical and Surgical Training Centre
(SCSTC) over the last 7 years.

Materials and Methods

Data were collected regarding surgical trainees’ percep-
tions of the surgical training courses at the end of training in
a study that was conducted from 2011 through 2017 at the
SCSTC.

The SCSTC encompasses the Sharjah Surgical Institute
(SSI)—a state-of-the-art training facility for health care
professionals in the region that is regarded as one of the
best training facilities in the Middle East. The centre is
equipped with a top-quality laparoscopic and endoscopic
surgery facility using animal, dry lab, and virtual reality
platforms. It was established as a partnership venture
between the University of Sharjah (UoS), the Ministry of
Health United Arab Emirates (UAE), the Royal College
of Surgeons (RCS), the American Heart Association
(AHA), and major medical equipment companies such as
Johnson & Johnson to create and implement strategic
training programs. Since its inauguration in May 2010, the
centre has conducted 934 surgical and clinical training
courses involving more than 14,678 physicians, nurses, and
other health professionals from the UAE, GCC, Middle
East, India, and Pakistan as well as some African and
European countries.

The courses offered follow the standards of the RCS
England, American College of Surgeons, European Surgical
Institute, AHA, ITLS international, and Advanced Life
Support Group. The centre has 12 consultation rooms and
simulated clinics with cameras linked to a control room, two
simulation wards (8 stations), state-of-the-art simulation
operating rooms (OR1) with 5 stations for live animals, and a
cadaveric room (OR2) with 6—8 stations where freshly
frozen cadaveric specimens are used mainly for bone and
joint, ENT, spine, and trauma surgery. A world-renowned
international faculty of field experts supervises relevant
courses at SCSTC. The courses were developed by senior
surgeons from the RCS, such as the Basic Surgical Skills
(BSS) course. In addition to senior national and interna-
tional faculty, depending on the type of the course. The
average course structure is almost 40:60 of presentations to
hands-on training. Presentations regarding knowledge as
well as evidence for the procedure are given by senior faculty.
Hands-on training utilizes animal organs, live goats, and
cadaveric specimens for surgeries, depending on the type of
surgery, the target audience, and the participants’ level.
Average course length is 2—3 days. Depending on the course,
there are various levels of assessment. For example, the BSS
course includes a comprehensive assessment of each session
and feedback; in other courses, the assessment is less strin-
gent, but in all courses, individual feedback is given for
improvement.

Course evaluation instrument

The instrument used was a standard evaluation form that
all participants were invited to complete at the end of each
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course. This form had 10 close-ended statements about the
quality of course contents, training strategies in dry and wet
labs, and theoretical sessions. The statements used on the
evaluation form are elaborated in Figure 1. The surgical
trainees were instructed to respond with a numerical value
on a 5-point-Likert scale: 1 (highly dissatisfied), 2 (dissatis-
fied), 3 (neutral), 4 (satisfied), and 5 (highly satisfied) for
statements 1 to 9 (S1 to S9), while for statement 10, the
trainees were asked whether they would recommend the
course to their colleagues by selecting a value on a scale from
1 to 10. The questionnaire was validated looking at face
validity, contract validity, and content validity, which were
favourable.

Statistical analysis

We used SPSS version 20.0 for the quantitative analysis
for analysing frequency distributions, descriptive statistics,
and non-parametric tests for ordinal data. The Mann—
Whitney U and Kruskal—Wallis tests were used for deter-
mining the variations in responses between different de-
mographic variables. The Mann—Whitney U test was
applied to investigate the variations across two groups,
whereas the Kruskal—Wallis test was used to record the
variations across more than two groups. Qualitative analysis
was performed with NVIVO software to explore the main
and sub themes about the surgical training courses. A p value
of less than 0.05 was considered significant.

Results
Empirical results

As many as 2124 respondents provided feedback
regarding their perceptions of the quality of the surgical
courses they attended during the study period. Most re-
spondents were men (1866; 87.6%), and only 258 (12.1%)

Table 1: Demographic characteristics of the surgical trainees
(n = 2124).

Variable Values categories Frequency Percentage

demographic

Gender Male 1866 87.6%
Female 258 12.1%

Geographic Asia 129 6.1%

position Middle East 1848 87%

Europe 72 3.4%
Africa 67 3.2%
North America 8 0.3%

Workplace Hospital 1093 51.5%
University 700 33%
Private clinic 331 15.5%

women attended the courses (Table 1). Most of the attendees
(1848; 87%) were from the Middle East. Regarding
professional experience, most respondents (1093; 51.5%)
worked in hospitals.

Descriptive analysis

Figure 1 shows the results of the descriptive analysis done
by a chi-square test of independence for all statements using
a median value across years. For statements 1 to 8, a median
value of 4 showed the level of satisfaction. Although the
attendees were satisfied with the quality of the contents and
the material used for surgical training, they were dissatisfied
for Would you prefer to have more surgical training by lec-
tures, oral interactive sessions, or videos? as shown by a
maiden value of 2 in 2011. Finally, for Would you recommend
this professional educational course to colleagues? all re-
spondents suggested that they would highly recommend the
courses that they have attended.

A snapshot of the aggregate descriptive results for all
years that reflects the significant variations in responses

Number of a particular statment

S1:How did you like the course in general?
$2: Was the course helpful for your daily work in the
hospital? (Theoretical Part)

S3: Was the course helpful for your daily work in the

hospital? (Practical Part)

S4: Please rate the quality of coaching and surgical training
provided by surgical instructors?
S5:Please rate the quality of surgical training and assistance
provided by the assistants of surgical training sessions?
S6: Please provide your feedback about the quality of
material and surgical training in the wet and cadaveric labs?

S7:Please provide your feedback about

material and surgical training in the dry lab?
S8: Would you prefer to have future surgical training as

hands onin the wet labs?

S9: Would you prefer to have more surgical training by

lectures, oral interactive sessions or
$10: Would yourecommend this Professio
course to your colleagues?
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Figure 1: Descriptive analysis of the trainees’ perceptions by chi-square test of independence (n = 2124).
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among the participants for all statements (p = 0.00) is shown
in Table 2.

Table 3 compares the trainees’ perceptions by gender
using the Mann—Whitney U test. The male trainees had
the highest mean rank of 668.81 compared with 596.17 by
females for statement 2 (p 0.02). The female trainees scored
the highest mean ranks for statements 5 to 8. There were no
significant differences regarding recommending these courses
to colleagues. The trainees’ perceptions of the surgical
training courses’ quality were further analysed with respect
to their geographic representation using the Kruskal—Wallis
test (Table 4). Significant differences were noted for all
statements (p < 0.05). Trainees from Asia showed the
highest significant difference for 3 statements: 2, 6, and 10;
in contrast, trainees from Africa had the highest significant
difference for statements 3, 4, 5, 7, and 8.

Table 5 shows the results of the Kruskal—Wallis test with
respect to the nature of the attendees’ job in various surgical
courses. The results showed that the trainees from hospitals
had the highest mean rank of 1027 for the first statement
(p = 0.00). Similarly, all responses from various workplaces
are shown in Table 5. Significant variations in terms of
analysis of attendees’ workplaces indicate different
opinions and proposed suggestions that would match their
desires and institutional facilities.

Table 6 shows the results of statement 10, Would you
recommend this professional education course to your
colleagues? which was measured on a scale of 1—10. The
overall results show an average of 8 (median value), which
indicates that trainees are highly likely to recommend this
training course to their colleagues. Regarding gender, male
trainees are more likely to recommend this training course
to their colleagues, as shown by a slightly higher median
value of 8 compared to female trainees, with a median
value of 7. Regarding geographic distribution, trainees
from Europe are most likely to recommend this training
course to their colleagues with a median value of 10, as
compared to trainees from other regions, with the median
values of 9, 4, and 2 from the Middle East, Asia, and
Africa, respectively. Regarding workplace, trainees from
universities are most likely to recommend this training
course to their colleagues, showing a median value of 10,
as compared to trainees from hospitals and private clinics
with the median values of 9 and 5, respectively.

Table 3: Surgical trainees’ perceptions by gender in the study
cohort (n = 2124).

Statement Male MR Female MR Mann-W U Z P-value
S1 996.25 953.08 200531 —1.20 0.23
S2 668.81 596.17 78545 —2.38 0.02%*
S3 914.64 814.58 148908 —2.86 0.00%***
S4 344.67 333.20 12508 —0.39 0.69
S5 45.37 66.20 119 —1.89 0.06*
S6 422.25 541.79 18158 —3.96 0.00%**
S7 290.39 350.86 17352 —3.24 0.00%***
S8 290.37 351.00 17340 —3.26 0.00***
S9 341.99 376.55 11638 —1.19 0.23

Note: Mann—Whitney U test is applied here. *** ** and *
represent the 1%, 5%, and 10% levels of significance,
respectively.

For the open-ended field, 637 trainees did not provide any
comment, while 1487 trainees provided some comments.
Four hundred and ninety-six respondents wrote notes of
thanks, and 991 shared their views regarding the effectiveness
as well as suggestions to improve the quality of training
courses (Figure 2). Using NVIVO software, four main
themes—well-designed and productive courses, effective
learning environment, gained professional experience, and
great teamwork—were extracted regarding the effectiveness
of the training programs. The five key suggestions
generated were clustered as time, facilities and equipment,
resource persons, course design, and assessment of needs.
These five themes have respective subthemes, which are
portrayed in Figure 2.

Discussion

In the present study, the attending surgical trainees were
satisfied with the quality of the contents and the materials
used in surgical courses at SCSTC. In addition, the partici-
pants showed their willingness to recommend the courses that
they attended to their colleagues. This may reflect the use of
state-of-the-art equipment, cutting-edge technologies, and
expert field preceptors invited to our centre. Similar high rates
of satisfaction have been reported in other studies.' >3
However, in our study, the participants showed their

Table 2: An aggregate of descriptive analysis by chi-square test of independence across years 2011—2017 (n = 2124).

Statements Median  Chi-square  P-value
S1: How did you like the course in general? 4.00 1795% 0.00***
S2: Was the course helpful for your daily work in the hospital? (Theoretical Part) 4.00 1043° 0.00%%**
S3: Was the course helpful for your daily work in the hospital? (Practical Part) 4.00 1718°¢ 0.00%**
S4: Please rate the quality of coaching and surgical training provided by surgical instructors. 4.00 1494 0.00%%**
S5: Please rate the quality of surgical training and assistance provided by 4.00 21°¢ 0.00***
the assistants of surgical training sessions.
S6: Please provide your feedback about the quality of material and 4.00 375" 0.00%***
surgical training in the wet and cadaveric labs.
S7: Please provide your feedback about the quality of material and surgical training in the dry lab. 4.00 2788 0.00%**
S8: Would you prefer to have future surgical training as hands-on in the wet labs? 4.00 2920 0.00%%**
S9: Would you prefer to have more surgical training by lectures, oral interactive sessions, or videos?  2.00 1491 0.00***

Notes: The minimum expected cell frequency: a = 396.2; b = 264; ¢ = 361; d = 229; e = 30.7; f = 215.3; g = 149.3; h = 129.6; and i = 229.

Total respondents are 2124.
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Table 4: Surgical trainees’ perceptions across regions in the study cohort (n = 2124).

Statement Mean rank Chi-square P-value
Asia Middle East Europe Africa North America

S1 991 980 1186 1055 895 12.02 0.02%**
S2 785 640 822 754 583 27.18 0.00***
S3 1003 887 992 1032 627 14.10 0.01**
S4 346 340 328 398 79 9.57 0.05*
S5 51 43 53 69 9.91 0.02%**
S6 517 423 429 448 437 9.70 0.05*
S7 283 296 289 385 112 11.06 0.03**
S8 281 296 282 382 103 10.72 0.03**
S9 373 336 259 422 458 16.18 0.00%**

Note: Chi” value of Kruskal—Wallis test. ***, ** and * represent the 1%, 5%, and 10% levels of significance, respectively.

dissatisfaction with the statement Would you prefer to have
more surgical training by lectures, oral interactive sessions, or
videos? as shown by the median value of 2 in 2011. In a
study conducted on the surgical trainees at the Academy for
Int’l Minimally Invasive Surgery (AIMS) in Italy by
Antonello et al., the participants preferred hands-on
training in operating rooms, tutoring by skilled colleagues,
and short fellowships as a means of strengthening their sur-
gical skills. 1> Such findings from AIMS resonate with SCSTC
as the participants preferred hands-on surgical training more
than theoretical knowledge. Matter et al. (2013) surveyed the
readiness of general surgery trainees who were looking for-
ward to entering surgical subspecialty fellowships. The re-
searchers reported that, out of 91 respondents, 21% were not
prepared for independence in operating rooms, 38% indi-
cated insufficient patient ownership, 30% could not handle
tissues atraumatically, and 26% were not able to identify
tissue planes during dissection.'* Such dissatisfaction of
surgical trainees has been reported by other studies as
well.'”>'% An overarching factor responsible for inadequate
surgical training in designated health care facilities is
patient safety, as patients are exposed to a greater risk, and
the time to complete surgical procedures is longer.17
Furthermore, surgical preceptors fail to provide enough
cases for trainees during the stipulated surgical training
period. Accredited surgical training courses have the
potential to bridge this gap in surgical training by providing

Table 5: Comparison of the surgical trainees in terms of their
workplaces in the study cohort (n = 2124).

Statement Mean rank Chi-square P-value

Hospital University Private

virtual reality simulation avenues that can certainly
overcome the risk of threatening patient safety.18
Mechanical simulators are a cheaper version in which
objects or organs are placed in boxes, and then trainees
perform various exercises using surgical instruments. 1 Labs
using live animal surgery are considered the best training
tools, with a high fidelity unmatched by other kinds of
simulation armamentarium.”’ Telementoring is another
powerful surgical training tool that carries the potential for
coaching and mentoring surgical trainees from remote areas
by using cutting-edge innovative digital and surgical tech-
nologies.21 The accredited surgical training centres use a
range of surgical education and training models that are
invariably influenced by available resources and by legal
regulations for the use of animals and cadavers.

In the study population, the number of female partici-
pants was significantly small (12.1%); this is attributed to
Middle East society norms and fewer females selecting sur-
gery as their career option. However, there are certain areas
where the females outnumber males, like gynaecological
surgery, cosmetic gynaecology surgery, laser surgery, and
dental surgery. We also found that the number of female
participants is increasing in the ENT workshop.

In this study, in response to the questions regarding
whether the theoretical and practical parts were helpful in
their daily work at the hospital, males scored significantly
higher mean ranks than their female counterparts, whereas
female participants scored higher mean ranks in feedback
about the quality of material in dry and wet labs (Table 3).

Table 6: Would you recommend this professional education
course to your colleagues? (n = 2124).

clinic Variable demographic Values categories Median
S1 1027 978 904 14.21 0.00%*** Gender Male 8
S2 692 610 656 13.98 0.00%** Female 7
S3 949 858 857 16.55 0.00%** Geographic position Asia 4
S4 362 337 303 9.74 0.01** Middle East 9
S5 39 59 36 17.80 0.00%*** Europe 10
S6 439 417 442 2.12 0.35 Africa 2
S7 295 307 296 0.63 0.73 North America 9
S8 292 317 290 3.18 0.20 Workplace Hospital 9
S9 354 355 285 14.49 0.00%*** University 10
Note: Chi® value of Kruskal—Wallis test. ***_**_ and * represent LR @ i 5
Overall 8

the 1%, 5%, and 10% levels of significance, respectively.
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Published literature regarding gender differences among
trainees in terms of attrition and barriers to women in
surgical training has shown higher attrition rates among
female residents than among male residents.”””  The
demanding nature of surgical training with more focus on
longer duty hours certainly affects the preferences of
surgical trainees among genders.24 The results of the
Kruskal—Wallis test showed significant differences for all
statements (p < 0.05) among trainees from Asia, Europe, and
Africa (Table 3). Interestingly, the European trainees liked
the courses more than other surgical trainees did, while the
Asian attendees were more satisfied with the theoretical
parts of the courses that they attended. Again, varying
scales of surgical services and training programs in different
hospitals might play key roles in such dissimilarities in
opinion. As we analysed the results, we found that Asians
liked the theoretical parts of the course predominantly
because the majority of Asian health care facilities have an
enormous number of patients available for surgical
training, but there is a scarcity in coaching about the
theoretical component.

This study showed significant variations in attendees’
preferences regarding the desired training tools at their

workplaces, which signals that multi-modal training pro-
grams across hospitals lack uniformity and standardiza-
tion (p = 0.00). Participants in this study showed multi-
modal learning styles and preferences, a finding endorsed
by several other studies.”>° However, most respondents
preferred the more hands-on surgical training in animal
labs. The diversity of learning styles with uneven distri-
bution stresses that the surgical educators should
customize training programs in line with the trainees’
preferences. The Accreditation Council for Graduate
Medical Education has imposed an 80-h workweek for all
residency programs since 2003,”” and this regulation has
witnessed a shift within the majority of surgical trainees
towards a preference for team-based learning in patient
care.”® Thus, the surgical training programs should be
delivered in an environment congruent with an
individual’s learning style.29 On the same note, based on
the lessons learnt from surveys, surgical training centres
can modify the contents and delivery of their training
courses to maximize surgical training effectiveness.

The qualitative analysis using NVIVO software, in this
study, clinched five major suggestions regarding time, facil-
ities and equipment, resource persons, course design, and

Well-designed and
productive courses

Effective learning
environment

Gained professional Great teamwork

exposure

N

Quality of surgical
training courses

-

Suggestions to
improve further

Time Facilities and Resource Course design Assessment of
Equipment persons needs and
wants
Stick to Use c-arm Highly More. IChO?S‘; same
time workstation skilled practical evelo
faculty sessions trainees

Time limit More work Two Live Tailor to goals
for Q & A stations and surgeons transmission of trainees

instruments per animal
Increase Continuous
time for For all communication
drv and Well-equipped ranks of

Y an surgeons

dry and wet g
wet labs

labs

Research-
based
Better presentation
accommodation

Figure 2: Qualitative analysis of surgical trainees’ opinions regarding improving the quality of surgical courses (n = 2124).
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assessment of needs. Per se organization and disciplined
delivery of the course, availability of cutting-edge surgical
technologies, and content experts are the major determinants
of the success of any surgical training event. The assessment
of a needs analysis would certainly enrich the learning
climate, as the course design will directly target the partici-
pants’ training needs. The disparities in the needs analysis in
our study reflect the different scales of resources and exper-
tise available at participants’ workplaces. Nevertheless,
accredited surgical training centres can reinforce surgical
residency programs by providing sufficient training on
preferred training models.

Study limitations

Our research does not validate the effectiveness of sur-
gical training courses in improving the competence of sur-
gical trainees in their subsequent live surgeries. Further
research into the effectiveness of similar surgical training
courses in live surgery is required. The centre’s plan is to
follow all trainees to gather information about the various
outcome indications of their operations, including length of
stay and complications such as wound infection and
bleeding. When possible, patients’ satisfaction will also be
investigated.

Conclusion

This study showed significant variations in preferences
for enhancing participants’ surgical skills. Most partici-
pants preferred hands-on surgical training and practical
demonstration. There were also significant variations in
responses among gender and among Asian, European, and
African participants. Due to concerns about patients’ safety
and potential risks, accredited surgical training centres
carry a great potential to strengthen and enhance basic and
advanced surgical skills. However, more evidence-based
studies are needed to validate these findings.
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