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Abstract

Background Simulated self-practice using simulation models could improve fine motor skills and self confidence
in surgical trainees.

Aims The purpose of this study is to evaluate on self-reported confidence level in cardiothoracic surgical trainees
by using surgical simulation models.

Methods We conducted a cross-sectional study on all surgeons (n=10) involved in MIS simulation training. All sur-
geons are required to perform on three minimally invasive surgery (MIS) procedures (Mitral Valve Repair, Mitral Valve
Replacement and Aortic Valve Replacement). A questionnaire was designed based on two existing scales related

to self-confidence, the surgical self-efficacy scale [SSES] and the perceived competency scale [PCS]. We assessed their
self-confidence (before and after training) in the use of simulation in MIS procedures using rating scales 1-5. The mean
score was calculated for each domain and used as the predictor variable. We also developed six questions (PCS) using
Objective Structured Assessment of Technical Skills (OSAT) related to each domain and asked participants how confi-
dent they were after performing each MICS procedure.

Results The mean score was 4.7 for all assessed domains, except "knowledge" (3.8). Surgeons who had performed
one or more MIS procedures had higher scores (P<0.05). There was no correlation between the number of MIS proce-
dures performed and self-confidence scores.

Conclusions The results indicate that the cardiac surgery training based on MIS simulation improves trainees

and consultants in terms of the level of self-confidence. Although surgeons generally have high levels of self-confi-
dence after simulation training in MIS cardiac procedures, there is still room for improvement with respect to technical
skills related to the procedure itself and its results.
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Introduction

Self-confidence is a state of mind marked by an individu-
al’s belief in his or her ability to succeed at a task or tasks.
It is generally seen as a positive trait, although too much
self-confidence can lead to carelessness and arrogance,
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Self-confidence is an important attribute for surgeons
and healthcare professionals. It is an essential aspect of
surgical performance and a reliable and valid self-con-
fidence scale can help improve training and assessment
[1]. A cross-sectional study was conducted among resi-
dents of general surgery in the United States, revealing
that 27.5% were not confident when performing pro-
cedures independently [2]. To be successful in clinical
practise, it is crucial to possess critical thinking skills and
self-confidence [3].

Minimally invasive surgical (MIS) techniques have
become the standard of surgical care in the 21* century
and are highly suitable for simulation-based training due
to their inherent nature compared to open surgery [4]. A
simulator allows trainees to improve their skills and per-
formance with a particular technique or new instrument
during training [5].

Objective Structured Assessment of Technical Skills
(OSATS) has been used to assess surgeon technical skills
in laparoscopic surgery [6]. OSATS has been used locally
as a standard for evaluating surgical training programmes
and as an assessment tool for individual surgeons seeking
certification. It provides data on how well surgeons use
technical skills in patient management, but does not pro-
vide information on how confident they are about per-
forming these skills or how often they use them in their
daily practise. In this study, we sought to evaluate a self-
confidence scale by using OSATS for participants.

Methods

In this study, we aimed to evaluate a self-confidence
scale for surgical trainees and consultants using a self-
designed simulation tools in minimally invasive cardiac
surgery (MIS). Participants consist of five final year surgi-
cal trainees and five consultants which had at least three
years of working experience at a consultant level. They
all were from different institution and had comparable
training and skills levels. We use a simulation tools (as
shown in Figs. 1 & 2) in minimally invasive surgery (MIS)
for cardiac surgery. All surgeons are required to perform
on three MIS procedures (Mitral Valve Repair, Mitral
Valve Replacement and Aortic Valve Replacement). We
hypothesised that the instrument would be able to dis-
tinguish between the two groups of surgeons (trainees
and consultants) and that the level of confidence would
be higher between consultants than among trainees. Data
were collected using survey questionnaires and analysed
using descriptive statistics, t tests, and ANOVA.

A questionnaire was designed based on two existing
scales related to the surgical self-efficacy scale [SSES]
of self-confidence and the perceived competence scale
[PCS]). We developed six questions related to each
domain in PCS and asked participants how satisfied and
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Fig. 1 Surgical simulation tools on minimally invasive cardiac surgery
training

confident they were after performing each MICS proce-
dure (as shown in Figs. 3 and 4).

To evaluate the effect of a hands-on workshop on the
level of self-confidence of surgical trainees and consult-
ants in the use of simulation tools in minimally invasive
cardiac surgery, we designed a prospective observational
study with two groups: group A (n = 5) consisting of sur-
gical trainees and group B (n = 5) consisting of consult-
ants. All participants completed the SSES questionnaire
before and after a hands-on workshop on MIS. The study
population included all surgical trainees and consultants
working in the cardiothoracic surgical field.

The SSES questionnaire is designed to assess their self-
confidence (before and after training) in the use of simu-
lation tools in MIS cardiac procedures through rating
scales 1-5. From 1 not being confident at all to 5 being
completely confident. Each procedure is divided into
suture placement, ring/valve implantation, and suture
knotting using a knot pusher (as shown in Fig. 5). Data
were assessed by comparing mean scores obtained by
the two groups (trainees vs consultants), depending on
whether the data was normally distributed.

The PCS questionnaire includes six items on surgeons’
confidence in MIS simulator training, which include
time and motion, knowledge of instruments, instrument
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Fig. 2 Surgical simulation tools on minimally invasive cardiac surgery
training

Fig. 3 Training in the simulator
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Fig.4 Aortic valve replacement model

handling using dominant and nondominant hand, syn-
chronisation between hands, and respect for tissue. Each
item had 5 possible responses, from the rating scales 1-5,
based on their satisfaction and confidence (as shown in
Fig. 6). Three separate questionnaires for 3 different MIS
procedures training (Mitral valve repair, Mitral Valve
replacement and Aortic valve replacement) were filled
in by the participants after their training, The data was
assessed by comparing mean scores for all domains.

Results
For the surgical self-efficacy scale [SSES], the results
showed that there was a significant difference between
the two groups in terms of their level of confidence after
MIS training (p < 0.05) in training for the three proce-
dures (mitral valve repair, mitral valve replacement,
aortic valve replacement). Two groups had a significant
increase in confidence level in terms of suture placement,
ring / valve implantation, and suture knotting using a
knot pusher. For all the three procedures, the mean score
was 2.6 before the training and ranging from 4.3-4.5 after
the training.

The results showed that the before and after training
scores were significantly higher in both groups (surgical
trainees and consultants) after the hands-on workshop
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Trainee / Consultant
Evaluation of confidence level before and

Before-Hands On

Procedures
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after MIS Hands-On Workshop

Confidence Level

Mitral valve repair

1 2 3 4 5

1. Suture placement

2. Ring implantation

3. Suture knotting using knot pusher

Mitral Valve Replacement

1, Suture placement

2. Valve implantation

3. Suture knotting using knot pusher

Aortic Valve Replacement

1. Suture placement

2. Valve implantation

3. Suture knotting using knot pusher

After-Hands On

Procedures

Confidence Level

Mitral valve repair

1 2 3 4 5

1. Suture placement

2. Ring implantation

3. Suture knotting using knot pusher

Mitral Valve Replacement

1. Suture placement
2. Valve implantation

3. Suture knotting using knot pusher

Aortic Valve Replacement

1. Suture placement

2. Valve implantation

3. Suture knotting using knot pusher

Confidence Level
1~ Not confident at all
2 - Slightly confident
3 —Somewhat confident
4 — Fairly confident
5 ~ Completely confident
Fig. 5 Surgical Self-Efficacy Scale (SSES) Questionnaire for Confidence Level

than before (p<0.05). There were no significant differ-
ences between groups A and B (p>0.05)

In terms of the perceived competence scale [PCS]
using Objective Structured Assessment of Techni-
cal Skills (OSATS), the mean score for the 3 MIS

procedures was lower than 4 (scale range 0-5) for all
evaluated domains (time and motion, handling of
instruments using the dominant and non-dominant
hand, synchronisation between hands, respect for tis-
sue) except for "knowledge of instruments” (> 4). The
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Each trainee will self-evaluate In three different procedures with a score from 1 (low) to 5 (high)

(Tick at the box)

1. Mitral Valve repair

1 3 5
Time and motion Many unnecassary Efficient time/motion but Economy of movement and
moves SOME UNNEecessary moves maximum efficlency

Knowledge of
Instruments

Frequently asked for
the wrong
Instrument or usad
an inappropriate
instrument

Knew the names of most
instruments and used
appropriate Instrument for the
task

Obviously familiar with the
Instruments required and their
names

Instruments handling
(dominant hand}

Repeatedly makes
tentative or
awkward moves
vith instruments

Competent use of Instruments
althcugh cccasionally
appeared stiff or awkward

Fluld moves with Instruments
and no awkwardness

Instruments handling
(non- dominant hand)

Repeatedly makes
tentative or
awkward moves
vith Instruments

Competent use of Instruments
although cccasionally
appeared stiff or awkward

Fluld moves with Instruments
and no awkwardness

Synchronization
between the hands

No coordination
between the
movements of the
two hands

Attimes there is coordination
between the movements of
the two hands

Maximum synchronization
between the hands

Respact for tissue

Frequently used
unnecessary force
on tissue or caused

Careful handling of tissue but
occasionally caused
inadvertent damage

Consistently handled tissues
appropriately with minimal
damage
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damage by
inappropriate use of
instruments

Fig. 6 Objective Structured Assessment of Technical Skills (OSAT) form for perceived competency scale (PCS) assessment

mean scores of all domains except knowledge ranged
from 3.5-3.9.

Discussion
The use of simulation in minimally invasive cardiac sur-
gery (MICS) has been rising over the last decade. In view
of increasing patient demand for less invasive surgery, it
is important that cardiovascular surgeons remain famil-
iar with the most widely used approaches to surgery [7].
Training in cardiac surgery using simulation has demon-
strated a substantial influence on the clinical knowledge,
surgical skills (including accuracy, timing, and dexterity),
and confidence of trainees in addressing cardiac surgical
scenarios, in regardless both junior and senior levels [8].
Studies have shown that surgeons who have undergone
additional simulation training improve significantly in
terms of surgical skill [9]. However, there are still many
concerns regarding effectiveness and cost-effectiveness;

Simulators have proven to be effective in cost-effectively
teaching complex laparoscopic skills with the current
surgical training, as discussed in the paper [10].

Simulation based training program has been proven to
improve not only performance skills but also self confi-
dence among trainees [11]. The self-confidence scale can
be used to identify trainees who may benefit from addi-
tional training and support and to assess the effectiveness
of training programmes [1].

In this study, we developed a self-confidence scale for
surgeons to evaluate their confidence in using simula-
tion and compared surgical trainees and consultants.
The results showed that both groups had moderate self-
confidence in using simulation to develop minimally
invasive cardiac surgery skills, but this was significantly
higher among consultants compared to trainees. How-
ever, there were no differences between the two groups
in their perception of the importance of using simulation
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in teaching surgical skills. This is consistent with previ-
ous studies that have found that surgeons believe that the
use of technology can improve skill acquisition and lead
to better outcomes [12].

Although this study was conducted in a single institu-
tion, similar findings may be obtained in other institu-
tions, as many hospitals use simulators to teach skills
related to minimally invasive cardiac surgery.

However, this study is only conducted in a small sam-
ple size. Therefore, it is recommended that further stud-
ies with larger samples be conducted to establish if there
are differences between these two groups with respect to
their level of confidence in the training of MIS simulation
tools for cardiac surgery.

To date, there has been no published work exploring
whether surgeons’ perceptions about the importance of
using simulators differ according to speciality or experi-
ence levels.

Conclusions

This study provides a new way to evaluate surgical
self-confidence using an easy questionnaire with good
psychometric properties. The self-designed MIS simula-
tion tools also can be used as an evaluation tool during
training courses or when evaluating surgical trainees or
consultants before starting a procedure to assess their
self-confidence before starting the procedure. Our study
has shown that this scale can be used effectively to evalu-
ate surgical trainees and consultants in the use of simu-
lation for minimally invasive cardiac surgery. The results
indicate that a single adjective rating can help measure
tools for training and self-improvement in surgical skills.
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