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ORIGINALARTICLE

Evaluation of Medical Students’ Knowledge and
Attitude toward Laparoscopic Surgeries

Background: Nowadays, almost all abdominal surgeries,
including those on the colon, rectum, stomach, liver, and
pancreas, are performed laparoscopically. By recognizing
the latest advancements in minimally invasive procedures,
such as laparoscopy, and the absence of a dedicated
training program in this area from our nation's medical
curriculum, it is evident that assessing medical students
attitude and knowledge is crucial.

Method: In this cross-sectional study, 102 medical
students from Islamic Azad University, Mashhad Medical
Science Branch, in 2023-2024, were assessed using a
questionnaire created by the researcher. The inclusion
criteria were passing the internship or externship in 2023
and passing the surgery course during the externship.
Incomplete questionnaire data served as an exclusion
criterion. The questionnaire included 17 attitude questions
(Likert scoring) and 14 knowledge questions (maximum
score of 13). The questionnaire's validity and reliability
were verified. The analysis was conducted using IBM
SFE)SOSsversion 26 software, with asignificance level set atp
< 0.05.

Results: Of the 102 students who participated in this study,
57 (55.9%) were externs. The mean age was 24.74 + 2.48
years. Most of the participants were female (70.6%). The
mean knowledge score was 9.77 + 1.88, which signifies a
commendable level of knowledge among participants.
Furthermore, the attitude score was also assessed and found
to be favorable. This study demonstrated that neither gender
nor educational attainment had a statistically significant
impact on the knowledge and attitude scores pertaining to
laparoscopic surgery (p > 0.05).

Conclusion: Medical students recognize the importance
and benefits of laparoscopic procedures; however, their
knowledge and attitude toward this field need to be
improved. Enhancing educational programs and providing
hands-on learning opportunities will better prepare
students to perform laparoscopic procedures effectively.

Keywords: Attitude, Knowledge, Laparoscopy, Me ical
Students
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Students’ Knowledge on Laparoscopic Surgeries

INTRODUCTION

Laparoscopic cholecystectomy began in Europe,
with the first successful procedure performed by
Philippe Mouret in 1987. The introduction of this
technique marked a significant milestone in the
treatment of gallstone disease, leading to the
development of surgical methods that prioritize
minimal access. This approach aims to minimize
surgical trauma while ensuring adequate visibility
of the surgical field (1). Today, laparoscopic
surgery is utilized for nearly all types of abdominal
surgery, including the colon, rectum, stomach,
liver, and pancreas. Compared to open surgery,
laparoscopic procedures result in less operative
stress, leading to shorter hospital stays, quicker
recovery times, and an improved quality of life for
patients. Additionally, laparoscopy provides
surgeons with enhanced visualization and
magnification of anatomical structures and
pathologies (2). This method has certain
limitations, including the need fora longer practice
time, the requirement of a unique set of skills, and
the use of a video camera (2,3). Surgeons have
historically been inclined to embrace innovations
that build upon and thereby enhance their self-
defined core skills (4).

During the last few decades, it has been firmly
established that laparoscopic skills can be acquired
outside the operating room (OR) using simulators.
Training can be done on either virtual reality
simulators (VRSs) or box trainers (BTs); both
methods are effective for providing laparoscopic
skills training (5). Given the growing use of
minimally invasive procedures in many surgical
subspecialties, medicalstudents who are exposed to
these procedures earlier may benefit more from
their surgical rotations and be better able to
determine whether a career in surgery is the right
choice forthem (4). Inastudy in Iran, before using
educational booklets, students had little
understandingof operatingroom equipmentandthe
principles of laparoscopic surgery across all
domains. However, using these booklets helped
students become more knowledgeable about
laparoscopic surgical care (5).

Due to the current advancement in minimally
invasive  surgeries, including  laparoscopic
surgeries, and the lack of a specific educational
program in this field within medical education in
the country, this study investigated the knowledge
and attitudes of medical students toward
laparoscopic surgeries.

METHODS

Study design and Participants

This cross-sectional study was conducted among
102 medical students at the Islamic Azad
University, Mashhad medical science branch in

2023-2024. The study was conducted afterapproval
from the ethics committee of the faculty of
medicine (IR.MUMS.REC.1401.231). The
inclusion criteria were completion of an internship
or externship in 2023 and passing the surgery
course during the externship. Incomplete
questionnaire data served asan exclusion criterion.
Questionnaire

In this study, a researcher-made questionnaire was
used. At first, aftera comprehensive review of the
articles, with the help of an expert panel (academic
general surgeons), a primary draft of a
questionnaire about the evaluation of medical
students” knowledge and attitude towards
laparoscopic surgery was designed with 14 four-
option questions about knowledge and 17 five-
option questions about attitude (Likert scoring). For
the questions in the field of knowledge, each correct
answer is given a score of one, and the wrong
options are given a score of zero. To assess
knowledge, a response rate of up to 50% is
considered poor, 75% is considered average,anda
rate of more than 75% is considered good.
Responses to attitude questions were designed in
the form of five-point Likert questions (strongly
agree, agree, neutral, disagree, strongly disagree).
Content Validity

The validity of the questionnaire was confirmed
through the content validity index (CVI) and
content validity ratio (CVR) using the content
validity confirmation method based on the ratios
introduced by Lawshe for CVR (9). Questions with
a CVR above 0.99 and a CVI index greater than
0.79, based on the opinions of 6 expert and
academic generalsurgeons, were confirmed.
Reliability

The reliability of the questionnaire was assessed
through the test-retest method. The questionnaire
was distributed twice, two weeks apart, to 15
eligible participantsin the study. Next, to determine
the internal consistency of the items, Cronbach's
alpha coefficient was calculated. According to the
Cronbach's alpha coefficient of 0.70, all the
questions were confirmed to be reliable. For the
questions in the field of knowledge, each correct
answer is given a score of one, and the wrong
options are given a score of zero. A five-point
Likert scale (from strongly agree to strongly
disagree) was used to structure the questions
assessing attitude.

Data Analysis

Quantitative variables were presented using mean
and standard deviation, while qualitative variables
were displayed as percentages. The normality of the
data was assessed using the Kolmogorov-Smirnov
one-sample test with Lilliefors correction. The
independent-sample t-test was used to compare two
groups of quantitative variablesthathave a normal
distribution. The Pearson correlation test was
utilized to explore linear relationships between
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quantitative variables. The analysis was conducted
using IBM SPSS version 26 software, with a
significance level set atp < 0.05.

RESULTS

In this cross-sectional study, 102 medical students
were included; among them, 72 (70.6%) were
female. The mean age of the participantswas 24.74
+ 2.48 years, and the mean study duration at their
current academic level was 8.74 £ 4.17 months.
There were 45 (44.1%) interns and 57 (54.9%)
externs. Three of the students had prior medical-
related education. Of the 79 respondents who
reported prior experience with laparoscopic
surgery, 32 had received direct theoretical training
in the procedure (attending a laparoscopic surgery
class or educational leaflet). Of the 80 students
(78.4%) who witnessed laparoscopic surgery up
close, 66 had gastrointestinal surgery, two
urological surgery, nine gynecological surgery, and
three other procedures. During their studies, eight
students (7.8%) actively participated in surgery;
four were involved in gastrointestinal surgery, one
in urology, two in gynecology, and one in other
procedures. Thirty-four respondents reported
having undergone laparoscopic surgery for
themselves or a family member; 26 of these cases
involved gastrointestinal procedures, one involved
a urological procedure, five involved gynecological
procedures, and two involved miscellaneous
situations.

Thirteen of the fourteen questionsin the knowledge
section of this survey were scientific evaluations,
and one was a personal assessment of the
participant's knowledge. A score was given foreach
correct answer, while no score was given for any
incorrect answers. The lowest possible score was
four, while the highest score was thirteen. In this
study, the mean scientific evaluation score was 9.77
+ 1.88. Table 1 lists the domain-of-knowledge
questions and the percentage of correct answers.
Neither sex nor educational grade had a significant
effect on the knowledge score regarding
laparoscopic surgery (Table 2). Furthermore, the
linear regression analysis examined the impact of
gender and educational grade on knowledge scores
about laparoscopic surgery, which was not
statistically significant (p > 0.05).

Table 3 presents all 17 questions from the attitude
section of the survey, along with the proportion of
responses for each question. The analysis revealed
no significant differences in students' attitude
toward laparoscopic surgery based on gender or
educational level for any of these questions (p >
0.05).

DISCUSSION

In this study, the mean knowledge score was 9.77 =
1.88, indicating a good level of knowledge. The

study showed that neither gender nor educational
level had a statistically significant effect on the
knowledge and attitude scorestowards laparoscopic
surgery.

Laparoscopic surgery has had a significant impact
on all surgical disciplines and is now firmly
embedded in routine surgical practice. It represents
a new era of technology-dependent surgical
interventions, and, to some extent, its future
progress depends on the growth of interventional
technologies and devices (facilitative, enabling, and
additive) (6). The proper implementation of these
operations needs specific information and skills that
must be taught to students during their medical
education. The connection between medical
students' knowledge and positive attitude toward
laparoscopic procedures stems from the fact that
these students, as the future generation of
physicians, will play a crucial role in improving the
quality of medical services and patient treatment
outcomes. As a result, investigating the level of
knowledge and attitude of these students can help
identify the strengths and weaknesses of medical
education,as well assuggest recommendations for
enhancingeducationalprograms.

In 2008, Hotokzaka et al. conducted a study titled
"Medical Students' Attitudes to Laparoscopic
Surgery." Two hundred and seven medicalstudents
completed a questionnaire assessing their
visualization of, knowledge about, and interest in
observing laparoscopic surgery via a laparoscopic
monitor (laparoscopic observation) and open
surgery. Responses to each item were given as
Likert-type scores ranging from 1 to 5. The results
showed that laparoscopic surgery provides good
visualization of the operative field. However,
students' interest in laparoscopic surgery was
similar to thatof open surgery (7). Compared to the
present study, the results were consistent in terms
of strong comprehension and knowledge of
laparoscopic procedures; however, they were not
consistent in terms of most students’ attitude and
level of interest in laparoscopic surgeries.

Leitzke et al. conducted a study in Brazil in 2022 to
measure medical students' laparoscopic skills. The
study included 50 medical students in the 6th
semester of a medical school in Brazil who
answered 10 questions concerning their habits and
traits. The surgical skills were assessed using a
laparoscopic platform and an abdominal synthetic
model, which consisted of three steps: passing the
needle through the trocar and placing it in the
laparoscopic needle holder, performing a simple
stitch in the synthetic liver parenchyma, andtyinga
surgical knot. The duration of the activity was
limited to fourminutes, and a laparoscopic surgeon
monitored the procedure. Only 18% of students
were able to complete all three surgical stages, and
no personal traits related to greater surgical skills
were identified (8). Inthe presentstudy,only 31.4%
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Students’ Knowledge on Laparoscopic Surgeries

Table 1. The frequency of responses to knowledge questions on laparoscopy in the subjects

Option1
N (%)

Option 2
N (%)

Abdominal surgery
without incision
5(4.9)

Laparoscopy is Laparoscopy s a
Which is correctaboutthe consideredasurgery procedure that can lead

Option 3
N (%)
Minimally invasive
surgery with small
incisions
93(91.2)

Number Question

Which of the following

1 statements is true about
laparoscopic surgery?

Laser-assisted surgery
2(2)

surgeries, has

2 complications of with minimal to serious problems. complications.
laparoscopic surgeries? complications. 0(0) 56(54.9)
46(45.1)

Laparoscopicsurgery is
performedon an
outpatient basisbut in the
operatingroom.
5(4.9)

Laparoscopicsurgery
is performedas an
outpatient procedure.
2(2.0)

Which of the followingis
3 accurate about
laparoscopic surgery?

not considered an
outpatient surgery.
93(91.2)

Is laparoscopicsurgery Laparoscopicsurgery
more painful thanopen is not painful atall.
surgery? 4(3.9)

associatedwitha lot of
pain.
0(0)

less painful than open
surgery.
89 (87.3)

Laparoscopic surgery

N

How long s the hospital Patients are

Laparoscopicsurgery

stay following discharged - | hospitl hasa shorter length of

5 laparoscopic surgery immediately after re?mire]s Al ArespL stay than open surgery.
compared to opensurgery? surgery. Sy az of%n SHiEE 97 (95.1)

2 (2.0) (2.2

6 What is the purpose of Dlagr(\(c]))stlc Therapeutic Diagnostic-therapeutic
laparoscopic surgeries? 1(1.0) 49 (48.0)

Which is correct about the Very long (more than iy br;e;tgloess;)than half It varies depending on

7 duration of laparoscopic three hours) 101 g) the type of surgery

surgery? 0(0) ' 85(83.3)

What sorts of operations Gastrointestinal

8 may be performed surgery only
laparoscopically? 0(0) 0(0) 0(0)
In all laparoscopic .
S . Performing
- L . surgeries, it is Some laparoscopic -
auch ?ﬁ:g:s':g]?ned in necessary to createa procedures (butnotall) degg:sgzaﬂétng;en;n's
9 pneumoperitoneumduring working space_WIth MRS viewpointand
laparoscopic surgery? I_aparoscoplc PEUAEECTIEACLA evaluation.
’ instruments. 12 (11.8) 36 (35 3)'
54 (52.9) ’
What gas is most
Co2 N20 02
10 commonly used for 58 (56.9) 21(20.6) 6(5.9)

pneumoperitoneum?

The gas pressure is
increased until the
surgeon has enough

The gas pressure inside
the abdomen is
determined by the

The gas pressure inside

Which optionis correct the abdomen hasa

regarding the pressure of

= the gas blown intothe  room to workin the surgeon'sexperience and :ﬁiﬂ?:;g{g;g:egr}?
abdomen? abdominal cavity. preference. 47 (46.1) ’
6(5.9) 4(3.9) ’
In most circumstances,
. . the body's
Which optionis correct  Laparoscopy does not Trilresersltteratlon?, n :?i?ft compensatory
12 regarding metabolic cause any metabolic r%a%ir d?f??ccuﬁes?gr the mechanisms manage
changes during changes. ! atient these alterations that
laparoscopic surgery? 0(0) g @ 9)' happen during
' laparoscopy.
88 (86.3)
What is the most critical - :
f Emergency conditions Previousopen ; ]
13 P P gery acute cholecystitis and abdominal adhesions

makes this operation
technically difficult?

and hypertension

acute appendicitis 9(8.8)

4(3.9)

83(81.4)

Laparoscopy, like other

Laparoscopicsurgeryis Laparoscopicsurgeryis

Urological surgery only Gynecology surgery only

Option4
N (%)

Robot-assisted
surgery
2(2)

Laparoscopy is a
complication-free
surgery.
0(0)

Laparoscopic surgeryis Certain situations

are handledas
outpatients.
2(2.0)

The pain of
laparoscopic
surgery is
unpredictable.
9(8.8)

The length of stay
for laparoscopic
and open surgery
is identical.
2(2.0)
Applicable
independently for
all options
52(51.0)

Shorter thanopen
surgery
16 (15.7)

Laparoscopycan
be used for all
abdominal
surgeries
102 (100.0)

None
0(0)

An equal
combination of the
above
17 (16.7)
Gas pressure
inside the
abdomenhasa
typical range,
although it can be
elevated under
certain situations.
45(44.1)
These alterations
occur during
laparoscopic
surgery butdo not
lead to any
consequences.
11(10.8)

Taking
medications such
as aspirin and
Plavix
6(5.9)

In each question, thecorrect option is highlighted in bold.
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Table 2. Distribution of knowledge scoreabout laparoscopicsurgery by sex and educational grade

operations.

Variable Minimum Maximum Mean (SD) p-value
Male (30 People) 4 13 9.66 (2.07) 0.711
Female (72 People) 5 13 9.8(1.8))
Externs (57 People) 5 13 9.54 (1.61) 0.165
Interns (45 People) 4 13 10.06 (2.15)
Table 3. Distribution of the frequency of responses to attitude questions about laparoscopy
Strongl Strongl
. Ed Agree Neutral Disagree . Ehd
Number Question agree disagree
N(%) N(%) N(%)
N (%) N (%)
1 I believe laparoscopic surgery is advantageous for 39(38.2) 58(56.9) 3(2.9) 4(2) 0(0)
patients.
. . . e 22
2 Ibelieve laparoscopic surgery is more difficultthan open  4(3.9) 39(38.2) 32(31.4) 5(4.9)
surgery. (21.6)
3 I believe laparoscopic surgery requires more skillthan - 28 (27.5) 56 (54.9) 2 4(3.9) 4(2)
open surgery. (11.8)
I believe that laparoscopicsurgery is a safe and low-
4 complication type of surgery for numerous diseases. 15(14.7) 74(72.5) 9(8.8) 3(2.9) 1(1.0)
| believe that if the patient meets the standard criteriafor
5 Japaroscopic surgery, itwould be appropriate forhimto 46 (45.1)  49(48.0) 7(6.9) 0(0) 0(0)
be evaluated and operated on by a laparoscopic surgeon.
I believe that patients with inguinal hemias should be 33
6 encouragedand recommended for laparoscopic surgery. 13 (12.7)  37(36.3) (32.4) 18(17.6)  1(1.0)
| believe a patient with an incision hemia (hemia of the 39
7 previous opensurgical site) should be encouraged and 6(5.9) 23(22.5) 28(27.5) 6(5.9)
referred for laparoscopicsurgery. (38.2)
I believe that patients with symptomatic gallstones would
8 be better encouraged and directed for laparoscopic 36(35.3) 52(51.0) 7(6.9) 4(3.9) 3(2.9)
surgery.
| believe that a patient with morbid obesity should be sent 20
9 to a laparoscopicsurgeon for consultation and bariatric 47 (46.1) 23 (22.5) 10 (9.8) 2(2.0)
surgery. (19.6)
I believe a patient with colon cancer is better referred for 28
10 consultation and a laparoscopic colectomy. 10(9.8) 37(36.3) (275) 23(225)  4(3.9)
I believe a patient with vaginal bleedingwho is a 29
11 candidate for hysterectomy should be referred for 15(14.7) 45 (44.1) 13(12.7) 0(0)
consultationand laparoscopic hysterectomy. (28.4)
| believe that a nephrectomy candidate should be sentto a 35
12 laparoscopic procedure for consultation and 10(9.8)  45(44.1) 12(11.8) 0(0)
nephrectomy. (34.3)
| believe a 75-year-old manwith a history of 37
13 cardiopulmonary issues, tobacco use, and uncontrolled 6(5.9) 23(22.5) (36.3) 32(314) 4.9
diabetes is suitable for laparoscopicsurgery. ’
Given the community's recognition of laparoscopic
14 surgery, medical graduates needto know the basics,. 45 (44.1)  51(50.0) 4(3.9) 2(2.0) 0(0)
15 Including laparoscopicsurgery in the general surgery 26(25.5) 53 (52.0) 2 7(6.9) 4(3.9)
curriculumis beneficial. (11/8)
The academic instruction on laparoscopic surgery is 26
16 appropriate and sufficient. 12(11.8) 34(33.3) (25.5) 26(255)  4(3.9)
17  |preferlaparoscopicsurgeryto opensurgeryinsimilar  35(34.3) 57(55.9) 7(6.9) 2(2.0) 1(1.0)
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Students’ Knowledge on Laparoscopic Surgeries

of the students had received trainingin laparoscopic
surgery, and only 7.8% of the study group
performed laparoscopic surgery directly. However,
77.5% of participants expressed a need for a
laparoscopic surgical training course in general
medicine, which is consistent with the findings of
the above study.

Ina 2018 study conducted by Sedigheh Hanani et
al., onthe effect of usingthe booklet "Fundamentak
of Laparoscopic Surgery” on upgrading the
knowledge of operating room technology students
in laparoscopic surgery care domains at lran
University of Medical Sciences, 28 students in the
8th semester were enrolled. In this study, the
knowledge of students before and after (interval 30
days) instruction in Fundamentals of Laparoscopic
Surgery was assessed utilizing a researcher-made
questionnaire. Following the instruction, students'
knowledge prior to, during, and after surgical care
improved significantly. The author concluded that
students'knowledge of operatingroom technology,
particularly the fundamentals of laparoscopic
surgery, in all domains was low before using the
educational brochure. The use of the educational
booklet resulted in increased student knowledge in
the fields of laparoscopic surgical care, it is
recommended that it be used in the education
program of operating room technology student (5).
In the current study, 80.4% of students believed
their knowledge of laparoscopic surgeries to be
insufficient, a finding consistent with the results of
previous studies.

In 2024, Chen et al. conducted a study titled
“Laparoscopic Training Workshop to assess
medical students' skill acquisition and interest in
surgical careers”. This prospective experimental
study was conducted at E-Da Hospital in Kaohsiung
City, Taiwan, involving 44 medical students. A
questionnaire was used in this study to assess the
impact of education on students' interest in surgery
asa career. The results showed that the laparoscopic
workshop  significantly  improved technical
capabilities and had a positive effect on students'
career aspirationsin surgery. Besides, the hands-on
experience provided by such workshops not only
bolsters skill acquisition but canalso play a pivotal
role in shaping the career trajectories of emerging
medical professionals (9). In our study, there was
no significant relationship between students'
knowledge level, attitude, and educational level,
which could be due to the lack of a focused
academic program on laparoscopic procedures in

our educational program. The availability of a
training program can enhance technical skills and
knowledge levels, according to studies such as the
one mentioned above.

The study has two notable weaknesses: the use of
cross-sectional data and its limited focus on the
Islamic Azad University, Mashhad Medical
Sciences Branch. It is recommended that future
research involve a larger sample size and include
students from other universities. Additionally,
future studies should investigate the effectiveness
of training in laparoscopic surgeries and compare
medicalstudents' attitude and knowledge regarding
laparoscopic techniques with those related to
traditional surgical methods.

CONCLUSION

The current study found that medical students'
knowledge and attitude regarding laparoscopic
operations are satisfactory, but there is room for
improvement. Most students are aware of the
benefits of these operations, including shorter
recovery times and reduced postoperative
discomfort. Some general medical students,
however, are worried aboutthe dearth of trainingin
this field. Itis recommended that medicaleducation
programs incorporate both theoretical and practical
training courses on laparoscopic procedures to
enhance students' knowledge levels and foster a
more positive attitude. Ultimately, these actions can
raise the healthcare standards by precisely and
quickly referring patients who are suitable
candidatesforlaparoscopy.
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