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Abstract

e AIM:. To evaluate the necessity of slit - lamp
biomicroscopy (referred to here as “slit-lamp”) training
from the student’s perspective and reach a consensus on
slit - lamp training in medical students
ophthalmology clerkship.

e METHODS: A controlled before - after clerkship study
was performed on 117 students of the class of 2017
enrolled in clinical medicine at Sun Yat-sen University. All

during
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medical students underwent slit - lamp training during
ophthalmology clerkship. We evaluated the students’
cognition, perceived need and recommendations for slit-
lamp teaching, using a self - completed questionnaire
survey and compared the students’ scores in these
aspects before and after their ophthalmology clerkships.
Additionally, the efficiency of slit - lamp training was
evaluated by subjective student assessment after the
ophthalmology clerkship. Each item was scored on a five-
point Likert Scale. Statistical analysis was performed by
IBM SPSS (Version 20.0; SPSS Inc., Chicago, IL, USA).
e RESULTS: A total of 116 (99.1%) medical students
completed the survey. The average score before clerkship
was 19.99+£3.03, which indicated a high level of cognition
regarding slit - lamp utility; However, this score
significantly increased to 22.97 +2.37 after clerkship ( P<
0.001). The average score regarding perceived need was
also higher for post - clerkship students than for pre -
clerkship students (24.62+3.15 vs. 23.60+2.36, P=0.009).
Moreover, 86.2% of post-clerkship students reported that
hands-on slit-lamp practice could help promote clerkship
quality. More than three - quarters of the surveyed
students tended to agree that slit - lamp practice time
should be increased (76.7% and 77.6% before and after
clerkship, respectively).

e CONCLUSION: A hands - on approach to slit - lamp
training is more favored by medical students in
ophthalmology clerkships, and this training should be
recommended in ophthalmology clerkships given its
potential usefulness for improving clerkship quality.

o KEYWORDS: ophthalmology clerkship; slit - lamp
training; medical education; necessity;  student
perspective
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INTRODUCTION
O phthalmology is a highly practical and specialized
discipline, and ophthalmic education is a fundamental
component of medical training. Essential skills and knowledge
in ophthalmology are necessary for nonophthalmic doctors to
help patients' ™. In the process of teaching ophthalmology,
we have found that it is difficult for students to understand
abstract knowledge, including anatomical structures and
clinical signs”’'. However, the amount of time dedicated to
teaching ophthalmology in medical school education is

6]
)

and theoretical knowledge cannot be

Additionally, the

ophthalmologic studies in the curriculum varies among

. 4
decreasmg{

completely  explained. inclusion  of

teaching institutes, and ophthalmic teaching methods and

standards also vary™ "’

Even more importantly, formal
ophthalmology training is not available for medical students in
some schools'® . Clerkships help medical students not only

enhance previous learning but also effectively integrate

1 Therefore,

theoretical knowledge with clinical practice
ophthalmology clerkships are particularly important.
Additionally, slit —lamp biomicroscopy ( referred to here as
“slit—lamp” ) is an essential tool in ophthalmic examination
and is important for the diagnosis of eye diseases. When
developing an ophthalmology curriculum, it is important to
consider the local needs of slit~lamp training' "’

In ophthalmic clerkships, most ophthalmic examinations are
performed on specialized equipment'""’. The slit=lamp is the
most commonly used equipment in clinical practice and can
improve the intuitiveness and practicality of ophthalmology
clerkship teaching, however, the slit —lamp training is not
generally a part of ophthalmology clerkships of undergraduate
medical students. With the help of a slit —lamp, medical
students can utterly understand the ophthalmology knowledge
that they have learned to gain a proper ophthalmologic
education. However, it is difficult to master the hands —on

12-13]

skills required to operate slit — lamps' For medical

students with a large amount of ophthalmology content to be

"1 the necessity of slit—

learned and limited learning hours
lamp training is increasingly appreciated but remains a
improvements in

!, Therefore, this

significant

. . [15-16
ophthalmology curriculum are required"

controversial issue, and
study investigated the necessity of hands—on practice for slit—
lamp training during ophthalmology clerkships from the
perspective of undergraduate medical students. This study
assessed four aspects: personal cognition, perceived need,
teaching effects, and teaching suggestions.
SUBJECTS/MATERIALS AND METHODS

A total of 117 clinical medicine ( five — year ) students
participated in only 1 - week clerkship at Zhongshan
Ophthalmic Center, Sun Yat—sen University from December
2020 to January 2021. A controlled before — after study was
performed, and the survey questionnaires were distributed
before and after the clerkship.

Ethical Approval The Institutional Review Board at
Zhongshan Ophthalmic Center, Sun Yat — sen University
approved this study ( No. 2021KYPJ084 ).

provided written informed consent and completed the survey.

Participants

To further encourage participation and reduce bias, the
students were not required to provide personal data.
Survey Methods

students were encouraged to prepare in several areas,

Prior to slit—lamp training, all medical

including the basic anatomy of the eye, the structure and
basic procedure of the slit lamp, and the clinical signs in the
anterior segment of the eye. After performing the above
prerequisite preparation, the students received hands—on slit—
lamp training. The students practiced on each other.
Moreover, the teacher selected the appropriate typical patients
for students, and the students could communicate with the
patients during slit—lamp examination.

This study adopted the Chinese version questionnaire survey
method, and a questionnaire was used as the major research
tool. In addition to personal information, the researcher —

developed questionnaire collected information on 4 other

5
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aspects: personal cognition, perceived need, training

effectiveness and training suggestions. The questionnaire
included a total of 31 items. Each item was scored on a five—
point Likert Scale, where 5 = strongly agree, 4 = agree, 3 =
neutral, 2= disagree, and 1= strongly disagree. The students
completed a unified questionnaire at two time points, which
were at the beginning ( pre—instruction) and the conclusion
(post —instruction ) of the one —week clerkship. The post -
instruction survey also included a student evaluation of the
teaching effect, which was further classified as follows: no
effect (1 =2 points ), neutral effect (3 points ), and
significant effect (4-5 points). More detailed information on
the characteristics of the survey questionnaire, including the
original Chinese survey and the English version, is provided
in the Appendices.
Statistical Analysis The measurement data are expressed as
the mean +standard deviation values, and the count data are
expressed as the numbers and percentages of the group. All
data were statistically processed with IBM SPSS Statistics 20.0
for Mac. The Mann — Whitney U test was used to compare
differences in different data points that did not conform to a
normal distribution or uniform variance. The Chi—square test
or Fisher’s exact test was used to compare categorical variables
before and after clerkship. The correlations among the scores
of all subscale items and the correlations of the total score of
the subscale items with the score of the overall items were
evaluated using Spearman’s correlation coefficient. A P-value
less than 0.05 indicated that the difference was statistically
significant.

RESULTS

Demographic Data A total of 116 (99.1%) valid responses
were obtained from 117 medical students; the respondents had
an average age of 21.4+0.96 years. Of the respondents, 57
(49.1%) were males, and 59(50.9% ) were females.
Personal cognition of slit—lamp usability before and after
instruction Table 1 showed the average post— and pre —
instruction scores on each item. The average score on the
cognitive after the clerkship was significantly higher than
before the clerkship (22.97 £2.37 vs. 19.99+3.03, P<
0.001 ). The scores on all cognition items were also
significantly increased after the clerkship. Significant
correlations were noted between the total score on the subscale
items and the overall cognitive score (P=0.001, r=0.317 for
pre—instruction; P<0.001, r=0.583 for post—instruction) .
Perceived need for the slit — lamp training procedure
As shown in Table 2, the
average of the total perceived need score was significantly
higher after the clerkship than before the clerkship (24.62+
3.15 vs. 23.60£2.36, P=0.009). For items related to aid in

understanding, the scores increased significantly after the

before and after instruction

clerkship (all P<0.05). Significant correlations were noted
between the total score on the subscale items and the overall
need score ( P<0.001, r=0.704 for pre—instruction; P <
0.001, r=0.664 for post—instruction).

6

Self—evaluation of effectiveness of slit—lamp training after
instruction The survey results on training effectiveness were
shown in Table 3. A total of 86.2% of students reported that
hands — on slit — lamp practice could help to promote a
significant improvement in clerkship quality, and this item
had a significant correlation with other items related to the
training effect (all P<0.05). Regarding the overall teaching
of skills necessary to master the slit—lamp procedure, 56.1%
of the students reported significant effectiveness. A significant
correlation between the total score on the subscale items and
the overall teaching effectiveness score was noted ( P<0.001,
r=0.745).

Suggestions for slit — lamp training before and after
instruction As shown in Figure 1, both before and after the
clerkship, a large percentage of the students responded
“agree” or “strongly agree” to the need to increase the time
allotted for slit—lamp training (76.7% and 77.6% at before
and after instruction, respectively), and a large percentage
responded “disagree” and “strongly disagree” to eliminating
slit—lamp training (86.2% and 82.8% at before and after
instruction, respectively ). The response regarding the slit -
lamp training test was relatively neutral.

DISCUSSION

In our study, the participating medical students had a high
degree of enthusiasm and perceived need for hands—on slit—
lamp training. Clerkship education is deliberately rooted in the
clinical setting, a strategy that draws on the educational
theories of cognitive apprenticeship, situational learning, and
workplace learning. These theories rely on in—person clinical
immersion experiences to facilitate students’ learning and
interactions with patients andprovider teams. Hands — on
training can help students consolidate the theoretical
knowledge that they have learned""””.

During ophthalmology clerkships, numerous materials, such
as images and cases, are provided to help students gain a
perceptual understanding of the content they are learning ™.
Ophthalmology knowledge is vast, abstract and difficult to
understand. Medical students lack a relevant clinical
background in ophthalmology; thus, most medical students
often have low interest in the learning process and poor
learning effects' "’

Traditional methods of ophthalmology clerkship training make
the learning process difficult, but slit —lamp photography of
the eye and digital camera real —time display can be rich

20-21 . .
2021 However, the exclusive use of images

teaching resources
or video training courses cannot enable students to gain a
personal perceptual understanding. Additionally, the training
simulator cannot provide a complete replacement of the
training on a real person'"”’. Because of the lack of hands—on
practice, students will become bored in clerkship training,
leading to ineffective clerkship training.

However, practical skills require knowledge, familiarity
with equipment, and hand—eye coordination'”*'. Due to the
time constraints in ophthalmology teaching, the challenges

of traditional hands—on training are becoming increasingly
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Table 1 Average of cognition scores on slit—lamp usability xxs
. . Cognition scores
Usability of the slit—lamp - - - - P
Pre—instruction Post—instruction

Most commonly used equipment 4.26+0.85 4.69+0.58 <0.0001

Anterior segment examination 4.22+0.85 4.78+0.49 <0.0001

Show location of eye lesion 4.10+0.88 4.35+0.95 0.0031

Expanded function with the use of accessory devices 4.40+0.60 4.62+0.60 0.0015

Overall cognition 3.02+1.19 4.49+0.61 <0.0001
Table 2 Perceived need for mastery of the slit—lamp procedure xts

Need scores
Perceived need for mastery of the procedure - - - - P
Pre—instruction Post—instruction

Non-ophthalmologists should master the self—performed procedure 3.92+0.76 4.00+0.89 0.3277

The procedure cannot be replaced with slit—lamp images 3.68+0.87 3.47+1.15 0.3250

Helps understand the eye structure 4.28+0.60 4.53+£0.58 0.0006

Helps understand eye signs 4.37+£0.57 4.53+0.64 0.0102

Helps understand real—time teaching displays 4.39+0.54 4.58+0.55 0.0055

Overall perceived need 4.33+0.62 4.44+0.76 0.0434

Table 3 Self—evaluation of training effectiveness after clerkship

Scoring option (n, %)

Effectiveness of training

Strongly disagree ~ Disagree Neutral Agree Strongly agree
Mastery of knowledge of the instrument structure 0(0) 4 (3.4) 20 (17.2) 59 (50.9) 33 (28.4)
Comfortable in using the slit—lamp for examination 4 (3.4) 34(29.3) 40 (34.5) 28 (24.1) 10 (8.6)
Skilled in using the slit—lamp for examination 4 (34) 29 (25.0) 40 (34.5) 30 (25.9) 13 (11.2)
Fluent in using the slit-lamp for examination 4 (3.4) 19 (16.4) 42 (36.2) 39 (33.6) 12 (10.3)
Move the slit—lamp left/right and up/down to exam the eye 3(2.6) 6 (5.2) 20 (17.2) 54 (46.6) 33 (28.4)
Change the light filters 2 (1.7) 3(2.6) 17 (14.7) 61 (52.6) 33 (28.4)
Adjust the width and height of the light beam 2 (1.7) 1(0.9) 18 (15.5) 60 (51.7) 35 (30.2)
Confidently examine the eyelid 2 (1.7) 9 (7.8) 35 (30.2) 49 (42.2) 21 (18.1)
Confidently examine the conjunctiva 2 (1.7) 8 (6.9) 35 (30.2) 51 (44.0) 20 (17.2)
Confidently examine the cornea 2 (1.7) 8 (6.9) 32 (27.6) 52 (44.8) 22 (19.0)
Confidently examine the sclera 2 (1.7) 6 (52) 34(29.3) 53 (45.7) 21 (18.1)
Confidently examine the anterior chamber 2 (1.7) 7 (6.0) 42 (36.2) 45 (38.8) 20 (17.2)
Confidently examine the iris 2 (1.7) 8 (6.9) 39 (33.6) 46 (39.7) 21 (18.1)
Confidently examine the lens 2 (1.7) 12 (10.3) 46 (39.7) 39 (33.6) 17 (14.7)
Improved the quality of the clerkship 1(0.9) 1(0.9) 14 (12.1) 56 (48.3) 44 (37.9)
Excellent effectiveness of overall training 2 (1.7) 10 (8.6) 39 (33.6) 46 (39.7) 19 (16.4)

difficult ™", Previously, a randomized study of both nursing
and medical students suggested that traditional hands — on
training was superior to interactive virtual reality computer

simulation’

, and the joy of learning could be further
increased by practicing on a person''”’. Therefore, it is highly
desirable to provide medical students with more opportunities
for hands—on practice with slit—lamps.

In our study, the medical students practiced on each other,
and this strategy provided hands—on experience with human
subjects, serving as a bridge between theoretical cognition and
actual manual skills. In addition, the practical training
regimen did not involve a formal lecture. We demonstrated
that there was a high degree of personal cognition of and
perceived need for slit—lamp training among medical students ;

furthermore, cognition significantly improved after practical

training **'.  Additionally, the students believed that the
training would improve the quality of the ophthalmology
clerkship. The ultimate goal of teaching ophthalmology is to
increase medical students’ knowledge and procedure graduates
who are highly trained in eye examination skills''* .

the

introduction of many new types of diagnostic equipment, the

Despite the development of modern medicine and
basic slit—lamp is still used as an ophthalmological tool to
inspect the anterior segment of the eye'”’. Furthermore, the
International Task Force on Ophthalmic Education of Medical
Students strongly recommends that ophthalmology education
not be limited to the formal classroom setting and that students
be given the opportunity to observe common ophthalmic
procedures, such as examination of the anterior segment with

a slit—lamp'®'. As shown in our study, medical students need

7
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Figure 1 Suggestions for slit—lamp training before and after ophthalmology clerkship.

slit = lamp procedural training in their ophthalmology
clerkships, and practical skills should be taught in a stepwise
manner , including demonstration , deconstruction
explanation, and performance. These activities can stimulate
the logical, linguistic, kinaesthetic, and interpersonal
intelligence of students'?. Therefore, slit—lamp training is
beneficial to ophthalmic learning for medical students.
Previous study reported that a standardized patient interaction
may have contributed to the students’ inability to communicate
empathy to the patient™ . Therefore, in this study, the
teacher selected the appropriate typical patients for medical
students, and the students could communicate with the
patients during slit—lamp examination. The students’ feedback
regarding slit—lamp training was positive. After the clerkship,
56.1% of the students had mastered slit —lamp skills as a
whole. The students’ cognition and perceived need for learning
the slit—lamp procedure were significantly increased after the
clerkship training than before clerkship training. A total of
86.2% of the students believed that slit — lamp training
significantly improved the quality of clerkship teaching and
would also help students to better grasp the theoretical
knowledge provided during the ophthalmology clerkship.
Therefore,, hands—on slit—lamp training should be included in
medical education curricula.

Most medical education programs do not require a rotation in

ophthalmology or formal ophthalmologic training'®’ ; however,
the results of our study indicated that our 1-week workshop
resulted in confidence in slit—lamp procedural skills. General
medical education is aimed at

ophthalmic teaching

examination techniques and ophthalmological principles
suitable for primary care practice”™ . The respondents who
completed the training were more likely to feel more confident
after hands—on slit-lamp practice. However, the students also

suggested the need for more hands—on training with the slit—

8

lamp because the slit — lamp technique is reported to be
difficult to master'"*’.

In conclusion, providing medical students with hands—on slit—
lamp training is a challenge in medical education. We used a
short pre — and post —clerkship questionnaire to evaluate the
need for training and to collect suggestions from the students’
perspectives. The students’ perceived need for hands—on slit—
lamp practice is obvious. This study demonstrated that the
students reported satisfactory effectiveness of hands — on
training on slit—lamps. Hands—on slit—lamp training has the
potential to improve the teaching quality of ophthalmology
clerkships, and slit—lamp practice should become routine in
clinical ophthalmology clerkships.

Our study had several limitations. Our sample size was
relatively small. The perceived need for hands—on training on
slit—lamps was assessed at only one training center; thus, the
sample might not be reflective of all medical students. In
addition, there are no currently validated tools designed
specifically to assess the value of slit — lamp training.
Therefore, we selected a subjective pre— and post —training
study design, and we did not use objective tests of knowledge.
Future studies should also perform large —scale research on

students’ and teachers’ perspectives at multiple centers.
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