Letters to the Editors

Osteoarticular x-ray reading
by medical students followed
by eye-tracking:

better understanding for
better training

Sirs,

Osteoarticular x-rays play a central role
in medicine (1) but can be complex, espe-
cially for medical students. The strategies
implemented by medical students in learn-
ing x-rays reading and interpretation have
been insufficiently studied. Eye-tracking
technology, which monitoring and records
eye movements and positions, has diverse
applications across various fields, from ad-
vertising (2) to medical domains (3-6). This
technology is increasingly used in medical
training (7, 8) to analyse how medical stu-
dents or professionals interact with visual
information. Eye tracking has the potential
to improve knowledge of the strategies em-
ployed by medical students and can play a
role in tracking students’ progress and as-
sessing the effectiveness of learning meth-
ods. In this study, eye-tracking technology
was employed to evaluate the strategies
adopted by students when analysing ra-
diographs and to examine their correlation
with the quality of interpretation and re-
sponsiveness to dedicated instruction.

To study the impact of reading methods on
multiple-choice questionnaires (MCQs),
a group (Group A) of 51 students in their
third, fourth, or fifth year of medical school
were recruited from various hospital de-
partments of the Brest Hospital (France),
and analysed three radiographs sequentially
and answered MCQs. To evaluate the im-
pact of a lesson on reading, a second group
(Group B) of 40 students was randomly
assigned (1:1) to receive or not receive a
lesson in radiograph reading before read-
ing and answering the MCQs. Eye-tracking
data were recorded using Tobii Pro Lab
software during all readings, which is vali-
dated, high-precision eye-tracking software
that records gaze data at a sampling rate of
120 Hz and analyses the eye movements of
readers.

Concerning group A, the average score
on the questionnaires was 14.0 = 2.0/20
points. The average reading time was 6.1 +
1.6 minutes, number of fixation points was
568 + 165 and number of saccades was 485
+ 164. No correlation was found between
the score obtained on the MCQs and read-
ing time (rh0=0.09), the number of fixation
points (rho=0.11) or the number of sac-
cades (rho=0.11). Figure 1 shows examples
of reading by eye-tracking. Based on the
subjective analysis of gaze plots, 54.9% of
students conducted an analysis of soft tis-
sues, 39.2% focused on vertebral structures,
9.8% focused on vertebral contours, and
only 5.9% performed a combined analysis
of these different structures. The analysis of
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Fig. 1. Three examples of spine readings by three different students using a gaze plot (A-C) and one example of a
pelvic radiograph reading evaluated by a gaze plot (D) and heatmap (E). In Figure 1A, the student looked all the data
(vertebral contours, vertebral structure and soft tissues). Figure 1B shows the abnormality at L3-L4 without consider-
ing the other bone structures or soft tissues. In Figure 1C, the student looked at the bone contours and soft tissues but
less at the bone structure.

vertebral structures (p=0.03) and bone con-
tours (p=0.02) were associated with higher
MCQ scores. No significant association
was found regarding the analysis of soft
tissues (p=0.20). Concerning group B, the
initial reading, which was conducted be-
fore the teaching was implemented by ran-
domisation, revealed no significant differ-
ences between the two groups. Concerning
the second reading, students who received
dedicated instruction had a greater number
of fixation points (p=0.02) and a greater
number of saccades (p=0.01). These stu-
dents were more likely to perform contour
(p=0.04) and structure analysis (p<0.001).
No significant difference was found for soft
tissue analysis. MCQ scores did not differ
between the two groups.

To conclude, students had significant het-
erogeneity in the reading strategies, as evi-
denced by the dispersion and amplitude of
the reading time, number of fixation points
and saccades. The number of fixation points
and saccades increases significantly among
medical students exposed to specific train-
ing. While eye-tracking is a promising tool
for studying x-rays interpretation, it should
be combined with other methods for a fuller
understanding of the cognitive processes
(9). Eye-tracking technology is an efficient
and acceptable method for evaluating medi-

cal students’ proficiency in analysing stand-
ard radiographs. We believe that eye track-
ing should be implemented in larger cohorts
of medical students with the aim of con-
firming its additional value, particularly for
monitoring individual progress and assess-
ing the effectiveness of learning methods.
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