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Positioning Efficiency and Patient Safety in Posteroanterior Chest Radiography: An Eye-
Tracking Study
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[Abstract]

This study investigated the effects of radiologic technologists’ physical characteristics (handedness and footedness)
and standing position during patient positioning on examination efficiency and patient safety in posteroanterior chest
radiography. Positioning time was shorter when right-foot-dominant technologists approached patients from the left side
and when left-foot-dominant technologists approached from the right side. Motion analysis suggested that the initial step-
ping movement was associated with smoother positioning. Eye-tracking analysis revealed experience-related differences:
experienced technologists focused mainly on the patient’s walking path and lower extremities, whereas novice tech-
nologists concentrated on the face and upper body. These findings emphasize the importance of patient safety education
and suggest that eye-tracking-based visualization may help develop structured educational programs. Overall, the present
study may provide useful insights into improving examination efficiency and enhancing safety in clinical radiography
practice.
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Fig.1 Setup for eye-tracking data acquisition
during patient guidance.
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Table 1 Characteristics of the study participants.
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Fig.2 Approaches to the patient from the (a) left and (b) right sides.
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Upright radiographic stand ) Patient Changing Area

(a) @

Upright radiographic stand @

1" Patient Changing Area

(b)

Fig.3 Examination room layout and patient guidance pathway.

(a) Patient guidance pathway as viewed from the control room.

(b) Layout of the equipment within the examination room.

Note: Arrows indicate the pathway from the changing area to the upright radiographic stand.
(D Motorized radiographic table (upright and supine) (@ Radiographic Table
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Table 2 Results of examination efficiency analysis.

MO TEHETH T

Experience (years) /

Group  Subjects " o nt foot

Patient left side

Total positioning time (sec)
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o 20/Left 218 221 12350 b RO R

10 23/Left 16.4 13.9

Note: Values represent the positioning time (seconds) for each condition.
Bold text indicates the approach direction with a shorter positioning time.
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() Group B and Group C (d)

Fig.4 Comparison of gaze-distribution heatmaps between novice and
experienced technologists.

Note: Heat maps represent the distribution of visual attention. Warmer colors (red) indicate
longer cumulative fixation durations, while cooler colors (blue-green) indicate shorter
durations. Yellow dashed lines indicate the movement path of the simulated patient.
Panels (a) — (c) depict gaze distributions during guidance to the upright radiographic
stand, and panel (d) depicts the gaze distribution during guidance to the changing area
after imaging.
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(a) Group A

(c) Group B and Group C
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Fig.5 Comparison of gaze trajectories between novice and experienced

technologists.

Note: Gaze plots represent the sequence and trajectory of eye movements. Blue lines
indicate gaze paths, white markers denote individual fixation points, and yellow
dashed arrows indicate the movement path of the simulated patient. Panels (a) and
(c) depict guidance to the upright radiographic stand, whereas panels (b) and (d)

depict guidance to the changing area after imaging.
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(a)

simulated patient

Fig.6 Difference in the leading foot when approaching from the patient’s right side.

Note: (a) The left-foot—-dominant technologist demonstrates a smooth initial step.
(b) The right-foot—-dominant technologist exhibits reduced smoothness in the initial movement.
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