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Eye Contact in Medical Examinations
Using Videophones
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HIROAKI NAGASE, B.S.? SADAYOSHI MOMOI, B.S.? and MAKOTO NAKAMAKI, BS.3

ABSTRACT

In Japan, approximately 12,000,000 cellular phones with a videophone function have been dis-
tributed and are becoming an important part of the telemedicine infrastructure. By eye move-
ment analysis, we investigated the effectiveness of eye contact using cellular videophones
during medical interviews. Three male volunteers acted as first-time patients and were filmed
using a high-resolution camera. The video of each of these volunteers was converted into pic-
tures of three different sizes—70 cm x 40 cm (large picture), 26 cm X 20 cm (medium picture),
and 14 cm X 12 cm (small picture)—and viewed on a 32-inch video monitor. The large,
medium, and small pictures were considered to represent an actual medical interview, an in-
terview via a television conference system, and an interview via a cellular videophone, re-
spectively. Nine doctors watched these pictures, and their eye movements were recorded with
a gaze-point recorder. After watching the videos, the doctors evaluated quality of three size
pictures. Standard deviation values of the gaze point coordinates decreased with the picture
size. However, a very low decrease was observed in the time ratio, during which the gaze
point was on the face (eye contact rate); the rate was 92.2% (large picture), 91.8% (medium pic-
ture), and 85.1% (small picture). No statistical difference was observed between the values of
the medium and small pictures. Subjective evaluations yielded low scores in the small pic-
tures. The relatively high rate of eye contact rate in the small pictures suggests that a cellu-
lar videophone will be a good tool for telemedicine, although the usage by which the sub-
jective evaluations can be improved should be determined by doctors.

INTRODUCTION

TELEMEDICINE SERVICES are rapidly gaining
popularity with the development of new
communication technologies. In Japan, a low-
cost videophone using an Integrated Services
Digital Network (ISDN) has been termed a
killer device that has led to the popularization

of telemedicine services. In addition, Asym-
metric Digital Subscriber Lines (ADSLs) and
fiber optic lines are being installed to individ-
ual households. These broadband networks en-
able good quality video communication for
telemedicine services. The expansion of the
broadband networks improves the quality of
video communication and enables transmis-

'Division of Medical Informatics, Shinshu University Hospital, Matsumoto, Japan.
’Nagano Prefecture General Industrial Technology Center, Information Technology Department, Human Quality

Life Team, Matsumoto City, Japan.

SVSP Company Limited, Video Division, Matsumoto City, Japan.
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sion of high-resolution/high-definition images
for high-definition television (HDTV).1

To date, in Japan, approximately 12,000,000
cellular phones with a videophone function
have been distributed and these are becoming
a part of the growing infrastructure for
telemedicine. Therefore, our attention has been
focused on the cellular videophone services al-
though there are a few reports on telemedicine
with cellular phones.2

In the present study, we investigated the ef-
fectiveness of eye contact with a cellular video-
phone through analysis of eye movements oc-
curring during a medical interview. A small
display on a cellular videophone is considered
to hinder the eye contact with a patient. Eye
contact is known to be important in communi-

FIG. 1.

SUZUKI ET AL.

cation.’ However, in previous studies, the eval-
uation of medical interviews in telemedicine
was based on the content of conversations and
not on the analyses of visual communication.*
There are no reports that examine the details of
eye contact while focusing on the fundamental
characteristics of videophones, namely, the
ability of both parties to watch each others’
faces. Through this study, the diverse charac-
teristics of eye contact in visual communication
in telemedicine will be clarified.

MATERIALS AND METHODS

We simulated situations in which a patient
visits a doctor for the first time complaining of

large picture

70 X40 cm

medium picture

26X20 cm

small picture

14X 12 cm

Pictures of three different sizes viewed on a 32-inch monitor.





