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Abstract

Medical technologies directly related to human and developed for diagnosis and/or treatment of diseases, are one of

the most important issues of today. In order to prevent the various problems that arise with the increase of the

human population, researchers are trying to give mobility to these technologies. Wearable medical devices are being

developed for this purpose. In this study, the ergonomic importance of wearable medical devices in the literature is

briefly summarized.
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Introduction

Medical technology has shown great progress in
diagnosis and treatment of diseases from past to
present. As a result of this progress in device
developing, treatment and diagnosis of many diseases
can be made more effectively and with high accuracy.
By the developments on medical technology, solutions
can be produced fortemporal and spatial problems
arising from the growing human population. These
problems can only be overcome by the uninterrupted
and continuous supply of medical interaction between
patients. At this point, it is very important to bring
mobility to medical devices. Evolving medical
technology has made the devices wearable instead of
the patients moving alongside the devices.Wearable
medical devices have more complex instrumentation. In
fact, complex structures are designed with the
opportunities provided by the developing technology
and give accurate results.
In addition to measuring high-precision results, it is
important that the patient can easily use the device. In
order to provide this, orienting the ergonomic device
design beside the engineering principles will provide
convenience for both the patient and the physician.

A wearable medical device can be defined as a device

that is autonomous, noninvasive, and that performs a
specific medical function such as monitoring or support
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over a prolonged period of time [1]. In literature; there
are many studies about ergonomics of wearable medical
devices. Ergonomics and wearability deal with a wide
range of design issues including the physical shape of
wearable, their active relationship with the human
anatomy in motion, their acceptability as a function of
comfort, fashion, and purpose, the relationship between
the wearable device and the work environment, the
physical factors that affect their use, and the human-
device interaction [2]. Physical design which is one of
the most important point on many studies in literature.
It refers to issues dealing with thephysical shape, size,
and weight of a wearable and its ergonomics [1]. For the
efficient wearable medical device design can be done by
applying general design guidelines during the designing
stage. These guidelines can be listed as placement, form
language, human movement, proxemics, sizing,
attachment, containment, weight, accessibility, sensor
interaction, thermal aspects, aesthetics and long-term
effect [3].

In a study of Axisa, et al. [4], it is developed smart and
flexible sensors for healthcare and illness prevention.
As clothes and textiles are in direct contact with about
90% of the skin surface, smart sensors and smart
clothes with noninvasive sensors are an attractive
solution for home-based and ambulatory health
monitoring [4]. They studied on ambulatory device for
use on the wrist. Also, it is mentioned that wrist is the
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most convenient place to wear an ambulatory device
because the attachment of device is easier on wrist.
Moreover, for the mobility, the wrist enables good
ergonomics. Addition to this ambulatory device, there
are three different wearable medical device are
produced which are Modular Autonomous Recorder
System for Measurement of ANS (MARSIAN) [5],
Advanced Care Alert Portable Telemedical Monitor
(AMON) [6] and Vivago Wrist Care [7].

Wee [8] mentions that medical home monitoring
device systems portability for elderly. It is asked to old
people that what the features of these devices are for
motivate them. It is explained by old people that they
are avoid of showing their sickness to other people. So,
in their opinion wearable medical devices should be
hidden.

Torres, et al. [9] describes a physical monitoring
system that uses remarkable technology to assess
exercise performance and patient progress. Developed
devices are designed through the general designing
guidelines for wearability to evaluate fourteen wearable
device ergonomics. The evaluation shows that it is
identified as useful elements that provide feedback to
the user by therapists.

Raynolds [10] mentions about a specific wearable
medical device. The Selectively Heated Therapeutic
Sweater allows the patient freedom to choose where
and when heat treatment for rheumatic diseases is
applied to their joints throughout the day. It also takes
into consideration their right to privacy and makes the
treatment as unobtrusive to daily life as possible.
Varadana, et al. [11] informs about textile basedmulti-
electrode system that can detect same EEG waves.
Furthermore, this type of textile based system is
ergonomic and can enable early diagnosis of Autism
Spectrum Disorder (ASD) on infants.

Lymberis, et al. [12] explains the intelligent
biomedical clothing to monitor body kinematics,
analyze posture and gestures with major application for
ergonomic, virtual reality, rehabilitation and treatment
follow-up. Lmberis, et al. [13] mentions that in smart
wearable health systems and applications, non-invasive
sensors are particularly suitable for humans. These
sensors are high complex and have difficulties on
measuring deep phenomenon from the surface skin.
These phenomenon’s relate to the localizations are
limited with respect to the ergonomics.

Page [14] informs the reasons for why people do not
choose wearable technology. To change their idea, this
type of devices should be more tested with end users.
Also, the products should be more ergonomic.
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Ehmen, et al. [15] compares usability and
acceptability of four different wearable ECG or heart
rate measuring devices. They conclude that the creation
of an acceptable monitoring device for older people.
This device requires designers and developers to
consider their special demands and abilities with device
ergonomic.

Discussion and Conclusion

It can be seen that there are not too much
publications about wearable medical devices in
literature. It is also understoodfrom existing articles
that wearable medical devices and ergonomics are
directly related to each other. Designers who develop
wearable medical devices should be focused on
ergonomics to prevent from dissatisfactions of patients.
By this, wearable devices will be more acceptable. By
increase in articles about ergonomics of wearable
medical devices will largely close the gap in the
literature.
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