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Abstract:

Wearable devices in the early stages was predominantly used for convenience, to create an
easier workload and enhance peoples’ lifestyle. While the focus of that technology has not
change, the difference today is that wearable technology is now more sophisticated, with
abundant sensors, increased reliability, power and versatility. Within this ever-changing
setting, little research has explored the evolution of wearable technology. This study aims to
examine effective changes in the technology. The literature review consists of a number of
database searches, and produced 95 journal findings. Gartner predicts that when the industry
reaches the predicted $42 billion in 2019 nearly 39 percent will be from smartwatches alone.
Findings conclude that quality of life is expected to increase due to technology enhancements
and applied to other ages. Further investigation on different continents and former Eastern
Blocs (Central Europe) need to confirm the findings.
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Overview

Technology assists people to make smarter decisions in both their private lives, and working
environment, with the objective of delivering enhanced lifestyle choices (Davitt, Madigan,
Rantz, & Skemp, 2016; Lee & Coughlin, 2015). In the early stages of technological
development, the majority of the devices were stationary (i.e. phones, radio, televisions, and
computers); the consumer needed to move to the device to operate it. The result was a limiting
of convenience. With the advances in technology, wearable computing has evolved making
tasks more convenient and the usage of devices more ubiquitous.

Depending on the definition of wearable technology, one of the first wearable devices was in
use in 1961. The device, hidden in a shoe, predicted a 44 per cent betting gain at the roulette
table (Thorp, 1998). Over the next decade, a more consumer oriented wearable device was
presented to the public - the first digital calculator-integrated watch (Krishna, 2018). Jumping
forward, Nike and Apple produced the first fitness tracker in 2006 that allowed people to listen
to music and view certain personal fitness data (Saponas, Lester, Hartung, & Kohno, 2006).
This advance encouraged other companies to tap into the sport and health consumer market. A
pioneer was Fitbit with its classic version in 2008 which also included a step count for the
wearer (Evenson, Goto, & Furberg, 2015). In 2013, the Google Glass Explorer Edition was
introduced unfortunately receiving negative criticism due to privacy concerns and other issues
that missed the needs of the consumer (Wei, Dougherty, Myers, & Badawy, 2018). The Apple
Watch made its debut in 2015 and, with the evolution of the fourth generation Apple Watch in
2019, users received increased accuracy, more measurement tools and sensors.

This study focused on the post-adoption and evolution of wearable technology comprising
older individuals aged over 65. The literature review revealed that wearable technology gained
increase public awareness from 2014 onwards due to the appearance of the smartwatch. In
recent years, smartwatches and wearable monitoring systems have become not only the focus
of academic research but also of industry. According to Gartner (Costello, 2018), it is predicted
that the industry will reach $42 billion in 2019 with nearly 39 per cent from smartwatches
alone. Gartner further predicts that wearable devices will be more than doubled, from 225
million in 2019 to 453 million devices by 2022 (Costello, 2018).

Literature Review

Since the introduction of the first devices, wearable technology has progressed to now ranging
from personal status symbols, hedonic values, and fashion styles to sport, fitness and health
monitoring improvements. Increasingly, health and fitness applications have became a key
driver of wearable technology. At the same time, risk, fear, uncertainty and privacy issues have
increased (Cho, Ko, & Lee, 2018; Rasche et al., 2018). A major dimension in the evolution of
wearable technology is the advent of applications that can be downloaded to wearable devices
further increasing their usefulness (Dehghani & Kim, 2019; Desai, Yee, & Soman, 2016;
Godfrey et al., 2018). Today, with the continuing evolution of wearable technology, devices
have become compact and, in the eyes of the consumer, fashionable items. Fashnology became
part of the research (Chuah et al., 2016; Dehghani, 2018; Song, Kim, & Cho, 2018; Yang, Yu,
Zo, & Choi, 2016). Further, Deghani coined the term healthtology, which infused technology
into health applications (Dehghani, 2018).

The academic literature on wearable technology on which this study is based dates from 1999.
The literature review of 95 reviewed journals which included databases such as Scopus, Google
Scholar and ProQuest showed that in the early stages, from 1999 to 2010, information
systems/technologies and services (mobile, internet, online banking) were the main focus of
wearable technology research. The Fitbit was introduced in 2008 with a step counter which
motivated people to become more physically active (Evenson et al., 2015). The theories and
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their adjusted versions that were used were mainly the Expectation-Confirmation Theories
(ECT) (5) and the Technology Acceptance Model (TAM) (3).

From 2011 to 2015, the key research areas predominantly scrutinised were (1) smart
technologies - not fully identified, (2) smartphone, (3) gerontechnology and (4) information
systems/technologies. Towards the end of this period, and in the following order, Sony, Pebble,
Samsung and Apple initiated the smartwatch era by introducing their new and complex
technologically evolved wrist watches to enhance activity and to monitor a number of health
concerns (Paul, 2015). The theories and their adjusted versions that were used were mainly the
unified theory of acceptance and use of technology (5), ECT (3), and TAM (3).

From 2016 to 2019, the key technology research areas were smartwatches (13), wearable
monitoring systems (12) - also not further identified, and wearable applications (11). In this
period, it is seen that applications started to be of interest to the literature. Smartwatches gained
prominence due to usefulness, especially in the health and fitness area. The theories and their
adjusted versions that were used were mainly the ECT (8), TAM (7), and innovation diffusion
theory (IDT) (5).

In summary, from 1999 to 2019, smartwatches were the most frequently researched products
(15) closely followed by wearable monitoring devices (14) which were not fully identified, and
wearable technology applications (13). The literature showed that these technologies were
dominant. Less research was conducted on technology such as information systems and
technology (8), smartphones (8), wristbands (7) and other technologies. It is of no surprise that
smartwatches are leading the ranking because of their equipment that include a huge number
of sensors and monitoring tools which enable smartwatches to be useful not only for health but
also other monitoring and information purposes. On the other hand, smart shirts are the least
frequently researched in the literature review. It is proposed that the lack of research into this
form of technology could be that the industry is primarily focused on younger wealthy,
technology-savvy and active adults and less on the older and more sedentary generations. It is
of note that older adults can indeed profit from smart shirts and other wearable devices due to
the increased incidence of chronic disease, health concerns and the desire to stay in one’s own
home for as long as possible before moving to retirement homes or hospitals (Davitt et al.,
2016; Lee & Coughlin, 2015).

Looking at the source countries which provided the research for wearable technology, it was
found that it focused mainly on the United States (15), Western Europe (15), China (11), Korea
(9) and Taiwan (8). It appears that little to no research has been undertaken in Eastern Europe,
the African states, South America, Russia or Australia and New Zealand.

Contribution, Recommendation and Conclusion

After reviewing 95 multi discipline papers from different journals (i.e. Journal of Marketing
Research, International Journal of Technology Marketing, Journal of Marketing Management,
Behaviour and Information Technology, Sensor, Computers in Human Behavior) the study
came to the conclusion that the future of wearable technology for older people lays in the active
and health sector, specifically, with sophisticated sensors for their personal health. Some
companies are already competing with advanced products that will benefit greatly from
improved technologies and help older individuals to enhance their quality of life. Further
studies are needed to investigate these findings for all ages. The literature review also found
very limited contributions to research from countries south of the equator. It is suggested that
similar research especially in South America, Africa, the former Eastern Bloc (Eastern Europe),
Australia and New Zealand should be conducted. In closing, due to the conference paper
limitations, more figures will be shown at the upcoming conference.
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