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Abstract
The world's population is aging at an unprecedented rate, this demographic shift will change all aspects of life, including work. The aging of the
worforce and a higher percentage of workers who will work past traditional retirement years presents significant challenges and opportunities for
employers. Older workers are a valuable resource, but in order to ensure they stay in good health, prevention will be key. Wearable technologies are
quickly becoming ubiquitous, individuals are turning to them to monitor health, activities and hundreds of other quantifiable occurences. Wearable
technologies could provide a new means for employers to tackle the challenges associated with an aging workforce by creating a wide spectrum of
opportunities to intervene in terms of aging employees and extend their working lives by keeping them safe and healthy through prevention.
Employers are already making standing desks available, and encouraging lunch time exercise, is it feasible for Wearables to make the jump from a
tool for individuals to a method for employers to ensure better health, well-being and safety for their employees? The aim of this work is to lay out
the implications for such interventions with Wearable technologies (monitoring health and well-being, oversight and safety, and mentoring and
training) and challenges (privacy, acceptability, and scalability). While an ageing population presents significant challenges, including an aging work
force, this demographic change should be seen, instead, as an opportunity rethink and innovate workplace health and take advantage of the experience
of older workers. The Quantified-Self and Wearables can leverage interventions to improve employees’ health, safety and well-being.
Keywords: Aging, Health and Safety, Monitoring, Personalized intervention, Big Data.

Hacer frente a los desafíos de una fuerza laboral que envejece con el
uso de tecnologías usables y la auto-cuantificación
Resumen

La población mundial está envejeciendo a un ritmo sin precedentes. El envejecimiento y un mayor porcentaje de trabajadores que trabajan más
allá de los años de jubilación presentan importantes desafíos y oportunidades. Los trabajadores mayores son un recurso valioso, pero a fin de
garantizar que permanezcan en buen estado de salud, la prevención será la clave. Tecnologías portátiles, ó wearables, están proporcionando un
medio para hacer frente a el envejecimiento mediante la creación de un amplio espectro de oportunidades para intervenir y para prolongar la vida
laboral de los colaboradores, mantenendoles seguros y saludables. El objetivo de este trabajo es exponer las implicaciones de este tipo de
intervenciones con wearables (Control de salud, vigilancia, seguridad, y formación) y los desafíos (privacidad, aceptabilidad y escalabilidad).
Los wearables pueden aprovechar y fortalecer las intervenciones para mejorar la salud, seguridad y el bienestar de los empleados.
Palabras clave: Envejecimiento, salud y seguridad, supervisión, intervención personalizada, big data

1. Introduction
The graying of the Baby Boomer generation, combined
with a decrease in birth rates, has resulted in a dramatic shift

in worldwide demographics. In 1950, a large percentage of
the population fell in the working age range of 18-64 years.
This segment, of work aged adults supported the small
population of individuals in their retirement years and the
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personal responses (i.e., emotional, physiological, etc.) to the
environment. This movement known as the Quantified-Self can
be characterized as self-monitoring or self-sensing using
diverse types of Wearable sensors combined with the use of
computing [12]. The Pew Research Center [13] showed that
60% of individuals surveyed recorded some type of information
about their health (e.g., weight, diet, exercise routines or sleep
patterns). For those who keep records of this information,
methods vary considerably. Some people use electronic forms,
while others use a pen and paper. The Wearables and
Quantified-Self movement have enabled individuals to
understand their personal life better through their health data,
and such an approach could allow different industries to obtain
a clearer picture of their employees through their lifespan [14].
Even though many ethical questions remain regarding
their place in work settings [15], the use of Wearables
technologies and Quantified-Self data represents an
interesting opportunity to tackle the challenges associated
with the aging of the workforce, both in terms of protecting
and improving the health of employees and capturing
information on working procedures to prevent the loss of
knowledge due to retirement.
The aim of this work is to lay out the implications of using
Wearable technologies and Quantified-Self data in the
workplace to tackle the challenges of an aging workforce.

large demographic of children. In comparison, the U.S.
Census estimates that the year 2050 presents a very different
picture to the past, the demographic of people age 65 and over
is projected to reach as high as 20.2% [1]. This shift, often
referred to as the squaring of the demographic curve, shows
a shrinking percentage of the population of children and those
of working age, along with an expanding percentage of the
population surviving into what has traditionally been
considered the retirement years. Aditionally, workers in the
U.S. are working longer [2].
The aging of the workforce is a considerable issue
worldwide. In Europe, the demographic of 55–64 year olds is
predicted to increase by 16.2 % from 2010 to 2030 [3]. In the
U.S., 9.9 % of the workforce was over the age of 55 in 2000,
and it is expected that this number will increase to 15.3 % of the
workforce by 2020 [4]. Such a demographic change has begun
to affect many industries, including healthcare, finance,
insurance, food, durable goods, electronics, the automotive
industry, etc. Despite markets having recognized this
demographic shift as an opportunity for products and services
for an aging demographic also known as the “longevity
economy” [5], less is known about how this will impact the
future workforce. Industries need to react to changes not only
in their consumer base to maintain market share, but perhaps
more importantly, in their own workforce. In the discipline of
human factors and ergonomics aging is considered a risk factor
rather than an opportunity to retain skilled employees [6].
A review of epidemiological literature on the causes, and
types of injuries and their related costs for the construction
industry by age showed that workers age 50 and over, in fact,
had a lower frequency of workplace injuries than younger
workers, although the older workers had higher injury costs
[7]. Similarly, the rate of injuries for 2012 with paid disability
leave from work due to injuries by age range [8] showed that
workers age 65 and over have a much lower rate of injuries
with paid leave from work than the rest of the workforce.
However, the length of disability leave for older workers
tended to be longer, and they experienced a much higher
fatality rate than younger workers [8].
On top of a leave of absence due to injuries or an accident in
the workplace, it has been shown that health limitations appear to
increase the likelihood of all types of retirement, suggesting that
the beginnings of poor health are present before the decision to
retire is made [9,10]. Therefore, it is of utmost importance to
maintain or augment employees’ health to keep them healthy and
safe and, as such, able to keep working. In a literature review,
physical activity has been shown to help alleviate the negative
impact of age on the body and the mind [11]. On the way to old
age, there are landmark birthdays, which mandate certain
screenings and tests for preventive purposes (e.g., the aviation
and the trucking industry). The workforce may need to adopt
similar practices in terms of health monitoring, be it checkups in
real time or at intervals like the medical model in order to keep
their older workforces healthy and working.
The technological developments in the portability (i.e.,
miniaturization), precision and accuracy of different types of
health related sensors (e.g., heart rate monitors) and other
sensors have transformed the realm of everyday calculability.
These changes have come with an increased capacity to gather
data about one’s performance and the capacity to track one’s

2. Methods
This work aims to expand an initial review that was
conducted on the use of Quantified-Self and Wearable
technologies in the workplace (for more details see Lavallière
et al. [16]). The implications (Monitoring Health and WellBeing, Oversight and Safety, and Mentoring and Training)
and challenges (Privacy and Acceptability, Scalability,
Creativity) were addressed for a broader audience of health
and safety practitioners, workers and industries. To extend
this previous work and its relevance to the aging of the
workforce, a similar structure will be used that will
emphasize specific topics of these particular areas that would
benefit the older employee. A narrative literature review was
conducted to identify the main aspects that companies should
take into consideration on how Wearables technologies can
help to improve employees’ health, safety and well-being.
3. Implications
3.1. Monitoring health, safety, and well-being
In line with one’s ability to complete work, numerous
reports have been made on the importance of health in the
workplace [17]. The use of Wearables and Quantified-Self in
such a setting allows for two types of interventions:
identification of tasks that may involve risks for older
employees and interventions in the workplace aimed at
improving or maintaining employee health.
3.1.1. Identification of at risk situations for older employees
Based on the recent advances in technology development
to collect multiple types of signals, all this new data can now
39
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approaches require the full participation of the employee
[24]. Factors, such as higher attendance (i.e., greater
participation in terms of number of employees) and better
assessment of the level of involvement (i.e., intensity of one’s
activity measured by a physiological value such as heart rate)
with improved recording over time is needed to achieve
significant results in augmenting worker productivity. Selfmonitoring has been found to improve chronic conditions
such as high blood pressure, excessive weight, and diabetes
[25]. Moreover, two behaviors—healthful food consumption
[26] and restful sleep patterns—which can be improved with
Wearables and the Quantified-Self-concept, [27,28] have
also been shown to greatly influence health. Since chronic
health problems have been associated with decreased work
ability and, to lower productivity at work, it is beneficial for
employers to prevent chronic health conditions among their
staff [29]. It is important to note that these programs benefit
employee health throughout workers’ lifespans and not only
once they are senior workers [30]. In sum, the use of
Wearables, when embedded in a health promotion program,
can help to improve employees’ health by reducing the
prevalence of chronic conditions among employees and
helping them to adopt and/or maintain a healthier lifestyle.

be gathered, recorded and tracked during work to gather
information such as the level of physical or cognitive fatigue.
Such physiological indicators include heart rate,
electromyography [18] and stress level.
An example of such an application would be the mining
industry. An investigation of the most common type of
accident recorded in subsurface and surface mining in Spain
throughout the 2003–2008 period showed “Physical overexertion on the muscular-skeletal system” as the primary
reason for accidents at work [19]. This result showed that
over-exertion was the main descriptor for 21.7% (out of
25,362 accidents) and 28.3% (out of 28,094 accidents) in
sub-surface and surface mining, respectively.
Recent technological development has allowed for
smaller and smarter devices to detect specific events or levels
of fatigue. Some have used a Smart Safety Helmet (SSH),
which combines inertial measurement units (IMU) and
electroencephalography (EEG) sensors to detect an
operator’s level of fatigue [20]. The SSH sends a warning
signal using a haptic device to alert the operator when a
computed risk level (i.e., fatigue, high stress, or error) has
reached a certain threshold.
Instantaneous measurement of physiological variables
and environmental characteristics (e.g., light, noise,
temperature, vibration) would enable decisions based on
someone’s physical state and, enable employers to identify
risk factors such as particular working conditions or fatigue
onset among employees prior to reaching a state of overexertion. Moreover, gathering information over time with
such devices would enable industries to better evaluate the
procedures involved in job requirements.

3.1.2.2. Return to work
In the case where all these interventions would have been
insufficient in preventing employee’s injury, Wearables, and
their associated data can be used to facilitate the employee’s
return to work after sick leave. Results have shown that the
longer an employee remains away from work due to
disability or work related injuries, the less chance they have
of returning [31,32]. Therefore, efforts should be made to
guarantee the best treatment possible during sick leave. It has
been shown that a formal follow-up with employees while on
disability leave [33,34] and a proper rehabilitation program,
on-site or using tele-rehabilitation [35] can greatly influence
return to work programs and, as such, prevent prolonged
disability. The integration of Wearable and ambient sensors
has been suggested for home monitoring while undergoing
treatment [14,36] and would increase accessibility to
rehabilitation programs.
Overall, there are definite benefits to the inclusion of
Wearables in health interventions aimed at either preventing
risky situations in the workplace, improving employee health
care through health promotion programs, or by improving the
rehabilitation process if one is injured on the job.

3.1.2. Interventions in the workplace aimed at improving
employees’ health.
3.1.2.1. Modifying the work environment
As one ages, loss of physical strength and endurance can
indicate potential declines in physical capacity [1]. There is
also evidence that cognitive performance does not generally
show any marked decrease until after 70 years of age [21].
Therefore, it is important to verify that the possible
interventions implemented in the workplace are efficient at
reducing the physical and cognitive burden of one’s job. By
allowing individualized data collection using Wearables,
information regarding workplaces adaptations and/or the use
of mechanically efficient techniques to compensate for age
decline can be gathered and analyzed to evaluate their
efficacy and efficiency.

3.2. Oversight and Safety
Different approaches have been used to monitor workers
in the workplace in the past. Some have even made the
assumption that we are transitioning from a world of
surveillance to sousveillance [37]. Sousveillance has been
described as the recording of an activity by an individual
using a small Wearable or portable personal technology [38].
Such approaches allow for a direct monitoring of the working
environment from an employee’s perspective (i.e., recording
from first person perspectives - sousveillance), instead of the
entire working environment (surveillance).

3.1.2.2. Health interventions in the workplace
Workplace health and wellness interventions have
received a considerable amount of attention (for more details
consult The NIOSH Total Worker Health™ Program [17]).
These approaches integrate occupational safety, workplace
health protection and promotion initiatives through
ergonomics to prevent worker injury and illness and to
promote worker health and well-being [22,23]. It has been
recognized that to be successful and beneficial, these
40
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aids such as corrective lenses or a hearing aid, or by
adaptations to the environment such as improved lighting,
reduced glare or reduced background noise. Therefore,
Wearable technologies have to be designed to be inclusive
without raising a flag as a device for an older or impaired
individual. As reported by Coughlin [47], the baby boomers
represent a new generation of consumers. They have
experienced mobility, new technology, and a growing trend
in improvements in every field in their lives [48]. They
therefore expect to continue this type of lifestyle and will
demand more of industries [49]. They will not be drawn to
what could be considered an “older worker Wearable.”
Although the hope is that monitoring technologies will allow
older adults to live independently and age in place, some may
feel embarrassed and see technology as an admission of
dependence on others. For example, patients, particularly
older adults, are concerned about privacy, unfamiliarity with
technology, and a potential decrease in social contact [50].
Therefore, great efforts and research should be undertaken in
the domain of privacy concerns and willingness to use these
devices among older individuals.
Sensors are becoming amazingly accurate, but Wearable
products continue to be clunky and provide a poor user
experience. In fact, studies have found that 40 percent of
consumers who purchase a Wearable fitness tracker leave it
sitting on their bedside after a month or two of wearing it. It
is of utmost importance to overcome the barriers to the
adoption of such technologies and recognize the potential
benefits that they can deliver to older and younger adults
alike.

Systems can also be introduced to allow for remote
monitoring of employees using an approach similar to
sousveillance in combination with a GPS and personal
emergency response system (PERS) to allow them to call for
assistance at the push of a button or automatic emergency
response.
The above mentioned the application of Wearables, and
Quantified-Self data focused on tracking information
regarding the health status of employees at work or while in
recovery. With the aging of the population and the baby
boomer generation quickly approaching retirement, multiple
industries and job sectors are not only facing a shortage of
workers, they are also at high risk of knowledge loss when
these highly experienced and knowledgeable employees
leave (e.g., oil, gas, and nuclear power facilities)[39].
3.3. Mentoring and training
While employers should assist their older employees in
having long and healthy working lives, they do eventually
leave. Employee knowledge can be captured and passed on
by tapping into the underlying theme of human dynamics
research. Pentland et al. [40-42] have suggested that people
are social learners, so arranging work to increase productive
face-to-face communication yields measurable benefits.
Wearble devices can be utilized to show a less experienced
employee how a task should be performed. For example,
recording devices such as smart glasses or a miniaturized video
that gives a first person perspective (head, chest or shoulder
mounted) would allow more experienced employees to gather
information on how they navigate and interact in a work
environment. Combining this video collection with a voice-over
procedure of their execution of a task will not only enable the
collection of precious information from experienced employees
but also, help to identify whther there are disruptions in
procedures that should be fixed. These procedures—used to
gather employee knowledge—should serve all individuals as
communicating vessels so older employees can also learn from
younger colleagues. This type of approach aligns with Naegele
& Walker’s [43] work suggesting that when it comes to training
employees, an age-neutral approach is particularly appropriate.

4.2. Scalability
Such devices and quantified data have to provide
insightful and accessible information to the user for an
agreeable and compelling experience. Charts, graphs, and
statistics can automatically be compiled, transforming what
is essentially a large database of meaningless numbers into
something that users can quickly parse and understand. This
type of data translation is necessary to pass from a continuous
data collection paradigm to information that is
understandable and actionable [51,52].

4. Challenges

4.2.1. Oligarchy

4.1. Privacy and Acceptability
The use of more moment-to-moment information to
improve the workplace would ideally lead to better
management, and improved workplace conditions. All the
information gathered by Wearables should be available for
all parties involved—the employee as well as the employer—
in order to be meaningful and prevent the stigma of
technology as something that restricts autonomy.

Implementations will have to rely on widespread
distribution and usage among their industries to be
successful. Moreover, great care should be taken that these
tools are not only accessible to the wealthy. Open source code
and the Internet of Things should alleviate such hurdles since
cloud computing and crowdsourcing platforms will benefit
us all by allowing the use of developments and tools created
by others for free.

4.1.1. Technology adoption among older workers

5. Conclusions

There is clear evidence that sensory abilities, such as
visual [44] and auditory acuity [45,46], generally deteriorate
with age. These declines can generally be compensated for
by corrective technology, for example the use of personal

Instead of being viewed as a challenge, this upcoming
aging workforce should be seen as an opportunity to review,
rethink and reinvent how we cope with the aging workforce.
The use of Quantified-Self information and Wearables
41
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represents a new way to tackle the challenges associated with
an aging workforce by creating a wide spectrum of
opportunities to intervene with aging employees to extend
their working lives by keeping them safe and healthy.
However, to be effective, products and/or programs have to
engage workers and have a meaningful impact on one’s life
in order to be successful.
The creation of an organization with a reputation for
being an ethical, trustworthy, and a good place to work is
likely to deliver additional benefits across all generations of
employees [53].

[14] Patel, S., Park, H., Bonato, P., Chan, L. and Rodgers, M., A review of
wearable sensors and systems with application in rehabilitation, J
Neuroeng Rehabil, 9(21), pp. 1-17, 2012. DOI: 10.1186/1743-00039-21
[15] West, J.P. and Bowman, J.S., Electronic surveillance at work: An
ethical analysis, Administration & Society, pp. 1-24, 2014. DOI:
10.1177/0095399714556502
[16] Lavallière, M., Arezes, P., Burstein, A. and Coughlin, J.F., The
Quantified-Self and wearable technologies in the workplace:
Implications and challenges, in: International Symposium on
Occupational Safety and Hygiene SHO2015, Guimarães, Portugal,
2015, pp. 161-163.
[17] NIOSH, Research Compendium; The NIOSH Total Worker Health™
Program: Seminal Research Papers 2012.
[18] Van-Eerd, D., Hogg-Johnson, S., Cole, D.C., Wells, R. and
Mazumder, A., Comparison of occupational exposure methods
relevant to musculoskeletal disorders: Worker-workstation
interaction in an office environment, J Electromyogr Kinesiol, 22(2),
pp. 176-85, 2012. DOI: 10.1016/j.jelekin.2011.12.001
[19] Pera, L.S., Vintro, C. and Freijo, M., Characteristics of the 3 most
common types of occupational accident in spanish sub-surface and
surface mining, from 2003–2008, DYNA, 79(172), pp. 118-125,
2012.
[20] Li, P., Meziane, R., Otis, M.J.-D., Ezzaidi, H. and Cardou, P., A smart
safety helmet using IMU and EEG sensors for worker fatigue
detection, in: The IEEE Internationnal symposium on Robotic and
Sensors Environments (ROSE) Timisoara, Romania 2014. DOI:
10.1109/rose.2014.6952983
[21] Fisk, A.D., Rogers, W.A., Charness, N., Czaja, S.J. and Sharit, J.,
Desisgning for older adults: Principles and creative human factors
approaches, 2nd ed. Boca Raton, FL: CRC Press, USA, 2009. DOI:
10.1201/9781420080681
[22] Hymel, P.A., Loeppke, R.R., Baase, C.M., Burton, W.N.,
Hartenbaum, N.P., Hudson, T.W., et al., Workplace health protection
and promotion: A new pathway for a healthier--and safer--workforce,
J Occup Environ Med, 53(6), pp. 695-702, 2011.
DOI:
10.1097/JOM.0b013e31822005d0
[23] Henning, R., Warren, N., Robertson, M., Faghri, P., Cherniack, M.,
and Team, C.-N.R., Workplace health protection and promotion
through participatory ergonomics: An integrated approach, Public
Health Rep, 124(1), pp. 26-35, 2009.
[24] Pereira, M.J., Coombes, B.K., Comans, T.A. and Johnston, V., The
impact of onsite workplace health-enhancing physical activity
interventions on worker productivity: A systematic review, Occup
Environ Med, 72(6) pp. 401-412, 2015. DOI: 10.1136/oemed-2014102678.
[25] Driscoll, K.A. and Young-Hyman, D., Use of technology when
assessing adherence to diabetes self-management behaviors, Curr
Diab Rep, 14(9), pp. 521, 2014. DOI: 10.1007/s11892-014-0521-1.
[26] Spence, J.C., Cutumisu, N., Edwards, J., Raine, K.D. and SmoyerTomic, K., Relation between local food environments and obesity
among adults, BMC Public Health, 9(192), pp. 1-6, 2009. DOI:
10.1186/1471-2458-9-192
[27] Kim, Y., Wilkens, L.R., Schembre, S.M., Henderson, B.E., Kolonel,
L.N. and Goodman, M.T., Insufficient and excessive amounts of sleep
increase the risk of premature death from cardiovascular and other
diseases: the Multiethnic Cohort Study, Prev Med, 57(4), pp. 377385, 2013. DOI: 10.1016/j.ypmed.2013.06.017
[28] Xiao, Q., Keadle, S.K., Hollenbeck, A.R. and Matthews, C.E., Sleep
duration and total and cause-specific mortality in a large US cohort:
Interrelationships with physical activity, sedentary behavior and body
mass index, Am J Epidemiol, 180(10), pp. 997-1006, 2014. DOI:
10.1093/aje/kwu222
[29] Leijten, F.R., van den Heuvel, S.G., Ybema, J.F., van der Beek, A.J.,
Robroek, S.J. and Burdorf, A., The influence of chronic health
problems on work ability and productivity at work: A longitudinal
study among older employees, Scand J Work Environ Health, 40(5),
pp. 473-482, 2014. DOI: 10.5271/sjweh.3444
[30] Vilela, B.L., Benedito-Silva, A.A., de Lira, C.A. and Andrade-Mdos,
S., Workplace exercise and educational program for improving fitness
outcomes related to health in workers: A randomized controlled trial,

Acknowledgement
Martin Lavallière was supported by a postdoctoral
research grant - Recherche en sécurité routière : Fonds de
recherche du Québec - Société et culture (FRQSC), Société
de l'assurance automobile du Québec (SAAQ), Fonds de
recherche du Québec - Santé (FRQS).
This work was partially developed with the financial
support of the Luso-American Development Foundation FLAD, through the research grant ref. rv14022, and of the
MIT Portugal Program.
References
[1]

[2]
[3]
[4]
[5]

[6]
[7]
[8]
[9]
[10]

[11]

[12]
[13]

Administration on Aging. [Online]. 2010, Projected future growth of
the
population.
Available
at:
http://www.aoa.gov/AoARoot/Aging_Statistics/future_growth/futur
e_growth.aspx
Bureau of Labor Statistics, Labor Force Projections to 2020: A More
Slowly Growing Workforce, Monthly Labor Review, pp. 43-64,
2012.
Ilmarinen, J., Towards a longer worklife. Ageing and the quality of
worklife in the European Union, Finnish Institute of Occupational
Health, Ministry of Social Affairs and Health, Helsinki, Finland 2006.
Toossi, M., A century of change: The U.S. labor force, 1950–2050,
Monthly Labor Review, 135 pp. 15-28, 2002.
Irving, P. and Chatterjee, A. The Longevity Economy: From the
elderly, a new source of economic growth. [Onine] 2013. [Date of
reference:
June
10th
of
2015].
Available:
http://www.forbes.com/sites/realspin/2013/04/02/the-longevityeconomy-from-the-elderly-a-new-source-of-economic-growth/
Crawford, J.O., Graveling, R.A., Cowie, H.A. and Dixon, K., The
health safety and health promotion needs of older workers, Occup
Med, 60(3), pp. 184-92, 2010. DOI: 10.1093/occmed/kqq028
Schwatka, N.V., Butler, L.M. and Rosecrance, J.R., An aging
workforce and injury in the construction industry, Epidemiol Rev,
34(1), pp. 156-67, 2012. DOI: 10.1093/epirev/mxr020
Bureau of Labor Statistics (BLS). [Online]. 2014. Available:
http://data.bls.gov/gqt/InitialPage
Henretta, J.C., Chan, C.G. and O’Rand, A.M., Retirement reason vs.
retirement process: Examining the reasons for retirement typology,
The Journal of Gerontology: Social Sciences, 47, pp. S1-S7, 1992.
Midanik, L., Soghikian, K., Ransom, L. and Tekawa, I., The effect of
retirement on mental health and health behaviours: The Kaiser
Permanente retirement study, Journal of Gerontology, vol. 50B pp.
S59-S61, 1995. DOI: 10.1093/geronb/50B.1.S59
Bherer, L., Erickson, K.I., and Liu-Ambrose, T., A review of the
effects of physical activity and exercise on cognitive and brain
functions in older adults, J Aging Res, vol. 2013, p. 1-8, 2013. DOI:
10.1155/2013/657508
Mann, S., Smart clothing: The wearable computer and wearcam,
Personal Technologies, 1(1), pp. 21-27, 1997.
DOI:
10.1007/BF01317885
Pew Research Center, Tracking for Health, Washington, D.C.2013.

42

Lavallière et al / DYNA 83 (197), pp. 38-43. June, 2016.

[31]

[32]

[33]
[34]

[35]

[36]

[37]
[38]
[39]
[40]
[41]

[42]
[43]

[44]

[45]

[46]

[47]
[48]
[49]
[50]

J Occup Environ Med, 57(3), pp. 235-240, 2015.
DOI:
10.1097/JOM.0000000000000393
Lederer, V., Rivard, M. and Mechakra-Tahiri, S.D., Gender
differences in personal and work-related determinants of return-towork following long-term disability: A 5-year cohort study, J Occup
Rehabil, 22(4), pp. 522-531, 2012. DOI: 10.1007/s10926-012-93660
Berecki-Gisolf, J., Clay, F.J., Collie, A. and McClure, R.J., Predictors
of sustained return to work after work-related injury or disease:
Insights from workers' compensation claims records, J Occup
Rehabil, 22(3), pp. 283-291, 2012. DOI 10.1007/s10926-011-9344-y
McLellan, R.K., Pransky, G. and Shaw, W.S., Disability management
training for supervisors: a pilot intervention program, J Occup
Rehabil, 11(1), pp. 33-41, 2001. DOI: 10.1023/A:1016652124410
Shaw, W.S., Robertson, M.M., McLellan, R.K., Verma, S. and
Pransky, G., A controlled case study of supervisor training to optimize
response to injury in the food processing industry, Work, 26(2), pp.
107-114, 2006.
Tousignant, M., Moffet, H., Boissy, P., Corriveau, H., Cabana, F. and
Marquis, F., A randomized controlled trial of home telerehabilitation
for post-knee arthroplasty, Journal of Telemedicine and Telecare,
17(4), pp. 195-198, 2011. DOI: 10.1258/jtt.2010.100602
Callejas-Cuervo, M., Diaz, G.M. and Ruíz-Olaya, A.F., Integration of
emerging motion capture technologies and videogames for human
upper-limb telerehabilitation: A systematic review, DYNA, 82(189),
pp. 68-75, 2014. DOI: 10.15446/dyna.v82n189.42066
Mann, S., Nolan, J. and Wellman, B., Sousveillance: Inventing and
using wearable computing devices for data collection in surveillance
environments, Surveillance & Society, 1(3), pp. 331-355, 2003.
Fernback, J., Sousveillance: Communities of resistance to the
surveillance environment, Telematics and Informatics, 30(1), pp. 1121, 2013. DOI: 10.1016/j.tele.2012.03.003
Deloitte, The talent crisis in upstream oil & gas strategies to attract
and engage Generation Y, 2005.
de Montjoye, Y.A., Stopczynski, A., Shmueli, E., Pentland, A. and
Lehmann, S., The strength of the strongest ties in collaborative
problem solving, Sci Rep,. 4, pp. 1-6, 2014. DOI: 10.1038/srep05277
Olguín, D.O., Waber, B.N., Kim, T., Mohan, A., Ara, K. and
Pentland, A., Sensible organizations: Technology and methodology
for automatically measuring organizational behavior, IEEE
Transactions on Systems, Man and Cybernetics—Part B: Cybernetics,
39(1), pp. 43-55, 2009. DOI: 10.1109/TSMCB.2008.2006638
Pentland, A., Honest signals: How they shape our world. Cambridge,
MA: MIT Press, USA. 2008.
Naegele, G. and Walker, A., A guide to good practice in age
management, European Foundation for the Improvement of Living
and Working Conditions, University of Dortmund, Germany and
University of Sheffield, UK, 2006.
National Center for Chronic Disease Prevention and Health
Promotion. The burden of vision loss. [Online]. 2009. Available at:
http://www.cdc.gov/visionhealth/basic_information/vision_loss_bur
den.htm
Cruickshanks, K., Wiley, T., Tweed, T., Klein, B.E., Klein., R.,
Mares-Perlman, J., et al., Prevalence of hearing loss in older adults in
Beaver Dam, Wisconsin, American Journal of Epidemiology, 148(9),
pp. 879-886, 1998. DOI: 10.1093/oxfordjournals.aje.a009713
Strawbridge, W., Wallhagen, M., Shema, S. and Kaplan, G., Negative
consequences of hearing impairment in old age: A longitudinal
analysis, The Gerontologist, 40(3), pp. 320-326, 2000. DOI:
10.1093/geront/40.3.320
Coughlin, J.F., Longevity, lifestyle and anticipating the new demands
of aging on the transportation system, Public Works Management &
Policy, 13(4), pp. 301-311, 2009. DOI: 10.1177/1087724x09335609
Pak, C. and Kambil, A., Over 50 and ready to shop: Serving the aging
consumer, Journal of Business Strategy, 27(6), pp. 18-28, 2006. DOI:
10.1108/02756660610710319
Coughlin, J.F., Speaking Silver: Lessons for product innovation &
development in an aging marketplace, MIT AgeLab, Cambridge, MA,
USA, 2007.
Lee, C., Adoption of smart technology among older adults:
Challenges and Issues, Public Policy & Aging Report, 24(1), pp. 1417, 2014. DOI: 10.1093/ppar/prt005

[51] Swan, M., Emerging patient-driven health care models: An
examination of health social networks, consumer personalized
medicine and quantified self-tracking., International Journal of
Environmental Research and Public Health, 6(2), pp. 492-525, 2009.
DOI: 10.3390/ijerph6020492
[52] Swan, M., The quantified self: Fundamental disruption in big data
science and biological discovery, Big Data, 1(2), pp. 85-99, 2013.
DOI: 10.1089/big.2012.0002
[53] Hewitt Associates, Best employers to work for in Australia study
2000. Summary of findings, defence personnel executive, directorate
of strategic personnel planning and research, Australian defence
force, Canberra, Australia2000.

M. Lavallière, completed his BSc., MSc. and PhD. in kinesiology at
Université Laval, Québec, Canada. His PhD. work evaluated whether an insimulator-based training program combined with specific feedbacks can
improve on-road driving behaviors in older drivers. His postdoctoral work
at the Massachusetts Institute of Technology AgeLab focused on the impact
on driving performance of aging, navigation and communication
technologies and active safety system in vehicles. His works also concern
the development of a Multigenerational Workforce evaluation program to
assess the “age readiness” of industries.
ORCID ID: 0000-0003-0247-0308
A.A. Burstein, is a researcher at the Massachusetts Institute of Technology
AgeLab who translates demographic change into innovative social research.
She holds a Bachelor of Arts degree in International Relations and Hispanic
Studies from Wheaton College, Massachusetts. Her work looks at the social
and behavioral aspects of aging to try to improve engagement, and develop
new services and technology in the areas of health and wealth. Her research
interests include financial decision-making and stress, technology adoption,
and the role of empathy in professional advice and caregiving.
ORCID ID: 0000-0002-1683-4056
P.M. Arezes, completed his PhD. in Industrial and Systems Engineering at
University of Minho, Portugal. He is a full professor in Ergonomics and
Human Factors at the School of Engineering of the University of Minho,
Portugal. He is also a visiting fellow at MIT’s AgeLab in the USA. He leads
the Human Engineering research group and he is also the coordinator at
UMinho of the Engineering Design and Advanced Manufacturing (EDAM)
area of the MIT Portugal Program, and the chair of the steering board of the
PhD. program “Leaders for Technical Industries (LTI)” at University of
Minho. He is the (co)author of more than 60 papers published in peerreviewed international journals, as well as a member of the editorial board
of more than 15 international scientific journals.
ORCID ID: 0000-0001-9421-9123
J.F. Coughlin, is the Director of the Massachusetts Institute of Technology
AgeLab. He is a graduate of the State University of New York at Oswego,
Brown University and Boston University. His research provides insights into
how demographic change, technology, social trends and consumer behavior
will converge to drive future innovations in business and government. He
teaches policy and systems innovation in MIT's Department of Urban
Studies & Planning as well as the Sloan School of Management Executive
Education Program.
ORCID ID: 0000-0001-5288-2218

43

