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Abstract

Purpose — Adopting an interdisciplinary perspective, the purpose of this paper was to posit an industry-
wide technological intervention for hotel housekeeper safety and health through the advancement of wearable
technology.

Design/methodology/approach — Using the task-technology fit (TTF) model and examples of
successful safety and health applications of wearable technologies in the health-care and construction
management industries, interventions and future research directions are presented to address workplace
hazards experienced by hotel housekeepers.

Findings — The fit between a variety of hotel housekeeper user requirements, task demands and wearable
functions are explored with justification for the use of wearable devices to improve safety and health-related outcomes.
Research limitations/implications — A research agenda is proposed for the adoption and use of
wearables in the hospitality industry with the intention to generate meaningful interventions beyond
corporate wellness, and the mitigation of employee privacy concerns to enhance wearable adoption.
Practical implications — Given the importance of consumer safety and health assurance in a post-
pandemic business environment, hospitality and tourism organizations should place greater emphasis on
protecting front line employees who will be essential in regaining economic viability.

Social implications — Theoretical and practical foci should move beyond a simplistic view of hospitality
and tourism worker safety and health that generally centers on wellness initiatives and other baseline
strategies, toward a more holistic view benefitting the hospitality industry.

Originality/value — Extant concerns about hotel housekeeper safety and health, in addition to new concerns
and threats in a post-pandemic work environment, are largely understudied and worthy of investigation.

Keywords Occupational health, Hospitality industry, Information privacy, Wearability,
Task-technology fit (T'TF)

Paper type Conceptual paper

Hotel housekeepers are an essential hotel workforce who will carry out the cleaning and
sanitizing tasks which will be crucial for regaining consumer trust post-pandemic. In
addition, they are an at-risk group disproportionately affected by a variety of work-related
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hazards and adverse health outcomes. The ramifications of COVID-19 have heightened
threats to hotel housekeeper safety and health, with unknown consequences across the
global hospitality industry, illustrating the urgency for protecting housekeepers.
Intensifying this situation are the effects of previously established income insecurities, along
with increased housekeeper workloads as the hotel industry navigates through the COVID-
19 pandemic (Rosemberg, 2020). While the safety and health concerns brought about by the
pandemic are certain to generate a substantial body of hotel employee safety research in the
coming years, there still remains a research gap pertaining specifically to the physical safety
and health of hotel housekeepers. This small stream of research risks attenuation, as the
emphasis on the economic return of the hospitality sector will take precedence until the
industry recuperates (Davahli ef al., 2020). Closer examination of housekeeper safety and
health is warranted, along with an exploration of potential interventions that the hospitality
industry might leverage to mitigate threats to safety and health both during and after the
global pandemic. One possible intervention includes the use of wearable technology already
widely adopted among consumers and within various occupational sectors.

Prior wearable technology research in the hospitality context has focused on either the
use of consumer augmented or virtual reality wearables (Flavian et al., 2021; Tussyadiah,
2013; Tussyadiah et al.,, 2018), the use of hospitality employee wearables in serving guests
(Buhalis et al., 2019; Wu et al., 2015), or on corporate health initiatives using wearables for
step counts and other health-related tracking purposes (Torres and Zhang, 2021; Zhang
et al., 2020). To the best of our knowledge, no study or conceptual paper to date has explored
the use of wearable technology for the health and safety of hospitality employees outside of
basic health-tracking measures. Based on an interdisciplinary approach using the task-
technology fit (TTF) model, the purpose of this conceptual paper is to present a critical
analysis of the literature in the understudied area of hotel housekeeper safety and health,
thus advancing a more holistic role of wearable technology in the hospitality industry. The
objectives of this paper include:

¢ to examine how commonly experienced hotel housekeeper health risks and safety
hazards may be ameliorated through wearable technology use;

* to explore broader organizational elements for wearable safety technology adoption in
the hospitality industry, with examples borrowed from other occupational disciplines;

* to consider factors such as employees’ aesthetic preferences for wearable devices
and concerns regarding their personal information privacy as predictors for
adoption among hotel housekeepers; and

e to present a research agenda for inclusion in the hospitality context to protect hotel
housekeeper safety and health in the post-pandemic service environment.

Literature review

Hotel housekeeper safety and health

The US Department of Labor Occupational Safety and Health Administration (OSHA)
categorizes five hazards related to workplace injuries, illnesses and incidents. These include
safety, chemical, physical and biological hazards, along with ergonomic risk factors
[Occupational Safety and Health (OSHA), 2020] of which hotel housekeepers suffer
disproportionately (Streit, 2015). The majority of hotel housekeeping staff in the USA
consist of immigrant women who are paid among the lowest wages in the industry, yet
experience the highest risks to health and safety, including the highest injury rate in
hospitality work environments (Hsieh ef al., 2013, 2016; Rosemberg et al., 2019; Streit, 2015).



Vulnerability to violence in the workplace

Hotel housekeepers are often female, low-skilled workers with minimal specialized skills and
training, often in contrast with the hotel guests whom they serve (Yagil, 2008). These
differences in social status create a power imbalance, which in service situations can lead to
customer aggressions such as yelling, threats, condescension, racist comments, swearing,
and fighting with line level employees (Nimri et al, 2020; Ram, 2018; Yagil, 2008). Hotel
housekeepers are viewed as subservient and vulnerable in their roles and are subjected to
frequently normalized sexual harassment and assault. As the hospitality industry is based
on a customer-centric culture, hotels are limited in the extent to which they can control
customer behaviors (Kensbock et al, 2015; Nimri et al, 2020; Shanker et al., 2015). Irregular
nights, weekend and holidar hours worked by many housekeepers can make them
vulnerable to violence because they often work alone, outside of the eyesight or earshot of
coworkers and supervisors (Irwin et al, 2019; Morken et al, 2015) and may lack social
relationships and support due to their social isolation at work (Streit, 2015).

In addition to threats to potential violence and sexual harassment within customer-
employee interactions, line level female workers in the hospitality industry also endure
sexual harassment and aggression from their coworkers, which is difficult to identify and
control (Morgan and Pritchard, 2019; Vagianos, 2015). Structural causes in the hospitality
industry for coworker aggression and sexual harassment largely impacts young female
minority workers who due to their income insecurity have a high dependence on supervisors
and managers for scheduling their work hours (Ram, 2018). Largely under-researched in the
hospitality and tourism literature, scholars have long called for an interdisciplinary
approach to examine the dynamics of customer-employee and employee—employee
interactions leading to sexual harassment and assault, in addition to the interventions which
could address and mitigate the prevalence of sexual harassment incidences in the industry
overall (Ram et al., 2016).

Chemical, physical, and biological hazards and stress
Hotel housekeepers are subjected to an unequal distribution of adverse physical and
psychological health outcomes compared with other service sector jobs (Hsieh ef al., 2016)
and are susceptible to multiple sources of job stress including high workloads, low control/
autonomy, long working hours, and demanding customers, leading to higher levels of injury
and burnout (Chiang and Liu, 2017). The unequal distribution of power among the hotel
workforce as a result of labor stratification may contribute to the health and safety disparity
experienced by housekeepers. Employees with less power experience worse occupational
outcomes based on increased exposure to occupational hazards, including chemical hazards,
biological hazards and job insecurity. Lower power employees are also less likely to
influence work-related policies and practices, which could help protect employees when
tailored to their specific vulnerabilities and needs (Landsbergis et al., 2014; Streit, 2015).
Exposed to harmful chemicals, such as ammonia and solvents in cleaning products, hotel
housekeepers suffer from prolonged contact with these chemical agents, which often
intensify dermatitis, respiratory diseases and other health conditions (Hsieh et al,, 2016; Lin
et al., 2020). Employees who work with cleaning chemicals are also susceptible to allergic
reactions and skin rashes from long and constant use of latex gloves (Kline ef al., 2014). The
number of rooms required to clean per shift of up to 15 per day on average, expose
housekeepers to repetitive motion injuries and overexertion, attributed to physically
demanding tasks including making beds, lifting furniture, and moving cleaning equipment
(Harris-Adamson et al, 2019; Hsieh et al, 2016; Streit, 2015). Hotel housekeepers
endure a higher rate of musculoskeletal disorders than any other type of hotel worker
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(Buchanan et al, 2010), resulting in lost work of up to 6 days per year on average (Premji and
Krause, 2010). Housekeepers who work in exterior-corridor hotels, clean rooms without
consistent air-conditioning, complete laundry-related tasks, or work for hotels in particularly hot
or humid regions may also be at risk for heat stress and heat exhaustion after being exposed to
extreme heat or working in these hot environments (Ambardar, 2015; Kjellstrom ef al., 2013).

The cumulative effects of chronic stress, job strain and job insecurity contribute to the
allostatic load, poor mental and physical health, and chronic health conditions experienced
by housekeepers (Rosemberg et al., 2019; Sénmez et al., 2020). Compounding the problem,
hotel housekeepers have fewer recovery opportunities, such as psychological detachment
and relaxation, due to multiple competing responsibilities at home and at work (Lee ef al.,
2016). When injured or ill, hotel housekeepers may also have more difficulty accessing
health care, an issue especially problematic for those who lack English proficiency, are
immigrants, or are contracted workers (Hsieh ef al., 2016).

COVID-19 and other infectious diseases

As a result of travel restrictions and numerous shutdowns caused by the COVID-19
pandemic, the global hospitality and tourism industry is one of the most adversely impacted
sectors. Already disproportionately affected, vulnerable, and income insecure workers
before the pandemic, hotel housekeepers are eager to return to work post-pandemic (Sénmez
et al, 2020). This dynamic and the close physical proximity requirements in their jobs may
result in a higher incidence for the spread of illnesses among housekeepers. They are more
likely to be exposed to guests’ body fluids or needles while cleaning, increasing the risk of
contracting blood borne and other respiratory infections (Kline ef al, 2014; Moyce and
Schenker, 2018) of significance during and after COVID-19 (Sonmez et al., 2020). Emerging
literature in this area stresses concerns regarding how housekeepers may be at greater risk
for bringing home the COVID-19 virus and infecting their family members due to a lack of
paid time off for quarantine, increased workloads, and inadequate training on proper
disinfection techniques (Rosemberg, 2020).

Along with the CDC rules for hotels and restaurants, many researchers have
recommended a series of actions to decrease infectious disease and COVID-19 workplace
transmission. For instance, researchers have studied Internet of Things (IoT) technologies,
such as drones and wearables, with respect to proximity-detection functionalities and e-
health monitoring that could be a useful tool for monitoring the spread of infectious diseases
in the workplace (Nasajpour et al., 2020). Prior research in this area has demonstrated the
benefits of wearable technology tracking capabilities, which includes notifying the user
when a confirmed infected individual is within close proximity (Shubina et al., 2020). These
proximity detection notifications have been found to encourage individuals to activate a
variety of protective measures such as self-quarantine, undergoing a COVID-19 test, and
other proactive courses of action to reduce the transmission rate while at work or in the local
community (Shubina et al., 2020).

Medical wearable devices have existed for quite some time, however, due to the COVID-
19 pandemic and the emergence of other infectious diseases, global technology firms have
innovated wearable devices to integrate medical functions, thus impacting a greater
consumer population. An example of a recent practical application of physiological
assessment in a wearable device is the Apple Watch Series 6, which allows the measurement
of blood oxygen levels (SpO2) from anywhere and at any time, fulfilling a much-needed
purpose in the recent pandemic (Apple, 2021; Mitroff, 2020). Hence, wearables devices are
becoming increasingly essential as they alert wearers on their physical health conditions,
prompting fewer physical visits to clinics (Wang et @/, 2020) and reducing overall health-



care costs (Li et al, 2016). Beyond the COVID-19 pandemic, and as new and recurring
infectious diseases emerge (i.e. influenza), wearable technology devices can continue to
benefit hospitality workers and organizations via their many physical and health tracking
functions which promote employee health, thus mitigating disease spread.

The above concerns for hotel housekeeper safety and health, in addition to the rapid
technological evolution of wearables both prior to and as a result of the pandemic,
underscore the necessity for an industry-wide intervention. Like previous initiatives of
successful technology-based solutions implemented to ensure consumer safety (Bantau and
Rayburn, 2016; Bonfanti, 2016; Cobos et al., 2016), the hospitality industry already has the
capability to enact the adoption and use of a wearable technological intervention to protect
the safety and health of hotel housekeepers.

Wearable technology

Wearable technology is classified as “all forms of computational or sensory electronic
devices that can be worn with clothing or on the body (Fernandez, 2014). Popular consumer
wearables include Google glass, iWatch, Samsung Galaxy Watch, Fitbit and an abundance
of other ‘smart clothing’ technologies (Lee et al, 2016). Driven by a surge in adoption among
Gen Y consumers, by 2027 the wearable market is anticipated to reach US$52.41bn in the
USA, and US$104.39bn globally (PR Newswire US, 2020). In addition to the popularity
exhibited in the consumer market, wearable technologies have proliferated across other
contexts, particularly in the health-care and construction industries. Providing patients and
doctors with more efficient and integrated communication solutions to monitor health
(Baker et al., 2017) and construction workers with safety technologies to better detect and
manage worksite hazards (Ahn et al, 2019), wearable devices are increasingly employed
among stakeholders of these industries.

Wearable use in the health-care and construction management industries
Wearables primarily focused on health management are known as ‘Healthcare Wearable
Devices” which incorporate sensors to collect behavioral, physiological, and environmental
data (Wang et al., 2020). The increasing miniaturization of microprocessors and biosensors
has enabled health-care wearables to serve multiple simultaneous functionalities including
text messaging, receiving calls, geo-mapping and navigation, calorie counting, emergency
and security notifications, and health management feedback all in real time (Baker et al.,
2017; Park, 2020). Gao and colleagues (2015) categorized health-care wearable devices into
two types: (1) Those designed for fitness; and (2) Those designed specifically for medical
purposes. Fitbit is an example of a fitness wearable device that is used to track an
individual’s physical activity, food intake, weight, and sleep patterns. Based on the
information collected, the Fitbit device provides fitness-related suggestions to improve
consumer health and wellness (Wang et al,, 2020). In contrast, medical wearable devices
surpass physical tracking capabilities and provide wearers and their physicians with
comprehensive personal health data such as oxygen levels, gene expression, blood pressure,
and personalized medical suggestions that allow the wearer and the physician to manage
serious diseases (Li ef al,, 2016). Thus, health-care wearable devices offer many advantages
to both patients and medical professionals in the health-care industry and have become
increasingly prevalent in the health-care field, serving a variety of purposes ranging from
monitoring patients’ vital signs to providing assistance during surgeries (Igbal et al., 2016).
In addition to use in the health-care sector, wearable technologies have been successfully
adopted in the construction industry for proactively identifying safety and health risks
and as a means of continuous monitoring of employees in hazardous work environments
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(Ahn et al, 2019). Similar to housekeepers, high levels of physical demands are inherent
to most construction workers’ jobs, putting them at elevated risk for work-related
musculoskeletal disorders and other health and safety issues associated with physical strain
and fatigue (Fang ef al, 2015). Although wearable technology has yet to experience
universal adoption across the industry (Zack, 2016), construction companies are reporting
the increased use of wearable sensing devices for the purpose of occupational safety and
health management (Nnaji and Karakhan, 2020). Prior research has identified a variety of
ways in which wearable devices complement existing construction safety technology,
improving health and safety management through both proactive risk identification and
real-time risk monitoring (Awolusi et al., 2018).

Ahn et al (2019) identified five notable applications of wearable technologies
investigated in construction contexts including the prevention of work-related
musculoskeletal disorders, averting falls, evaluating physical workload/fatigue, recognizing
hazards and surveying worker mental health. Although some of these applications are
similar to those found in the health-care sector, such as physiological monitoring (Guo ef al,
2017), other wearable device applications are more specific to the physically demanding
work of construction and use wearable mobile sensors to monitor body posture and identify
ergonomic risks (Nath et al., 2017).

The construction and health-care literatures have explored many applications for
wearable devices and their functionalities, which offer justification for the use of wearable
technology to augment safety and health at work. These applications extend beyond the
limited use of wearables for fitness purposes, thus demonstrating this technology’s ability to
address a variety of health and safety risks including physical fatigue, stress, and biological,
physical and chemical hazards. The service-related features of the health-care industry,
accompanied by the concerns for safety in the construction industry, mirror many of the
health and wellness concerns experienced by hospitality employees, bolstering the
argument for how health and safety applications of wearables in these industries should
help to provide a pathway for the adoption and use of wearable devices in the hospitality
industry.

Wearable device research in the hospitality industry

Although wearable devices have been conferred as an important emerging technology in
hospitality and tourism (Atembe, 2015), research from the discipline has only recently
advanced wearable technology adoption and use for the safety and health of hotel workers.
Historically, wearable research in the hospitality and tourism discipline has often focused on
hotel guests, rather than on employee technology use (Chen et al, 2018), and studies
specifically examining safety and health have tended to be more limited in scope and
application, focusing primarily on the use of wearables within the context of employee
wellness programs. Specifically, recent studies have addressed occupational health and
related initiatives from the standpoint of wellness programs and the use of wearable devices
to track hospitality employees’ activities and sleep patterns (Torres and Zhang, 2021, 2020).
Torres and Zhang (2021) tested the effects of a technology-based wellness intervention with
hospitality employees using Fitbit to actively alter participants’ behavior in ways that
benefit employee health and work-related outcomes. Their findings demonstrated that the
use of wearable technology improved employee engagement, organizational commitment,
and job satisfaction (Torres and Zhang, 2021). This suggests that wearable devices, such as
activity trackers, can be effectively used in hospitality organizations as a key aspect of a
technology-based health intervention, promoting health and wellness in hospitality
employees. While not reported as a finding, the researchers also addressed issues



concerning employees’ privacy of information, and advocated for transparency in data
usage, storage, and access (Chung et al, 2017; Torres and Zhang, 2021). Additionally, Zhang
et al. (2020) reported that wearable activity trackers measured important health metrics,
which were recommended for inclusion in a variety of health interventions and strategies
such as ergonomic equipment for musculoskeletal problems, job rotations for those who sit
for long periods of time, and improved scheduling for mitigating sleep-related issues and
accidents. A limited number of employee-centric hospitality studies have focused on
wearable device use beyond wellness interventions, including Wu et al’s (2015) research on
front-line employee wearable use and its impact on guests’ perceptions of service
encounters. Despite this small stream of wearable research for the safety and health of
hospitality employees, this literature is undeniably in need of expansion both practically and
theoretically (Gonzalez, Gasco, and Llopis, 2020). Specifically, additional research is needed
to broaden our understanding of wearable technology applications beyond that of wellness
programs to address the numerous unstudied ways that wearables may help abate health
and safety issues frequently experienced by hotel housekeepers.

Theoretical framework

Wearable devices offer specialized characteristics and functions influencing their adoption
and use, which must be considered when implementing a technology initiative in a work
environment. To justify a wearable technology investment, rather than purchasing
inexpensive safety-related panic buttons on the market, it is imperative to explore how the
wide range of wearable functionalities substantially enhances the safety and health of hotel
housekeepers beyond that of alternative technologies. The TTF model provides theoretical
underpinnings to gather evidence for how and why wearable technologies can be the most
effective technological intervention for protecting hotel housekeeper personal safety and
health.

Task-technology fit model

Technology acceptance models are useful in predicting individuals’ intentions to adopt and
use a technology according to a variety of predictors such as perceived usefulness, perceived
ease of use, facilitating conditions, compatibility, observability, and social influence
(Venkatesh and Bala, 2008; Venkatesh et al., 2003). Nevertheless, these models are criticized
for an inability to consider whether wearable technology possesses the required functions to
carry out desired outcomes, which can be captured by the TTF model (Al-Jabri and Sohail,
2012; Venkatesh and Bala, 2008; Wang et al., 2020).

The TTF model predicts technology-related outcomes by investigating how the fit
between technology, task and user characteristics or attitudes influence employee adoption
of a technology and the performance benefits associated with the use of that technology
(Goodhue and Thompson, 1995; Furneaux, 2012). According to the TTF model, when
technology functionalities are compatible with job task demands, more desirable outcomes
will emerge (Goodhue and Thompson, 1995). If a specific technology fails to match job
demands because it does not possess features or functions that meet the task requirements,
performance outcomes will decrease, regardless of how often or how well the technology is
used (Goodhue, 2006). From this perspective, there is no singular ‘most effective’ technology
for completing job tasks, but rather the characteristics and demands of various tasks are
dependent on a variety of functionalities within a technological solution (Lee et al., 2007). For
technology to positively impact performance or other task-related outcomes, it must be used
by employees and possess those functionalities which address the requirements of tasks
deemed important. For example, in the hotel housekeeping context, while mobile tablets are

Wearable
technology
solution and
research agenda

3229




[JCHM
33,10

3230

effective devices for helping housekeepers manage their workload by organizing and
communicating room assignments, these devices may be less helpful during a safety
emergency because they may lack the location tracking capabilities needed to quickly find a
worker and send assistance. Similarly, mobile technologies may lack important functions for
contact tracing that allow for tracking workers who come in contact with infected
individuals or who are exposed to chemical or biological hazards.

According to the TTF model, workers will be more likely to accept and use technology
that appears to demonstrate personal or work-related benefits enhancing the efficiency and/
or effectiveness of their work processes (McCartney and McCartney, 2020; Wang et al., 2020).
This focus on individual adoption indicates that employee perceptions of TTF may be
particularly important in contexts where individuals work independently or alone, such as
the case with hotel housekeepers. TTF is also important where the use of a specific
technology is difficult for supervisors to enforce, although research has supported the
predictive validity of this model in both mandatory and voluntary adoption contexts
(Goodhue et al,, 2000). Finally, although research has tended to focus on the alignment
between user requirements/needs and technology functions, user characteristics such as
self-efficacy or individual differences in privacy concerns, can interact with technology
capabilities to predict task performance while influencing user perceptions of TTF (Kim
et al., 2015; Serrano and Karahanna, 2016).

In prior technology adoption models, fit has often been implied rather than directly
measured such that individuals are not expected to use technology that fails to meet task
needs or adoption. However, that may not always be the case, as in many jobs the use of
specific technologies is mandated, thus imposing greater emphasis on TTF over adoption
models in contexts where technology use is difficult to mandate (Goodhue, 2006).
Fundamentally, the TTF model argues that to understand the potential advantages
associated with the adoption and use of a new technology, the characteristics of the
technology, the worker, and the nature of the work itself, should not be considered
independently. Instead, stakeholders should investigate how tasks, technology, and
attitudes collectively interact to influence the outcomes associated with employees using a
specific technology within a given work context (McCartney and McCartney, 2020). Our
review employs the TTF framework to explore how the use of wearable devices can
improve employee health and safety outcomes because the characteristics and
functionalities of this technology fulfills the health and safety demands of hotel
housekeepers. Wearable devices should be considered for adoption among hotels because
the variety of wearable functions available are able to fulfill the health and safety needs of
housekeepers in ways that other simple technological solutions, such as panic buttons and
mobile devices, do not.

Wearable device functions and fit with task demands

According to the workplace hazards identified by the US Occupational Safety and Health
Administration, user requirements in the workplace can be framed relative to health and
safety-related needs such as signaling for help during an emergency, in contact tracing or
identifying stress and illness (OSHA, 2020). Similarly, while wearable technologies are
capable of a wide range of functions related to human-environment tracking (Kamisali¢
et al, 2018), the focus for successful wearable adoption should be on the technology
functions and sensor types that are relevant to the specific needs of hotel housekeepers. A
review of wearable device functionality literature provides evidence of frequently experienced
workplace stressors and hazards, together with specific wearable functions for addressing
risks to safety and health (Ahn et al, 2019; Khakurel ef al, 2018; Kamisali¢ et al, 2018).



Additionally, because a wide range of wearable technology is available in the consumer
marketplace, specific types of wearable devices and sensors can be envisioned for completing
a variety of functions, such as recognizing employee illness through physiological sensors, for
example. Finally, targeted safety and health outcomes to meet specific housekeeper safety and
health needs reveal the connection between the OSHA stated workplace hazards (2020), the
housekeeper/user requirements, and wearable device functions (see Tables 1-4). Overall, the
goal is to provide evidence and practical implications for why a wearable technology
intervention could be successful in addressing hotel housekeeper safety and health.

Fuactors that influence wearable adoption

While the TTF model argues that the degree of fit between technology and consequential
tasks directly affects technology adoption and use, other models explicitly highlight
attitudes and beliefs as important mechanisms influencing behavioral intention to use a
technology (Dishaw et al, 2004). Thus, while evidence of the fit between wearable
functionalities and housekeeper safety and health demands may demonstrate the value of a
wearable technology adoption, it is essential to also discuss those external factors with the
potential to positively or negatively impact use, regardless of the level of fit. Perceptions of
privacy concerns, device wearability, and aesthetics are all factors that have been
recognized as particularly influential in predicting the use of wearable technology due to the
unique characteristics possessed by these devices and the sensitive nature of the broad
range of data potentially collected (Niknejad et al., 2020; Torres and Zhang, 2021). Beyond
individual adoption, additional factors such as return on investment (ROI) can influence a
hotel brand’s willingness to engage in large scale organizational or departmental-level
adoption of wearable devices, particularly if the benefits of investing in wearables clearly
exceed those of less expensive technological alternatives with fewer functionalities.

Wearability and aesthetics

The greatest influences on wearable adoption and use includes how the device “wears”
(wearability) and the appearance of the device (aesthetics), in addition to what these
characteristics are perceived to indicate about the technology. “Wearability” refers to the
interaction between an individual’s body and the wearable device (Gemperle et al., 1998)
with devices that are comfortable, lightweight, breathable, and easy to wear and remove
generally viewed as more wearable (Marculescu ef al., 2003). Wearability can affect the
adoption and use of a technology as employees are more motivated to engage with wearable
devices that are designed with comfort and durability as a priority (Hamper, 2015).

In contrast to the feel of a wearable device, the aesthetic characteristics refer to the visual
features, such as the style and color of the device, and the materials used (Fiore and
Dambhorst, 1992). Previous consumer behavior research has indicated that wearable devices
are often viewed as fashion accessories as well as functional devices, such that the
appearance of a device and its visual design can influence how satisfied individuals are with
wearables, and thus more likely to adopt (Jeong et al., 2017). Overall, research has found that
wearability and aesthetics have a significant impact on employees’ adoption of wearable
devices (Choi et al, 2017), with Dehghani ef al (2018) finding that design characteristics,
device uniqueness and screen size all influence use intention and behavior. Hotel
organizations must consider these factors when deciding on a specific wearable device to
introduce for housekeeper use, with the knowledge that all wearable devices will not be
perceived, nor adopted, in the same way when considering their wearability and aesthetics.

Wearable
technology
solution and
research agenda

3231




"SOIOURS 9L A)9yes 0) FuIpuodsal 10]
s9onpoead 159 S19dasesnoy Suryoes} uo Pasnooy ‘SUItIes) AJ9Jes 0JUl SIJIAIP Jqeteom ajetodiodu] ¢

‘suriopyerd

pue ‘sar30[0u3} ‘S9.mpad01d asuodsar ADUSSISUS SUTISIXS )M 9)BIIUNIIOD PUR I [[IM PIJOJ[3S
901A3D JY109ds 9} MOY JOPISU0D ‘OS] "sanfIqeded SuryorI) UOI}BIO[ PUB 9suodsar AduaSIows
‘uoneoruNIWOd $89ss0d JBy) SIOIASP 109[9S ‘UONAOpPE O] SIOIASD I[(eieam JUNIS[S USYMN 7

"SAURSIRWS A)9yes SuLmp

Suryoe1) UONEI0] PUB UOTJRITUNUITIOD 3)BI[I0B] 0} S10daasasnoy [9J0Y 0} SITASP [qBIBIM 9pIA0I] T

OUI[OIA

PUE }[NESSE [BNX3S JO SJUSPIOUT J9MO]
(9our)SISSE 10J ([ 0] 9[qeun

91k S10deaYasNOY I8y M SUOIIBNIIS

ur) swr) 3suodsar AOUSIOWD PISLIII(|
SSAMSIP JO SI0JRIIPUL

[edaso1018Ayd Jo uoIRIYNUIP]

UOIBNYIS AJUDSIDUD 10 JUIOIA

& Jurmp 19daa3asnoy] Jo uorjedo] I9)Sef
pue sawn) 3suodsar AOUISIOWS 19)Sk ]
SIUIAD JUSWSSBIRY [BNXIS

JO [01JU0D PUB UOIIBIYIIUSPI I9)BIIL)
(£ytmdas

/SI0SIAIIANS pUE SI9daxasNOY UsamIaq
SUISLSSIU WI)-[BIT) SIIOUISIOUID

(SA0SUIS ULOM-]SILN) SIYIIDOIDULS
X(SA0SUDS JUIMDANSDIUL ISUOFSIL
URYS Y (J7]) SA10SUIS [pNS0]01SY ]
Apiqerrea

djeI 1Iedy pue (Y(14) A1Anoe
[BULIBPOI}IR[d -UONIUS0IAT SSAMSI(]

(S40SUDS ULON

~ISLUN) SPYIVMADULS SAOSUIS UOYDIOT]
(yusuaAOWw

pue uonisod) SULyoRI} UOLIRIO]

(S40suas
ULOM-]SIAN) SOYIIDMIADULS (9]qQDADIM
WDISAS JADY SAOIDIUNUULOD IJQVADD |

UOIBNIIS 9fesun

UR Ul 9 ABW PUB SSANSIP SUUILIDAX
ST 19d993[aSN0Y B UayM SUIAJIIUSP]
awn) Jo porrad

POPURIX? JOAO UOLIBIO] 9FURYD 0} PI[Ie]
Sey 19daa3asnoy B uaym SUIZIuS009y
PpaKordap uda( Sey 1I9[. AJUISISUId

U. 90U0 19d9a¥asnoy B Surjedo|

(syuaA9 daL0jduwa-vaLo1dwd
Aremnor.red) Jnesse pue Juswsserey
[eNnxas JO SJuapIOUl SuIpIesal A[ojearid
SI0SIAIRANS 0) Sur)eIIUNWIWO))

SUOYDIYGUL] [DIIDAT

FuLMp UONEIIUNUIOD PISEaIoU] (A31moas/saSeuew pue s1edaaxesnoy J9JUNOJUS JUS[OIA (nvssD [pnxas puv
JOUBJSISSE JO JudwAo[dap Ioxomb U39M)9( S9ZBSSOU SULIDAI[IP) B ULmMp UON)BIUNWIWO) }Imb/Ases (S)quaaa juajorn Supnjouy)
PUE sow) asu0dsar A0UaSI0WS 10)Se,] UOT}BITUNTUIOD PUB S)I9[R AJUaSIous] SUI)B)IIOR] PUB S0URISISSE 10} SUI[B) spaezey £197eS
SAWOdIN() YI[BIY pPue A9Jes aqay SJULWRIINDIY I19S)/19d9939SNOY] (S)prezey VHSO
A0SUJS SUOTIOUN, ATA(] S[(BIBI A\
=g Q8
EE 2
o dEE ER
5258958
— N o g = R
W o ] o 24 §2 E£°TF
= ) EE SEESEEL
O s (a\| &) NgS e
=N R SIS
— M ) HO =S 8BRS A




L T i =T 6 5 8TT Y
SEES 8 VEEELHEE S
mdne & ZEsSE3r4%
&0 9] S =280 08 5=
g8« HOB_E5%5 5=
< <E58gE  LE
W&.MC T SmE g LB
=Rl 0] S £ m e m
z S £8%Es5%
= =S a8
(panuu09)
(Am(ur/yuaprooe ue 0} anp) swir) Jo porad
POPURIXD JOAO UOLIBIO 9FURYD 0} PI[Ie]
(S40Suas uLom Sey 19da93asnoy B uaym SUIZIUS009Y]
Am[ur 10 JUIPIOOE. e ~JS1U0Y) SIYIIVMIADULS 'SLOSUIS UOUDIO] Am{ur 10 JUIPIOIR UB SULMO][O]
SUIMO[[0J 19d99¥asNOY] JO UOTJBIO] 19)Sk] (JudtuaAOWL ‘pakodap u9a(| SBY 1I9[R AOUISIIWD
pue sawn 3suodsar AQUISIOWS 19)SB,] pue uonsod) SuryorI) UOLIBIO| UR 90UO 19da93[asnoy B Sunjedo|
(Soue)sISSE 10§ [[BD 0}
9[qeun are S19dasyasnoy 2.yM Suonens (S40SUDS JUUIANSDIUL
UI) 9UIL} 9SU0dSAT AOUIFIAWD 3SLAIN(] 2SUOGSIA-ULYS) SL0SUIS [DINF0]0ISAY Am[ur/)usprooe ue paousLIadxa
SSOLSIp JO AyIqeLIeA 9)el 11BaY Pue (Y (I3 A1Anoe dABRY ABW PUB SSaNSIP SUDULIAXD
S10JB2IpUI [BI130[01SAYd JO UOLBIYIUAP] [BULIDPOI}II[9 -UONIUS0II SSONSI(] ST 19d99¥SNOY B UM 10J UOLBIYIUID]
(SUOTURAISIUI 9ATIBIUSARI) NDJ0 SaLmur somsodxo
10 SJUSPIIIL 910J3(| SUOTJBNYIS HSLI-YSIY (S408uas pue spaezey [enuajod Surpresal
pue sprezey [e1us1od Jo UOLeIyIUIp] ULOM-JSIA0T) SIYINDMIADULS I]qQDADIN SI0SIARANS YIIM SUNBIIUNWWO))
QOUR)SISSE JO JUdWAO[dDp Ia3dmb WDISKS JAD]Y/ [SLOIDIUNULULOI D]QDADD | 2ansodxa piezey Jo Am(ur/jusprooe
pue sawn 3suodsal AQUIFIOWS 19)Se,] UOTJBIIUNTUIOD PUB S}I9[B AJUSSIOWS] e SUIMO[[0J JUB)SISSE 10 SUI[[B)
sormfur pajea-Sunyif [eorsAyd pue (Suojajaysoxa
SIOP.IOSIP [BIS[3SO[NISNIUL JO UONUIAIL] 5°9) $92109p 2|qQDADIN [DULIIX] Furuead AIyMm
amysod Apoq aAoxdur 03 $399[(qo Sunyy aanysod Apoq pPoos JO SdUBUIIUIRW PUL
AA®ay unjif ur ANOYJIP JO UONINPAY pue [013u00 9.1N)S0d -90UBISISSE [BIISAYJ  (IIIUIN ‘Spaq “S9) $109[q0 AABaY SUnjI|
SaLIM(ul pue s[[ey 19deaxasnoy 0) pajeral S40SUdS &Y JoA508ut0.412a]5
$10108] YSLI pUB SpIeZRY JO UOLBIJNUIP] (D nun juawdansvaut
SaLmfur pajeyaI Jo [DYA2UL IIQDADI ) ‘SAOSUIS U011IDIIP V] SJuLpIOUL SUI[[J 0) PIJB[L
UONUIAIId PuE SJUIPIOIE [[B] JO UOLIONPIY UOLI91IP [[e] -UONTUS009.1 ANALIOY SYSLI JO UOLBOYNUSPI PUR S[[B] SUL0819(]
any
ururen) pue SUONUIAILIUL JUUN JUIWDANSDIUL [DIAIUL D]GDAVI A
PaJe[aI 10 SULjI| USISOP 0} BJBP JOSUSS IS[) S40SUIS JUIUDANSDIUL -DYDULIULY]
soLmlur paree-Sunji| pue uonop armsod 3[0BgP39] 9A1109.1100 9p1A01d 01 (SUIpUa(
SI9PIOSIP [RJD[ASO[NISNU JO UOLJUIAL] pue 9Im)sas ‘UonoU -UONIUS0dI AYANOY ‘Sunjiy) saanysod premme Sunodala(]
P939939p SI 2INS0dXd UM
JUSUWIBAI) PUB SWL) 9SUOASAI PISBIII9(] SLOSUDS SDS 40 40SUDS [DINMUIYD spIezey
S1uA3e sed IGVADI ] SAOSUIS [DJUIUUOLIAUT] [eo130][01¢] puR

10 [BOTWAYD [NJULIBY 0} 9NS0dXa Paonpay

SEBS /[eo1ayo -SUISUSS [BJUSIUUONAUG]

spaezey ses 1o [earweyd Surjoala(]

‘Tears At ‘Tedrua)

SOWOON() YH[BIL] PUE £)o5es

aqA ] 40SuaS SUOTIOUN,] IOTAJ(T A[C[RIBI A

SJULWRIINDIY 19S()/19d0939SNOF]

(S)prezeH VHSO




“BJEp JOSUdS dqeIeam SUISN JWI) JOAO S)UIPIOOE PUE ‘Samsodxa ‘Sprezey jo aous[eadrd oy spel],  §

'SSou[I pue Amfur anng jusaaad sd[ay jey) yoeqpasy apraoid
0} SUOTJUIAIUT USISIP PUR ‘¥SLI AJ9JS PUR [I[BIY 2.1NINJ AJIIUIPI 0} A[PA1OROIA AS0[0UYDA) S[CRIBIM 3S[) '€

"SYSLI )[B3Y S} SUISSAIPPE SIOSULS $$9ss0d Jey)
S901AJP J[qeIRaM JdOpE PUR ‘I9)unodud A[jusnbaiy jsow s19deas(asnoy] samsodxs pue spiezey oy} AJusp] g

*AoU9 89S I esY J9Y)0 JO ‘Amlur YUspIode ue SUIMO[[oF
SOLIPW (J)[BaY I9d9a¥esnoy JI0JIUOW PUe SPIeZey JO AJSLIBA B 109)9P/AJIIUSPI 0] S9OIASP J[qeieam jdopy ' SUOYDIYGUL] [DIIDA]
(103s15UDL]
201)1SUIS DANSSIA] “LOSUIS AOJSTULLIY]

Ddd “5°d) S410SUas [ANS0]01SAYJ 9Insodxa

UOTJUSAIDIUL amjeradws) Apoq ‘9.mssaid SNOpIBZEY 10 JUSPIIJR UB SUIMO[[O]

A]1B3 PUB 9UR)SISSE 10] SULIOJIUOLA] POOI[( ‘931 1B -SUISUSS [BILSO[OISAYJ 19d993{asnoY B JO YI[eaY 9y} Surjen[eAs]
SAWOdIN() YI[BIY PU. AJ9Jes 2G4 40SUIS SUOTIOUN,] AIAJ(] A[BIBI A SJUSWAIINDIY 19S()/10d0axasSNOY (s)prezey VHSO

[JCHM

33,10
3234

Table 2.




Q o S S g4 ETT 2
SHEE B CEELZEEL
<58 E55E2245
£E % R SET S o8 5=
g8« SESR-R-R--B- e
F82% sEEE il
28 Bg.2E°E
723 E5E
= RERCE )
(panuryu09)
SULIO)UOW [)[B3Y [BIISO[OYIAS] Ajremorn.red) Spoou pue $9)e)s [BUOLIOW
UONIUS0da.1 POOW PUB UOLIOW IO} SULIONUOW Ul S19deayasnoy Sunsissy
AD]IUL0LD]2IIY
SA0SUIS KJIpLuny pun aAnnidGud |,
(moOpJ Jre Jesy JueIpel Aypruny
/mjeradwe) I1.) UOII09)9p [BIUSWUOINAUL] (urens
UIRI}S 183y 0} 9NLIU0D S40SUDS [PANS0J01SAY B9 SAISS30Xa 9onpoad Jey) SuonIpuod
Jer]) SUONIPUOD SULHIOM fesun AJusp| (urens [eo13o[orsAyd D3e13Iedy]  “97) SUOIIPUOD SSANS-18dY YSIY SUIZIUS009Y
SUOIPUOD ‘Smjeraduwe) 9100/00BLmMS APO(-SI0JeIIPUL SSAU[[I puE aNJI)ey paje[al
U3[BI] PAIB[AI-[I[BIY PUB UIRIS JBIY NP [edr3ojo1sAyd) SuLIOjIUOW UTRIS-JBIH -JB9y pue urens 3esy 39Ao[dw SULIOIUOIA
SA0SUIS
[DNSO0]01SAY ] SAOSUDS JUIUITDTUI-I[ISTN]
urexns [earsAyd pue SA0SUIS JUIUDANSDIUL -(J101)ID IDIPAD,)
SI9PIOSIP [BID[FNSO[NISN JO S[OAD] PIIDMO] (2amssad pooyq ‘A[iqeLIeA 9)el
soumfur pue (Sy[ey 183U /9)R 1IedY -SI0JedIpUl [BILS0[01SAYd) S1adeayasnoy ur ansijey
“8'9) SJUSPIOOE PAR[I-INSIIRS JO UOONPY  JUSWISSISSE aNSIIe] PUR PRO[IOM [BIISAYJ PUEB UOI}I9XAI9A0 [BIISAYd SuIssassy
(s10M (S40SUS |GV ADIN-]S1UM)
-U0U PUB YI0M) ANALIOR [BIISAUd PISBOIOU]  SaYIIDMIADULS UDJIULOPI]/SAIYIVA] (10110
2anssaxd poo[q Y31y pue A31S9¢o Surpnjout Ay1arpoe [eo1sAyd/es1o1exa
SAWOINO [I[B3Y SALIBFU JO UOLIONPY 991 YYSTOM -SULI0YUOW SUIS-[[9\\
SuRq-[eMm S2110219D SOATJRIJIUT SSSU[[OM PUE [[}[B3Y [9)0Y
PUe 319y 1adsss{asnoy Jo JustuwAoiduy PISDQ-SSaunputit pun SUOYDIYOU 9OURYUL 0) Y3[eaY 19daas[asnoy Sunowor
Swe1301d JUSWaSRURW SSA.)S PUB SSIU[[aM [ns0j0188yq ‘(ddv auoydiiavms) [puta)xa Surerdoxd
‘q)[eay [RUOIBZIULBSIO SUNSIX PIOUBRYUS] YJM UOYIUNLU0D UL SAOSUIS [DANTOJ0ISY ] JUSWIDSBURLU SSO1)S PISB(-I[(RIBIM
$Sa13S JO 30939 [eoIsAyd s10juOwW ANAOR [RIISAYd pue 93uryd S[AISIJI] SB YONS SUOLIUIAIUI
AU} 0} DULI[ISAT [BNPIAIPUL PISBAIOU] pue A10)endsar ‘SUISuds [BILSO[OISAY{  JUSWRSBURW $So.S 90B[ds[I0M SULIBI[IOR,]
SUOTJUSAISIUT
JUSWRSBURW SSA.1S J0J S19318) AJIJUapI
PUE SIOSSAI)S PAJR[RI-YI0M JO UOTIROYTJUSD]
JNOUIN( Pue SIS H(SA0SUIS JUIUDANSDI UL
JIUOIYD YIIM PIJRIDOSSE SIWOIINO Y[ ISUOGSIL-ULYS ‘D))F) SLOSUDS [DINFOJ01SAY ] (swrexsoxd agueyd a[A1S971]
[ed1sAyd pue [BJUSW JALIBSIU JO UOLIINPIY (A&yiqeLrea 3°9) SUOIJUDAIDIUI JUIIUDSBUBW SSO.1)S
Jnoumq 994odud 9JeI 1IedY “§'9) SUISULS [BIISO[OISAJ y3noay) ynowmg sAo[dws Jo uoryuardid
Pue $$o13S 19doaxasnoy Jo uononpay  (SULIOJIUOW [9AJ] $S91IS) UOIIUT0DDI SSONS pue ss913s 19doayasnoy SULIONUOIN angdne,| pue ssang

SOW0dMN() YI[BIH PUL £)oJes

%L 40SUIS SUOLIOUN,] DTAJ(] I[(RIBI AN

#STUDWRIMDIY 198()/19d99¥asNOH

(S)prezeH VHSO




0202 “I7 12 BuIqnyS, PUe :0g0g “I2 12 NS, 020¢ ‘12 12 IS, -¢00g 9S24 PUB Sejuautios, 910g “/ 42 [PV, :SuLMO[[0f
9} Ul PAUI[INO SIOSUIS PUB SIDIAJP I[(LIedM JO Snuouoxe) woiy pajdepe amem odA ] J0SUIG/SUONIUN,] 90IA(] J[CBIBIAY, PUB  SIUSWRINDAY JI9S(), :S9ION

"SUI9UO0D AOBALIA PIJR[AI SSIIPPR 0) SABM PUL "PIsN 9 [[LM UOIJBULIOJUI
SIY} MO PUB UOLJRULIOJUI [BUOSISd I19Y) 0} SS9008 9ARY [[IM oYM SUIPILSaI S99A0[dWd UM 9)BIIUNIWO)  °C

angsney

Pue uonsneyxs [eIISAYd Jo UOnuaAdIj
Ananoe

[eorsAyd pue  wing sLI0[ed, 9)eWI)SH

da31s 100d 03 paje[al SJUIPII. JO

uononpal pue ANAronpod Jo JuswAoduy
da9[s 100d 1M PIIBIDOSSE SSWOIINO

9y [eyusw pue [eosAyd dAnRSaU

I9UJ0 pUB aNSIIeJ ‘SS9IS JO U0NINPay
SSAUPAT) JO UOTJONPaI

pue dod[s 1odaasfasnoy Jo JudtuaAoIduw]
(ssams ‘ssaupaun) ‘8-9)

PooW pue uonowWs Ul SaZurYd [BII30[0YdAsd
JO JUSUWIDSBUBW PUR JUSTUSSISSE 101J9¢

"3UWIOY JB PUE JI0OM IR [JO( SUOLIPUOD [[}[B3Y SUIISIXd

JOJIUOW PUR U3y [euosiod 119y} 9A0IdWI 0} BIBp I0SUSS J[RIedM SN 0) SABM S19doa3asnoy 1M SSNISY] g
“(surexsoad aueyd S[A3S9JI] PUL SUOLJUIAIIUI JUSIUIDFBURW SS.1S "9°T) SWRIS0Id MU Ul 3[eat] ajowoid ued

SUOTIOUNJ J[(eIeoM MOY SUIUIEXD PUR SOAIIBIIUL SSOUJ[9M PUB UI[BJY SUNSIXo 0JUl S[qeleam ajerodioou] T

S40SUDS 8710209V [DSAYJ
WDISAS FUILOJIUOUL DLAOIDI D]qDADIN-]SLA
9IN)IPUadXa (9LI0[RD) ASIoUj]

(S40SUDS ULOM

~ISLUM) SHYIIDNIADULS ‘SLOSUIS FUU1IDA] GIAS
suwed

dosrs ‘Ayuenb/Arenb -Suriojiuow dos[g

p(Souoyqmms “5a)
$22109p [DUAD]XD SUISTL SAOSUIS [DINS0]0ISAY ]

(uonsneyxa juaAdxd
07) 2INIPULdXa SLIO[BD PUB S[9AJ] AJIALOR
T19) SULIOYUOW UT SI9d99¥asNoY] SULSISSY

da9rs 1Y) Suraoxduur
pue SULIONUOW Ul S19d9axasnol] SUSISSY

(uorssaxdop pue AJ9IXue Se ons
SONSST [BIISO[0YASd )M S19daa3[asnoy J0f

SU0yDIYGULT [DIYIVAT

SaWOM() Y[BSY pue £)oyes

£GA L 40SUIS SUOTIOUN,] SITAJ(] I[[BIBI AN

£SIUSWIMNDIY 198 ) /19da9aSNOY

(S)prezeH VHSO

[JCHM

33,10
3236

Table 3.



*S[930Y Ul GT-(IIAQD Jo peaids a3 SurjuaAaid 10J [00) [BISIIUI UR 3 URD SIIIAIP [(BIBIM WOIJ BIED

9} MOT] JFBIS YIIM SSNISI(T “SUIDLI) 10BIU0D SUIPILSII SUONSIND J0 SUIS0U0I J9do9xesnoy [9)0Y SSSIpPY

0) PaJolfe AJISes 3¢ Ued YOIym SUONOUNy Surdel) J0BIIU0D SUNSIXS YJm ASo[outdd) s[qeream dopy
‘sanrjod GT-(IAQ) SULISIXD 9DURIUS URD SIJIAID J[([RIBIM MOY] U0 S3.NPad0Id JeI[d YSI[rISH]

90B[dYI0M 3] U SISBISIP

SNOLDAJUL 1YJ0 PUB GT-IAQD JO Peads 9y} Mo[S
3unsa) ([edrpaw

1930 10) 6T-QIAO) 10F SeaL0[dws JO UONBIYIIUSP]
Pasodxa U9 9ABY OYM S[BNPIAIPUL 0] UOLBIJNON
90r[d¥I0M S} UT SISBISIP

SNONDIIUL Y10 PUB GT-(JIAQ JO pea.ds 31 MO[S
9)R[OSI-J[9S I0/PUB UOIUSIIE [BIIPIW 39S ‘DABI]
3018 93] PINOYS oYM S19dea3{asnoy SutAJnuapy
(Suryyeaq

9Iqno} ‘19AdJ “59) sSwoydwAS AOUsSIWD

Aue y)m s19d9a¥esnoy Jo Uorjoa)ep Arey
90B[dYI0M 3] U SISBISIP

SNOLDAJUL 1BYI0 PUB GT-(IAQD JO Peads 9y} mOo[S
3ursa) ([eorpawr

19410 10) 6T-(JIAQ) 10J S9940[dwa JO UOLIRIYIIUSP]
P9s0dxa Uda( 9ABY OYM S[BNPIAIPUL 0} UOTIRIYLION
90e[d3I0M S} UT SISBISIP

SNONOAJUL JOI0 PUB GT-JIAO JO PeaIds a3 MO[S
9)R[OSI-J[9S I0/PUB UOIUSIIE [RIIPIW 9IS ‘DABI]
OIS 9] PINOYS OYM SI9daa¥asnoy SulAJusap]
(Suryyeaq

9Iqno} ‘19AdJ “59) sSwoydwAS AOUsSIWD

Aue )m 819d99¥esnoy Jo Uondap ALrer

«Spotjout

PasDQ-SSY u01192)ap KX o4d pasnq-ajquivap
(JuswL A0

pue 2A11s0d) SUIIRL} UOLBIOT (SUIDRI) JORIUO))

(S40SUIS 2]QVAVIN-]SIAM)

SOYIIDNIADULS £(40]SISUDLA] DUJISUIS DANSSIAG
UOSUDS 40ISTULIY] D] “5"3) SA0SUIS [VNS0]0ISAY]
(2mssa1d poo[q ‘9yel 1reay ‘vunjeredua)

Apoq -Zursuas [ear30[01sAyd) UonIug091 SSaU[|

*SpoYjout

PasDQ-SSY 01222 Kuuxo.d pasvq-a|quivap
(JuswAOW

pue 2AnIsod) Sunjors) UonEedOT ULk JOBIU0)

(S40SUIS 2]qQVAVIN-]SIAM)

SOYNDNIADUS {(AO]SISUDA] DUISUIS DANSSIA]
UOSUDS 40JSTULLIY] D] “5"3) SA0SUIS [VNS0J0ISAY]
(2mssa1d pooyq ‘9yel 1reay ‘Dunjerdus)

Apoq -3ursuss [o130[018Ayd) UONIUF0091 SSAU[[]

"A3o[ouya9) Sy} apnjoul

Pasodxa U9 9ALY ABW OYM 3SOY)
1M JOBIU0D JSO[D UT U IABY Oym SeaLo[dud
Suryorx Aq S[9)0Y Ul SUIdRI) JOBIU0D SULBI[IR,]

SI9YJ0 0} SSAU[I 191} SULLIDJSURI}

Jo 9[qeded pue [[1 3¢ ABW OYM 9SO} AJLIUSPI 0}
Spoyjow SULIOJIUOW JOYJ0 PUR SULDS dnjeraduwa)
y3noay) yireay Jodass{asnoy SuLIOjIUOIA

Pasodxa ua9q dARY ABW OYM 9SO}
[11M JOBIUOD 3SO[O U U99( IARY OYM S39K0[dwa
Suryjoex) £q s[9)oy ul SurdeI) JOBJU0D SULBI[IOR,]

SI9Y}0 0} SSIU[[T Ty} SULLIOJSURI)

Jo 9[qeded pue [[1 3¢ ABW OYM IS0} AJIIUSPI 0}
Spoyjow SULIOJIUOW JOYJ0 PUR SULDS d.mjeraduwa)
[3noIyy) yi[eay 1odeas[asnoy SULIOJIUOIA

L 2T (o $ 2 8L8EE L
2§88 3 CEHEEERE
= D A 2S3ETSR4IT
EEY SEEr2 s
=555 =ER I L
8= B L3432
~ o [ =] O € 0'®
17} O8 5 E8 o8
=9 9ED
E5 €8¢
= £ £ A

(0202) v 12 eUIqnUS wuLoLf pIqVPY 244 ] LOSUIS/SUOLIUN,] INAI(] VAV, :SOION

suoyvyGues VAT

SUOIRI9PISU0)) ISBISI(]
snonoauy pue 61-AIA0D

SUONRIAPISU0)) dSBISI(]
ShondIU] pue 6T-AIAOD

SowoANN() YI[ESF] pue A)oyes

244 ] 40SUaS SUOTIIUN,] ATAJ(] A[BIBI A\

SJuOWRINDIY Jos[)/10daoasnoy

(S)prezel] VHSO




[JCHM
33,10

3238

Personal privacy concerns

Technology privacy is broadly defined as the extent to which users control, transfer, and
exchange their own personal information (Shin, 2010), in addition to having an awareness
about the unwelcome disclosure of personal information to unknown or prohibited entities
(Sergueeva and Shaw, 2016). In the context of housekeeper wearables, it may be viewed as a
privacy risk if employees possess concerns regarding supervisor or co-worker access to their
personal information, physiological status, location, or have more general anxieties
concerning data security and encryption (Choi ef al., 2017). Information and location privacy
become particularly important in circumstances where individuals perceive that the
disclosure of their information could potentially cause them social harm (Buenaflor and Kim,
2012), especially when organizational trust is low (Li ef al, 2016). Prior research has
demonstrated that perceived privacy concerns significantly affect wearable device adoption
intention and use, such that perceived privacy risk is found to negatively impact satisfaction
with, and intention to, adopt health-care wearable devices (Gao et al, 2015). Thus,
housekeeper concerns regarding privacy risks and personal information security may
present a significant challenge for hospitality organizations seeking to adopt wearable
devices. Given these potential obstacles, hotel organizations must consider ways to mitigate
these effects through training initiatives and encourage housekeeper use in spite of these
perceived risks to privacy.

Previous wearable technology studies have used privacy calculus theories and the
personalization-privacy paradox (Sutanto et al., 2013) to explain how risk-benefit analyses
and the perceived value of technology use are salient factors influencing individual adoption
of wearable devices (Gao ef al., 2015; Li et al, 2016). From this perspective, individuals weigh
the perceived benefits of using a wearable against the potential risks and adopt technology
where these benefits clearly outweigh perceived risks. This indicates that employees are
willing to risk their privacy and location data, but only in contexts where technology is
anticipated to grant greater benefits to its users. Alternatively, concerns regarding privacy
may negatively impact a worker’s perception toward the value of a wearable technology,
even in recognition of the potential benefits such that this risk-benefit tradeoff may be
important when dealing with technology that possesses clear functional benefits (Choi et al,
2017). Hotel organizations may then encourage housekeeper wearable use by describing the
many potential personal safety and health benefits of using a wearable device by describing
how the functions can help in an emergency in such a way that the advantages of adoption
exceed the perceptions of potential privacy risks. Additionally, organizations should
minimize employee privacy concerns by taking transparent steps to limit non-essential
access to wearable-collected data and communicating how health data will be accumulated,
stored and used. Employees with specific knowledge as to how their personal information
will be used and how unauthorized access to their data will be prevented should form more
favorable perceptions of privacy with fewer concerns regarding wearable use (Marakhimov
and Joo, 2017). Overall, this indicates that while organizations must account for the potential
effects of privacy concerns when encouraging the adoption and use of wearables, they can
mitigate employee’s privacy concerns by reducing perceived privacy risks and clearly
communicating the technological benefits to hospitality employees, supervisors, and staff.

Return on investment (ROI)

Hotel organizations may be more likely to invest in a low-cost wearable safety solution for
housekeepers, illustrated by the abundance of low-tech panic button wearable products on
the market. While these solutions are options for those organizations with limited IT
budgets, simple antiquated wearable technologies may not demonstrate the extent to which



hotel brands telegraph the seriousness of their commitment to housekeeper safety before
stakeholders. Particularly among those hotel housekeepers who own and wear
smartwatches, down-grading at work to a panic button to prevent assault may project

 the hotel organization’s lack of financial commitment to housekeeper safety; and
» doubt about the reliability or durability of the wearable.

While hoteliers may struggle to include technological upgrades to budgets adversely
impacted by the COVID-19 pandemic, employee safety, brand safety, reputation and
increased uncertainties in a post-pandemic business environment will command greater
investment in risk management to recruit and retain essential hotel workers (Monkman,
2020). Demonstrated by the rate of adoption and use of safety wearables in the health-care
and construction management sectors, the hospitality industry is well-poised to integrate
more modern and sophisticated cloud-based wearable technologies for housekeeper safety
and health, both as a signal of commitment to housekeepers, and for the protection of guests’
health as the industry works to regain the public trust during and after the COVID-19
pandemic (Monkman, 2020).

Concerns regarding wearable technology durability and unknown cost-benefit ratios can
affect organizations’ willingness to invest in this technology (Schall et al, 2018) such that
understanding the direct and indirect benefits of wearable use is essential for justifying
purchase and adoption. While hospitality organizations may be reluctant to make a large
investment in devices perceived as fragile and expensive, the adoption of smartwatches in
the construction industry should prove a convincing counterargument (Awolusi et al., 2018).

Typically quantified by insurance cost savings and less absenteeism, targeted employee
safety, health, and wellness initiatives have been found to increase worker productivity
(Gubler et al., 2018), job satisfaction (Bangwal and Tiwari, 2019), intention to stay, and lower
turnover (Ott-Holland ef al, 2019). In addition to these benefits, return on investment (ROI)
for effective health wellness initiatives can achieve returns up to 6:1 (Berry et al., 2010). One
multi-year study from 2013 to 2015 examined wellness program data from a small long-term
care company and suggested that the wellness program saved US$1.585 for every US$1
invested (Unsal et al, 2020). In a 2016 report by the US Consumer Financial Protection
Bureau, employers received an ROI on their wellness programs of US$3 for every US$1
spent, while in the same year, a Fortune 100 company’s ROI was US$2.71 for every US$1
spent on a physical wellness program (Pervaaz and DilLorenzo, 2016). Organizations cannot
measure the success of human resources initiatives by soft outcomes alone, and as the data
indicates, investment in employee safety, health and wellness also brings financial returns.

Directions for future research

The purpose of this conceptual paper was to present a critical analysis of the literature in the
understudied area of hotel housekeeper safety and health through the lens of the TTF
model. Borrowing examples from the health-care and construction industries, an
interdisciplinary approach provided the impetus to demonstrate a more holistic
conceptualization and rationale for the use of wearables for hotel housekeepers’ safety and
health versus a piecemeal approach of studying singular phenomena in isolation. A stream
of literature has begun to emerge regarding employees’ use of wearable technology in the
hospitality industry that is centered on augmented or virtual reality, or wearable
technology-enabled wellness programs that do not account for the numerous ways these
devices may impact the safety, health, and wellness of hotel employees (Torres and Zhang,
2021; Wu et al., 2015). The following sections present a research agenda for the adoption and
use of wearable technology among hotel housekeepers based on a conceptual adaptation of
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the TTF model (Dishaw et al, 2004; Goodhue and Thompson, 1995). Specifically, the
research agenda will focus on the relationships between: 1. Task Characteristics; II.
Technology Characteristics; III. Employee Attitudes; and IV. Use Outcomes (see Figure 1
and Table 5).

Examining wearable task characteristics (I)
Housekeepers are frequently exposed to a variety of health and safety risks, including:

» safety hazards;

¢ chemical, biological, and physical hazards;
¢ stress and fatigue; and

» infectious disease (see Tables 1-4).

To determine the potential of wearables for improved hotel housekeeper and organizational
outcomes, it is essential to first specify the task characteristics this technology must
address. Understanding that housekeepers are generally vulnerable to violence and other
safety threats is of limited practical value without discerning the specific health and safety
demands related to these threats, such as a need to communicate effectively and track
worker locations during emergencies. Thus, before selecting wearable devices with
characteristics well-suited to housekeeper needs, it is essential to identify the major user
demands of interest. Although an itemization of potential housekeeper task characteristics
are depicted in Figure 1 (see I. Task Characteristics) based on prior literature, it is crucial
that future research explores the appropriateness of these items using empirical
methodologies.

Future housekeeper wearable research should start by identifying major threats to
housekeeper health and safety, along with corresponding task characteristics that can be
addressed through technological intervention. Investigating subject matter experts, such as
housekeepers and housekeeping supervisors, perceptions of significant threats to health and
safety can assist with identifying user demands. Additionally, this process ensures that
housekeepers play an active role in wearable adoption strategies, an important aspect of
effective intervention development (Nielsen et «l, 2010). Task characteristics and
housekeeper user demands can be studied with qualitative methods, such as structured
interviews or focus groups that will allow researchers to understand how housekeepers
experience safety hazards and health risks at work. This can also allow researchers to
classify the most pressing health and safety demands that should be addressed through
wearable device adoption and use. Participants from a wide range of housekeeper positions
and hotel types should be sampled in these studies to determine whether the health and
safety needs of housekeepers differ depending on contextual factors such as the size,
location, and organizational structure of the hotel. Additionally, data should be collected
from many types of housekeepers, particularly those who are high-risk due to factors such
as immigration status and socio-economic background, to determine any differences in
technology demands. Follow-up quantitative studies, where participants rank or rate the
importance of identified task characteristics, would also be valuable for determining the
most critical demands for researchers and hotels to address.

Finally, once research has identified important housekeeper health and safety demands,
additional studies may be needed to more specifically define these task characteristics. For
example, we have identified “immediate communication with supervisor during a violent
encounter” and “call for assistance during an accident or injury” as potentially important
task characteristics related to safety hazards and chemical, biological, and physical hazards.
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Table 5.
Summary of

directions for future
research: Hotel
housekeeper safety
and health and Task-

TTF

TTF Construct(s) and Directions for Future Research

Methods, Sampling, and Other Considerations

I. Task Characteristics

Explore the use of wearables for seamless
communication and location tracking to
prevent/mitigate vulnerability to violence and
other safety threats;

Inclusion of hotel housekeeper inputs for
successful adoption and use of wearable
technology and effective intervention
development

II. Technology Characteristics

Focused research on wearable technology
characteristics (comfort, design, aesthetics)
specifically targeting hotel housekeeper
employees’ perceptions as it relates to safety
and health

1IL. Attitudes

Acceptance and use of wearable technology
relative to perceptions of data privacy in the
consumer and employee contexts;

Exploration of attitudes as a predictor or
moderator of TTF

Mixed methodologies along multiple
stakeholders and organizational strata;

Derive a sampling frame from a wide range of
hotel service levels and housekeeping
positions;

Ensure an inclusive sampling recruitment
strategy;

Follow-up studies to measure the success of
the interventions and the reliability of the
wearable technology

Potential wearable characteristics worthy of
investigation include dependability features,
intuitive navigation, compatibility, and
aesthetic features (e.g., color, style);

Suitable for experimental designs and mixed
methods, including focus groups to extract
rich data;

Opportunity for big data research due to the
miniaturization of sensors;

Sensor dependability should be tested among
very large and diverse samples, across a
variety of devices and cultural contexts, and
in longitudinal studies;

Potential to include other technology
acceptance models, such as UTAUT, which
address facilitating conditions within an
organization

Interventionist research designs testing
ethical frameworks for the adoption and use
of wearable technology in the workplace;

Exploration of the social-technical gap, which
examines the limitations of sensor
technologies in reference to how wearable
innovations were initially conceived,;

Examination of the zone of tolerance for
inaccurate data generated by wearables;

Quantitative methods to determine if attitudes
predict TTF, or if they moderate the
relationship between task and/or technology
characteristics and TTF

(continued)




TTF Construct(s) and Directions for Future Research Methods, Sampling, and Other Considerations

IV. TTF and Use Outcomes ¢ Empirical studies designed to test the extent
to which wearable technologies fulfill hotel

*  Argument for the unique advantages that
su d 8 housekeeper health and safety demands;

wearable technologies possess, tested
through interventionist strategies; e Quantitative methods to determine the overall
fit of the TTF model via SEM to target

e Determine how wearable solutions impact I  Vid ot :
opportunities for training interventions;

other types of line-level hotel employees, such

as food and beverage workers and front desk e Inclusion of the organization’s adoption and

attendants use outcomes through the technology-
organization-environment (TOE) framework;

¢ Combine organizational performance data
with wearable adoption and use findings to
build the ROI case;

e Experimental and quasi-experimental
methodologies would be advisable to compare
the health and safety effects of available
technologies, such as smartwatches, mobile
solutions, and panic buttons, against control
groups
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Table 5.

However, this does not address the more complicated issue of what specifically this
communication should look like, whether verbal or text communication are more effective,
or what information should be communicated to create the most operative emergency
message. Similarly, the ability to assess physiological metrics, including temperature and
blood pressure, could be useful for preventing the spread COVID-19 in the short-term or
other infectious diseases among employees in the long-term. Determining how this
information needs to be calculated, collected, and used is essential for identifying the specific
types of wearable sensors that can meet these demands. Overall, to research the
effectiveness of wearable technology interventions on housekeeper health and safety, it is
essential to identify and clearly define the task characteristics that must be matched with
wearables to establish good TTF.

Examining wearable technology characteristics (1I)

The proliferation of wearable technologies to enhance consumer experiences in the
hospitality and tourism industry has launched a growing body of consumer behavior and
marketing research in the discipline. For example, wearable devices supporting augmented
reality and virtual reality are under investigation as tourism destinations devastated by the
effects of COVID-19 are increasingly reliant on this technology to communicate their
products and services through interactivity, immersion, and visualization (tom Dieck et al,
2018; Yung et al., 2020). Recent anecdotal reports have presented the use of smartwatches
installed with proprietary software, enabling hotel employee communication through cloud-
based or IoT hyper-connectivity (Mercan ef al., 2020). While wearable technology adoption
research targeting both consumers and employees in the hospitality discipline promotes the
service delivery perspective, research with a focus on wearable technology characteristics in
the employee safety and health context still lags behind.
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One identified gap the research should examine more closely is hotel housekeepers’
perceptions of wearable technology dependability/functionality, wearability and aesthetics,
as these factors are central to those technology characteristics predicting wearable TTF and
ultimately, use (see item II. Technology Characteristics, Figure 1). Potential wearable
technology characteristics worthy of investigation include dependability features, intuitive
navigation, and compatibility. These characteristics should all undergo experimental design
testing with a variety of types of wearables that vary on these characteristics. Mixed
methodologies with interviews and focus groups could also extract rich data to pinpoint
potential barriers to future wearable use. Wearable research is uniquely positioned to collect
large amounts of data due to sensor miniaturization. Sensor dependability could be tested
among very large and diverse samples, which could be replicated across a variety of devices,
cultural contexts, and in longitudinal studies.

Future wearable technology research for use among hotel housekeepers or other essential
line-level hospitality workers should investigate alternative characteristics such as
wearability and aesthetics. Here again, multiple wearable devices that differ in wearability
and aesthetics could be tested by experimental means and across large subsets of users who
would assess wearable device comfort, breathability, style, color, and visual design. Large
sample designs could empirically test users’ perceptions of wearability and aesthetics
before, during, and after use, supported by the TTF or other technology acceptance models
based on individual adoption. After investigating hotel housekeeper wearable technology
characteristics and preferences in isolation, future research could align the technology
characteristics with task characteristics and constructs toward a more holistic test of the
larger TTF model (see Figure 1), and perhaps in combination with the Unified Theory of
Acceptance and Use of Technology (UTAUT) (Venkatesh et al, 2003). The inclusion of
UTAUT would expand the model to address facilitating conditions, or the extent to which
an organization will support and promote the use of a robust and well-designed wearable
technology.

Attitudes and privacy data (II1)

There is evidence which suggests that while employees generally appreciate that employers
care about their safety, health, wellness and working conditions, they also have valid
concerns about privacy and personal data disclosure of their tracked information (Chung
et al, 2017). This is in contrast to the rate at which consumers either knowingly or
unknowingly share privacy information via smartwatches and fitness trackers in the
consumer marketplace. For example, in a Pew Research Center survey conducted in June
2019, nearly one in five adults in the USA regularly wore a smartwatch or fitness tracker
(Vogels, 2020), illustrating widespread adoption and use of wearables among consumers.
Motivations driving the adoption and use of smartwatches and fitness trackers in
employees’ personal lives vary, but in the workplace, motivations are more prominent, as
several incentive structures have been leveraged to include the use of virtual points and gift
cards, and discounts on insurance premiums for using an organization-issued wearable
device at work (Chung et al, 2017). These and other practices for adoption should be
explored in the context of personal attitudes and concerns around data privacy while using
wearables in the workplace. Comparison studies should investigate if the benefits
consumers garner from wearable use extend into the work context, and if those additional
work-related benefits and incentive structures outweigh the perceived risks related to
personal privacy. Finally, intervention research designs in this area could implement and
test the effectiveness of an integrated ethical framework for preventing the adverse effects of
a wearable technology adoption initiative. Developed by Wright and Schultz (2018), an



ethical framework based on stakeholder theory and the social contract emphasizes four
steps for the incorporation of a technology seemingly positioned to collect personal data,
including:

¢ The identification of stakeholders impacted by the company’s actions.

* The enumerations of the existing social contracts.

* Assessing the stakeholder impacts of the new technology.

¢ Purposefully minimizing the violations or disruptions to the stakeholders
expectations.

Future research on the adoption of wearables among hotel housekeepers could use this
framework when introducing and launching the technology and then test employee
satisfaction, engagement, turnover intention and organizational commitment.

Research based on human-computer interaction posits that there are limitations to
technology when measuring highly nuanced and contextualized human activity, deemed the
“social-technical gap”. Ackerman (2000) defined this gap as “the divide between what we
know we must support socially and what we can support technically” (p. 180). As human
sensor technology has evolved, researchers have revealed the limitations of sensors
available on the market, compared with what was theoretically possible to measure at the
time. Depending on the context and the development of a technological innovation, the
accuracy of data extrapolation from the algorithms generated by sensors may not be highly
accurate nor usable, especially in a workplace when movements are constrained to job tasks
or limited in other ways based on the confines of the work environment (Ackerman, 2000;
Chung et al., 2017). Furthermore, clinical researchers have reported inconsistencies with the
reliability and validity of patient-generated health data (PGHD) in the health-care context,
with concerns about the majority of wearable manufacturers who have not presented
empirical evidence as to the effectiveness of such devices (Piwek et al, 2016; West et al.,
2017). Theoretical development around the zone of tolerance for inaccurate data generated
by a wearable would not only serve to benefit modern safety and health innovations in the
hospitality industry, but it would also be a major contribution to the body of literature on
PGHD in the parallel service-based health-care context that is also confronted with data
privacy concerns (Lai et al., 2017).

Finally, future research designed to determine the role of attitudes and privacy concerns
of hotel housekeepers as a result of using wearable devices at work should test if attitudes
are a predictor of TTF, or a moderator of the relationship between task characteristics and
TTF, as depicted in the conceptual model (see III. Attitudes, Figure 1). Seminal research in
this area has demonstrated that when TTF constructs are integrated with Technology
Acceptance Model (TAM) constructs, where attitudes remain a predictor of intention to use
on the TAM side of the model, the integration of TTF and TAM explains a higher variance
of the dependent variable (utilization) than the two models independently (Dishaw and
Strong, 1999). Using the TTF model alone, the role of attitudes or ‘individual characteristics’
has been posited to predict TTF and use directly and simultaneously, and moderate the
relationships between task characteristics and fit and/or technology characteristics and fit
(Dishaw et al., 2004). Future theoretical development of the role that privacy concerns play in
the TTF model regarding the use of wearables for safety and health on the job would be
useful to determine points of potential interventions. Mitigating privacy concerns through
training and communication is optimal in advance of adoption, however lessons learned
through large scale studies addressing concerns over private health and location
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information would be desirable prior to implementing the initiative more broadly across the
hospitality industry.

Task-Technology fit and use outcomes (IV)

Finally, it is essential to empirically test the extent to which wearable device functions and
other technology characteristics fulfill necessary housekeeper health and safety demands, as
well as potential individual and organizational use outcomes (see IV. Use Outcomes,
Figure 1). Our argument that wearables should be used in technology interventions for
housekeeper health risks and safety hazards is built on the assumption that wearable
devices possess characteristics that make them better equipped to meet these demands and
that this technology can do so more effectively than alternative technologies. It is essential
to provide evidence of the fit between housekeeper health and safety-related task
characteristics and wearable technology characteristics to justify adoption because this
indicates that wearable technology possesses the functions and characteristics necessary to
fulfill housekeepers’ needs. Once fit has been established, it is also important to study
whether TTF predicts actual wearable use or more specifically, whether better TTF predicts
greater use of wearable technology among housekeepers. Although not explicitly outlined in
our conceptual model, this research should also work toward identifying potential
moderating factors that may influence the relationship between fit and use. These could
include privacy concerns, workload, or supervisor support, which may positively or
negatively influence hotel employees’ likelihood of using wearable devices, regardless of the
levels of TTF. Both the fit and use of wearable technology should be studied in future
hospitality research, with a specific focus on longitudinal research that tracks the
relationship between these constructs over time. Future research in this area should emanate
from a combined technological and organizational structural approach of wearable adoption
by hotel employees (Gonzalez et al., 2020), so as to garner a better understanding of the
factors facilitating and impeding wearable device fit, adoption and use for employee safety
and health.

This line of research can also bolster the ROI case for wearable technology by assessing
the organizational outcomes of use and measuring the direct and indirect costs and benefits
of adoption. Outcome focused studies can fill an existing research gap by focusing on
important housekeeper health and safety outcomes that are often understudied in the
hospitality literature, including incidents of sexual harassment and assault, and accidents
and injury rates (see IV. Use Outcomes, Figure 1). Future wearable research should explore
the safety and health impact of different types of wearable devices that vary in their form
and function, and compare these devices across a variety of available safety technologies to
justify their adoption against costs. Experimental and quasi-experimental methodologies
would be advisable to compare the health and safety effects of available technologies, such
as smartwatches, mobile solutions, and panic buttons, against control groups. Studying the
combined effects of multiple technologies could also reveal whether the positive effects of
wearables are more significant when the technology is used alone or in concert with other
devices. Alternatively, qualitative studies, including structured interviews or focus groups,
would be desirable for exploring additional factors with the potential to impact wearable
adoption and use. Although the focus of this paper was on housekeepers, wearable solutions
should also provide benefits to many types of line-level hotel employees, such as food and
beverage employees and front desk attendants. These benefits warrant further exploration,
both as focused studies and as longitudinal designs.

The purpose of a workplace health and wellness program is to improve employee health
and well-being, with an added benefit of employee retention and organizational satisfaction.



Originally focusing on minimizing health-care and insurance expenditures, organizations
have also used workplace wellness programs for safety and associated preventative
interventions (Christophersen ef al,, 2015). An organization may have the best intentions in
implementing a workplace health and wellness program, but too often little attention is paid
to a more comprehensive view of total worker health (Solnet ef al., 2020) and the program is
relegated to focusing on what is both easy and reliable to track, such as step counts (Chung
et al., 2017; Song and Baicker, 2019). The hospitality industry has taken a similar limited
approach to step counting as a proxy for employee health and wellness management (Solnet
et al., 2020; Torres and Zhang, 2021), demonstrating a lack of a deeper commitment to
employees’ real concerns and expectations from a workplace health and wellness program.
Hospitality-centered research in this area has also revealed employees’ expectations of a
workplace health and wellness program that extends beyond step counts to include
nutrition awareness, smoking cessation, stress management, and exercise programs as
priorities over tracking devices (Zhang et al., 2020).

Using theoretical, behavioral, and structural frameworks from occupational health
psychology as it pertains to Total Worker Health (Centers for Disease Control and Prevention,
2020 [CDC])), there is an opportunity to advance a more holistic theoretical framework of
worker health in the hospitality discipline based on a humanistic and agentic perspective,
rather than a fiscal perspective (Solnet et al, 2020). NIOSH’s Total Worker Health approach
focuses on the integration of safety and health hazards protections together with injury and
illness prevention, thus advancing worker health, safety, and well-being through interventions
that target a variety of risk factors in the workplace (CDC, 2020). This highlights the
importance of not addressing health, safety, and wellness issues in isolation but rather
recognizing their interrelatedness and ability to affect one another. Due to the potential for
hazards and exposures to compound the negative health and safety effects of each, wearable
hospitality research can greatly enhance its reach and impact by researching wearable devices
in studies that consider multiple sources of hazards or exposures and potential outcomes
simultaneously, to better account for their connected effects. Additionally, wearable technology
should be integrated with existing health and safety initiatives, such as those that focus on
addressing conditions of work, to test the effectiveness of wearables in complex multi-faceted
intervention programs. Due to their essential nature, worker safety and health monitoring of
hotel housekeepers is uniquely suited for the development and testing of a holistic health and
wellness framework, which addresses health and safety issues simultaneously, to improve
hotel housekeeper workplace health, safety and wellness during and after COVID-19.

Conclusion

The purpose of this conceptual paper was to promote the case for the use of wearable
devices among hotel housekeepers as an industry-wide intervention for both housekeeper
safety and health, and by extension, the safety and health of hotel stakeholders. Particularly
in the age of COVID-19 and beyond, the adoption and use of wearable devices for
housekeeper safety and health should be on the forefront of practical investigation and
theoretical development. Posited in this paper was also the utilization of an interventionist
approach to the study of wearable adoption, which set forth a research agenda for a holistic
interdisciplinary framework for wearable research in the hospitality discipline. This paper
significantly expands upon prior wearable literature in which the research has tended to
focus on singular topics in isolation or on customer-facing use. Using the TTF model, the
characteristics and functionalities of wearable technology were examined in terms of
matching the safety and health-related demands of housekeepers, with examples from the
health and construction industries supporting adoption and use in a variety of contexts.
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While much of the hospitality industry remains reluctant to adopt new technologies
compared with other industries (Hahn, 2020; Herz, 2020; Schaap, 2019), the impetus for a
wearable safety and health solution is an argument exacerbated by the safety and
health concerns brought on by COVID-19 (McCartney and McCartney, 2020). In order
for the hospitality industry to return to full economic viability, consumer safety and
health, and ultimately confidence, must be restored. In addition to the massive efforts
that will be required among all stakeholders (marketing, human resources, facilities
management, investors, brand equity, etc.) to stabilize the hospitality industry, a great
deal of labor will be required of essential line-level hotel housekeepers. Without careful
consideration of hotel housekeepers’ longevity as key human capital worthy of
investment, their crucial roles will be undermined in the efforts to entice the return of
hotel guests via marketing efforts alone.
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