The University of Southern Mississippi

The Aquila Digital Community

Dissertations

Spring 2019

Promoting Workplace Health Using Wearable Technology: A
Mixed Methods Study in a Nonprofit Organization

Mitchell Tarver
University of Southern Mississippi

Follow this and additional works at: https://aquila.usm.edu/dissertations

b Part of the Nonprofit Administration and Management Commons, Organizational Behavior and Theory
Commons, Performance Management Commons, and the Social Work Commons

Recommended Citation

Tarver, Mitchell, "Promoting Workplace Health Using Wearable Technology: A Mixed Methods Study in a
Nonprofit Organization" (2019). Dissertations. 1622.

https://aquila.usm.edu/dissertations/1622

This Dissertation is brought to you for free and open access by The Aquila Digital Community. It has been accepted
for inclusion in Dissertations by an authorized administrator of The Aquila Digital Community. For more
information, please contact Joshua.Cromwell@usm.edu.


https://aquila.usm.edu/
https://aquila.usm.edu/dissertations
https://aquila.usm.edu/dissertations?utm_source=aquila.usm.edu%2Fdissertations%2F1622&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1228?utm_source=aquila.usm.edu%2Fdissertations%2F1622&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/639?utm_source=aquila.usm.edu%2Fdissertations%2F1622&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/639?utm_source=aquila.usm.edu%2Fdissertations%2F1622&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1256?utm_source=aquila.usm.edu%2Fdissertations%2F1622&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/713?utm_source=aquila.usm.edu%2Fdissertations%2F1622&utm_medium=PDF&utm_campaign=PDFCoverPages
https://aquila.usm.edu/dissertations/1622?utm_source=aquila.usm.edu%2Fdissertations%2F1622&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:Joshua.Cromwell@usm.edu

Promoting Workplace Health Using Wearable Technology:
A Mixed Methods Study in a Nonprofit Organization

by

Mitchell Lee Tarver

A Dissertation
Submitted to the Graduate School,
the College of Arts and Sciences
and the School of Interdisciplinary Studies and Professional Development
at The University of Southern Mississippi
in Partial Fulfillment of the Requirements
for the Degree of Doctor of Philosophy

Approved by:

Dr. H. Quincy Brown, Committee Chair
Dr. Cyndi H. Gaudet
Dr. Heather M. Annulis
Dr. Dale L. Lunsford

Dr. H. Quincy Brown Dr. Cyndi H. Gaudet Dr. Karen S. Coats
Committee Chair Director of School Dean of the Graduate School

May 2019



COPYRIGHT BY
Mitchell Lee Tarver

2019

Published by the Graduate School

THE UNIVERSITY OF

S SOUTHERN
TN MISSISSIPPL

—d

3




ABSTRACT

Despite efforts to improve the designs and benefits of workplace wellness
programs (WWPs), there are two major problems preventing employers from optimizing
the human capital of their employees: (a) many WWPs are limited and do not include an
exercise component, which increases the potential for chronic health conditions; and (b)
more than 50% of employees are reluctant to participate in WWPs due to the common
barriers of time, convenience, and location. A lack of physical activity is a problem
because studies have shown that chronic conditions increase rates of absenteeism and
presenteeism, both of which increase productivity loss. Additionally, low participation
rates in WWPs impact the future costs of employee health. For these reasons, employers
are now more interested in innovative tools that enhance WWP dynamics such as the use
of wearable technology devices as wearables can increase cost-effectiveness and mitigate
barriers to employee participation. This embedded mixed methods study aimed to
explain the relationship between the physical activity levels of employees and their rates
of productivity by measuring their steps taken and rates of health-related absenteeism and
presenteeism in an 8-week WWP. The qualitative portion of this study consisted of
select participants providing journal entries focused on their use of a wearable device and
the impact the features of the device had on their physical activity and well-being. Forty-
one participants began the intervention, but only 38 completed the program. Six
participants started and completed the qualitative portion. The results did not show a
significant relationship between physical activity and health-related absenteeism.
However, the results did indicate a significant relationship between physical activity and
rates of presenteeism. The study used a thematic analysis to determine results for the



qualitative portion. The results indicated that participants found the step tracking features
of the wearable device to be most motivational as competition with others and meeting
goals were primary drivers. Additionally, the participants noted improvements in sleep,
focus and concentration, time management skills, and relatedness with others in the
workplace. The study results show that investments in wearable technology for
employee health can positively impact productivity levels and employee participation in

WWPs.
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CHAPTER | — INTRODUCTION

Among the many challenges that employers in the United States face, two
growing concerns are the rising cost of health insurance and decreases in productivity
levels due to health-related problems (Parkinson, 2013; Troy & Jones, 2016). Part of the
cause is due to the sedentary nature of office work. American workers, on average, spend
between 11 and 13 hours per day in seated positions (Bureau of Labor Statistics [BLS],
2016), increasing the potential for obesity and the development of various
noncommunicable diseases and conditions, including cardiovascular disease, stroke,
diabetes, and cancer (Hamilton, Hamilton, & Zderic, 2007; Healy et al., 2008; Inoue et
al., 2008; Owen, Bauman, & Brown, 2009). In addition to the burden on individuals,
unhealthy workers create economic burdens on organizations via losses in productivity
(Burton, Pransky, Conti, Chen, & Edington, 2004). If unhealthy workers do not engage
in regular physical activity, there is a higher likelihood for absenteeism or presenteeism,
both of which decrease productivity levels (Gaoshan, 2014). Research predicts that
absenteeism costs in the United States are approximately $225 billion per year (Centers
for Disease Control & Prevention [CDC], 2015) while experts estimate the cost of
presenteeism to be approximately $180 billion per year (Prater & Smith, 2011).

The following embedded mixed methods study aimed to explain the relationship
between the physical activity and productivity levels of participants, and to explore the
perceptions of select participants in relation to the wearable technology device provided
for the study. Chapter 1 begins with the background of the study. The chapter continues

with the statement of the problem, purpose of the study, significance of the study,



research questions and objectives, conceptual framework, limitations, delimitations,
assumptions, and the definitions of key terms.
Background of the Study

Recent studies cite the need for interventions aimed at the American workforce to
improve national economic circumstances related to healthcare costs and employee
productivity levels (Eng, Moy, & Bulgiba, 2016; U.S. Department of Health & Human
Services [HHS], 2015; Klatt, Sieck, Gascon, Malarkey, & Huerta, 2016). A rise in the
prevalence rates of chronic health conditions prompts the need for such interventions;
chronic diseases are now the leading causes of death for Americans (Rasmussen, Sweeny,
& Sheehan, 2016). Physical and mental health problems negatively affect the American
workforce, both occupationally and economically, by reducing the production of goods
and services and adding greater burdens on the U. S. healthcare system (HHS, 2015a).
Each chronic condition increases costs to the United States, either through direct medical
expenditures or indirect costs to employers (CDC, 2017a). Overall, chronic health
conditions account for an estimated 86% of the annual $2.7 trillion costs of health care in
the United States (Gerteis et al., 2014).

The Society for Human Resource Management (2017) states that employers are
now investing more in wellness benefit programs aimed at the health of employees.
However, many employers continue to struggle with productivity losses due to employee
health problems, which increase absenteeism and presenteeism rates and significantly
impact the organizational bottom line (Schaefer, 2018). Employers and researchers alike
have realized the increasing associations between productivity losses, absenteeism, and
presenteeism (Driver, Panjwani, Spring, Lloyd-Jones, & Allen, 2015; Holden et al.,
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2011). In fact, researchers project a rise in the costs of these work performance
indicators between now and 2030 (Rasmussen et al., 2016). While employers understand
the impact of lost productivity, there are negative implications for employees when
productivity decreases. Employee absences and illness decrease rates of productivity,
which can, in turn, decrease wages paid to employees (CDC, 2016a). Experts estimate
that widespread performance problems caused an 8.2% impact on the United States’
growth domestic product in 2015 alone due to a combination of costs related to
absenteeism, presenteeism, and early retirement due to poor health (Rasmussen et al.,
2016).

Despite predictions that employers would stop providing health insurance benefits
under the Affordable Care Act (ACA), the Congressional Budget Office (2016) estimates
that approximately 169 million American workers continue to receive health insurance
through their employers. Troy and Jones (2016) suggest that organizations are more
likely to continue the trend of providing health insurance benefits to employees as a
strategy for retaining qualified staff. Employers are always looking for a competitive
edge, so many are now designing their own health benefits packages with the expectation
of improving employee health and productivity while maintaining lower medical costs
(Mattke et al., 2013). Madison, Volpp, and Halpern (2011) conducted a review of
literature and policy on the ACA related to employer investments in employee health and
concluded that employers cannot solve all problems surrounding employee health, even
when the benefits extend to gym memberships and incentives. However, they assert that

employers can help remove barriers and provide needed information for employee health.



Workplace wellness programs (WWPs) have become popular methods for
employers to invest in employee health (Mattke et al., 2013). Rasmussen et al. (2016)
state that increases in the prevalence rates of chronic diseases in the United States called
for the development of WWPs. Employers began developing WWPs in the mid-1970s,
which triggered a “shift in responsibility for health care from government to employer”
(Reardon, 1998, p. 117). The development of WWPs resulted in response to cost
containment of health care and the worksite health promotion movement (Novelli &
Ziska, 1982). Novelli and Ziska (1982) asserted that disease prevention was the primary
goal of WWPs at the time, and that viable programs aimed to improve the physical and
mental health of participants. According to Remington and Brownson (2011), studies
focused on chronic diseases in the United States began in the 1960s as the prevalence
rates were increasing. Since that time, the rates of chronic conditions have continued to
rise. Recent global projections indicate that developing countries, including the United
States, will experience significant losses due to chronic diseases through 2030, which
increases the need for WWPs (Rasmussen et al., 2016).

Mattke et al. (2014) state that effective WWPs produce positive results in relation
to employee health, the cost of health care, and productivity levels. Various research
studies have identified specific benefits from WWPs, which include increases in health
measures (Stoler, Touger-Decker, O’Sullivan-Maillet, & Debchoudhary, 2006),
reductions in health-related absences (Goetzel et al., 2009; Loeppke et al., 2008),
reductions in medical cost (Goetzel et al., 2009; Hochart & Lange, 2011), better
productivity levels (Burton et al., 2004; Gates, Succop, Brehm, Gillespie, & Sommers,
2008), lower prevalence rates of disease (Boshtam et al., 2010; Jung, Lee, Lee, Kwon, &

4



Song, 2012), and increased happiness levels with greater organizational commitment
(Fitzgerald & Danner, 2012). The benefits result in cost savings for organizations as well
as increased productivity, physical activity, and the overall quality of life for employees
who participate (Dallat, Hunter, Tulley, Carins, & Kee, 2013).

The ACA (2010) categorizes WWPs in two ways: (a) participatory wellness
programs, or programs that do not reward someone for merely participating; and (b)
health-contingent wellness programs, or programs that require an employee to meet a
standard to obtain a reward (Incentive for Nonparticipatory Wellness Programs in Health
Plans Final Rule, 2013). However, the type of intervention provided in a WWP can vary
by organization. Most WWPs include a health risk assessment, or initial screening,
which is the only component necessary to qualify a WWP under the ACA (Incentive for
Nonparticipatory Wellness Programs in Health Plans Final Rule, 2013). WWPs provide
two types of interventions: (a) disease prevention; and (b) diagnosis management
(Mattke et al., 2013). A majority of WWPs fall into the disease prevention category,
which are primary prevention methods. Disease prevention programs aim to prevent
chronic conditions and focus on six primary lifestyle management topics: (a) nutrition or
weight loss information; (b) smoking cessation; (c) fitness and exercise; (d) alcohol and
drug abuse; (e) stress management; (f) health; and (g) education (Mattke et al., 2013).
These types of programs are beneficial as the CDC (2017a) states that common chronic
diseases, such as heart disease, stroke, cancer, diabetes, obesity, and arthritis are
preventable. Disease management interventions focus on chronic conditions and the

prevention of such conditions from worsening (Mattke et al., 2013).



Mattke et al. (2014) conducted a study sponsored by the U. S. Department of
Labor focused on the dynamics of WWPs across the United States. Through the study
findings, the authors identified five different program configurations: (a) limited; (b)
comprehensive; (c) screening-focused; (d) intervention focused; and (e) prevention-
focused. Each program configuration has a unique definition as seen below.

1. Limited — This type of program limits program activities to those related to
screening, lifestyle, and in the management of disease. Screening does include
the collection of basic biometric information, and most programs do not offer a
disease management component.

2. Comprehensive — This type of program is comprehensive in relation to screening.
Additionally, this type of program offers comprehensive lifestyle and disease
management interventions as well as comprehensive services in all program
components.

3. Screening-Focused — This type of program provides a range of screening tests that
are more extensive than in comprehensive programs. However, the program
limits lifestyle components as in limited programs. Disease management
interventions are more extensive than in limited programs but are less extensive
than in comprehensive programs.

4. Intervention-Focused — This type of program is heavily focused on lifestyle and
disease management interventions and offers hardly any screening activities.

5. Prevention-Focused — This type of program provides more screening services than
limited programs but less screening than comprehensive programs. These
programs closely mirror comprehensive programs in relation to lifestyle

6



interventions. In relation to disease management, these programs typically only

provide programming around diabetes management (Mattke et al., 2014).

The study reported that approximately 34% of programs fit into the limited category,
while 13% are screening-focused, 20% are comprehensive, 21% are intervention-focused,
and 12% are prevention-focused (Mattke et al., 2014).

Even though WWPs focus on health, the ACA (2010) qualifies programs that do
not incorporate an exercise component. In fact, of the limited workplace wellness
programs in the United States, only 40% offer an exercise component to employees
(Mattke et al., 2014). The Office of Disease Prevention and Health Promotion
recommends (ODPHP; 2008) that individuals engage in at least 150 minutes of physical
activity per week. Therefore, limited WWPs that do not offer an exercise component are
problematic for employers aiming to improve their employees’ health as exercise is a
proven primary preventer of chronic health conditions (Booth, Roberts, & Laye, 2012).

A secondary problem found is that even though WWPs can be effective and
beneficial for individuals, less than half of employees participate (Mattke et al., 2013).
Putnam (2017) estimates that less than 20% of employees participate and make effective
change in traditional WWPs (Putnam, 2017). Traditional WWPs focus on contingent
health outcomes or goals and are less beneficial in helping employees cultivate healthy
lifestyles (Weafer, 2016). Additionally, research has identified common barriers to
participation in traditional programs. Person, Colby, Bulova, and Eubanks (2010)
identified time, convenience, and location as top factors that prevent employee
participation. The RAND Corporation conducted research in a university setting in 2013
and determined that employees are more likely not to participate in a wellness program
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because of the following reasons: (a) location, (b) timing of events, (¢) too much focus on
education and less on physical fitness, (d) a lack of support by leadership, (e) staff not
being on campus daily, and (f) a lack of exposure to the program (RAND, 2013).
Additionally, the Harvard Business Review (HBR) posted an article indicating that
employees do not use WWPs because of the following reasons: (a) inconvenience, (b)
unsupportive company culture, (c) trust and privacy concerns, and (d) not being aware of
the program (McManamy, 2016). Common themes from these two studies align with
Person et al.’s (2010) assertion and indicate that employers operating successful WWPs
will consider the common barriers of time, convenience, and location.

DeVries (2010) states that the demands for wellness programs have caused
employers to look for innovative tools to enhance the effectiveness of WWPs. The top
recommendation is to use wireless technologies. Wireless technologies, and specifically
wearable technology, have the potential to overcome the common WWP participation
challenges of time, convenience, and location (Chesky, 2015; PricewaterhouseCoopers
[PWC], 2014). BridgeCrest Medical (2015) asserts that wearable technologies allow for
real-time data-collection, mitigating the need for employees to be present for monitoring.
Telehealth services provide medical professionals and patients accessibility to real-time
monitoring at different locations and at times that are convenient for the doctor or patient
(Vo, Brooks, Farr, & Raimer, 2016). Wireless technology is among one of the most
valuable and evolving tools that is increasing the capabilities of WWPs (DeVries, 2010).
Wearable devices are not only convenient, they are among the most popularized choices
of technology aimed at the improvement of individual health and medical care (Lamkin,
2014). Powell, Landman, and Bates (2014) identified wearable and mobile technologies
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as being effective and of interest to developers and clinicians focused on fitness and
health.

While WWPs are now popular options for employers who want to invest in their
employees’ health (Mattke et al., 2014), wearable technologies demonstrate their
capabilities in assisting employers in monitoring employee activity levels in relation to
health outcomes and organizational cost. The combination of technology, new program
architectures, and innovative strategies is helping with better health outcomes, increased
participation rates, and decreases in medical costs (DeVries, 2010). Additionally,
employers and researchers have used wearable technology to monitor and improve
wellness (Belsi, Papi, & McGregor, 2016; DeVries, 2010; Springbuk, 2015). Belsi et al.
(2016) used a wearable device to determine its impact on communication and self-
management in a group of individuals with osteoarthritis. The study determined positive
improvements in their perceptions of self-control and awareness of progress in relation to
their condition. Springbuk (2015) used a wearable device in a corporate-sponsored
WWP and determined a relationship between the number of steps taken and the health
status of employees participating. The study determined that those who took more steps
cost the organization less in relation to health care. DeVries (2010) cited a study
conducted by a wellness company, Healthyroads, where 6 organizations participated in a
25-day walking challenge to determine which company could walk the most steps with
an aim at improving employee health. The study concluded that each of the participants
of the winning company exceeded 10,000 steps per day the Surgeon General’s 30-

minutes of physical activity per day.



Asimakopoulos, Asimakopoulos, and Spillers (2017) conducted a study aimed at
determining the impact that wearable technology has on user motivation during exercise.
Their study used the criteria of self-determination theory (SDT) to determine motivation
and if the use of wearable technology met user needs. SDT focuses on human behavior
in relation to three universal and innate psychological needs: (a) autonomy or self-
control; (b) competence in completing tasks and activities; and (c) relatedness or
inclusion with others (Deci & Ryan, 1985, 2000). The results revealed that “user
motivation and self-efficacy are highly dependent on successful data, gamification, and
the content design of applications as well as the sensing content and providing
appropriate motivational feedback to the user” (Asimakopoulos et al., p. 10). The results
suggested that the intervention met the psychological needs of users through the
monitoring of application and competition with other users. Karapanos, Gouveia,
Hassenzahl, and Forlizzi (2016) conducted a similar study and determined that wearable
devices enhance feelings of autonomy and relatedness and are capable of boosting user
self-esteem. Giddens, Leidner, and Gonzalez (2017) found that extended use of
wearables can improve employee well-being and physical activity levels. However,
Giddens et al. (2017) recommend research on which features of wearable technology that
have the most impact on the physical activity levels and well-being of users. The current
study aims to utilize a wearable device in a WWP to determine if increased physical
activity influences employee health-related absenteeism and presenteeism, both of which
contribute to productivity losses (Driver et al., 2015), In addition, this study aims to
determine which features of the wearable device have the most impact on user physical
activity levels and well-being.
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Statement of the Problem

There are two problems the study sought to address. First, while effective WWPs
produce increases in employee health (Mattke et al., 2014) and decreases in employee
rates of absenteeism (Biron, Burke, & Cooper, 2014) and presenteeism (Cancelliere,
Cassidy, Ammendolia, & Cote, 2011), both of which reduce productivity levels (Driver et
al., 2015; Kessler et al., 2003), many employers design limited WWPs that do not
incorporate an exercise component (Mattke et al., 2013). A lack of physical activity
increases employees’ potential for developing chronic conditions, which decrease
productivity levels (CDC, 2017a). Employee health is the most important human capital
asset of organizations (Bleakley, 2013). Therefore, employers should use WWPs to
prevent employee health problems and increase productivity levels (Devries, 2010).
Without understanding the correlation between physical activity and productivity levels,
employers will continue designing limited WWPs that do not effectively meet the health
needs of employees.

Secondly, the common barriers of time, convenience, and location (RAND, 2013)
prevent more than half of American employees from participating in WWPs (Mattke et
al., 2013; Person et al., 2010). Meanwhile, previous research demonstrates that wearable
technologies effectively mitigate the same perceived barriers (Chesky, 2015; DeVries,
2010) and positively influence user motivation and physical activity (Asimakopoulos et
al., 2017). However, recent research recommends exploring user perceptions of wearable
features as it is unclear as to which features of wearable devices have the most impact on

the physical activity and well-being of users (Giddens et al., 2017). Without fully
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understanding the use of wearable technology in WWPs, employers will lack the ability
to improve participant experiences and outcomes.
Purpose of the Study

The purpose of this embedded mixed methods study was to accomplish two tasks:
(a) explain the relationship between physical activity and rates of health-related
absenteeism and presenteeism; and (b) explore which features of the wearable device
used have the most impact on user physical activity and well-being (Giddens et al.,
2017). Research suggests that WWPs using methods that are convenient for staff can
improve rates of absenteeism (Biron et al., 2014) and presenteeism (Cancelliere et al.,
2011), both of which contribute to losses in productivity levels (Driver et al., 2015).
Therefore, the study utilized the Fitbit as the wearable device, and the intervention
included a combination of walking challenges, health education and promotion, and
incentives provided over an 8-week period.

Research Questions and Objectives

The study addressed the following research questions: (a) What is the relationship
between levels of physical activity and employee work productivity? (b) Which features
of the wearable technology device have the most impact on physical activity and well-
being? Additionally, the study addressed the following research objectives:

RO1 — Describe WWP participants by identifying their age, gender, role in the

organization, education levels, marital status, number of children, and annual

household income.

RO2 — Determine if there is a relationship between the number of steps taken by

participants and their rate of health-related absenteeism.
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RO3 — Determine if there is a relationship between the number of steps taken by

participants and their rate of presenteeism.

RO4 — Determine which features of the wearable technology device have the most

impact on physical activity and well-being.

Significance of the Study

The study has the potential to improve employer investments in WWPs and
encourage the use of a physical activity component as more than 50% of limited WWPs
do not incorporate exercise (Mattke et al., 2014). Physical activity is a primary preventer
of chronic health conditions (Booth et al., 2012). The study adds to the body of
knowledge focused on the benefits of wearable technology in the workplace and will
potentially offer insights into the use of wearable technology in WWPs. Additionally, the
literature revealed no research that tied human capital theory to a WWP using wearable
technology. The study offers insights into alternative employer interventions in
organizations where employees have a higher risk for experiencing health problems.

Conceptual Framework

Because this study focuses on health behavior, two theories of human behavior
provide the needed foundation: (a) Human Capital Theory (HCT); and (b) Self-
Determination Theory (SDT). HCT, heavily researched by Theodore Shultz (1961) and
Gary Becker (1962), focuses on the investment in the human capital of individuals to
produce short-term and long-term value for society, organizations, and the individuals
themselves. SDT, developed by Deci and Ryan (1985), focuses on the motivation of

individuals in relation to tasks and activities while considering social influences, rewards,
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and consequences. The following sections provide a context for key factors and how
HCT and SDT provide the needed theoretical perspectives for this study.

Becker referred to human capital as the “economic approach to human behavior”
(Becker, 1976, p. 3) and asserted that human capital requires investment in education, on-
the-job training, and the health of individuals (Becker, 1962, 2007). The human capital
of a person encompasses that individual’s skills, knowledge, and health (Becker, 2008).
In fact, the health of individuals is the most important human capital asset for
organizations and is the means for the improving other forms of human capital (Bleakley,
2013). HCT will serve as an overarching foundation for the intervention and study.

While traditional WWPs have low participation rates due to the common barriers
of time, convenience, and location (Mattke et al., 2013; Person et al., 2010), wearable
technology can prevent the same barriers by allowing users to exercise and track their
progress and health information simultaneously (Belsi et al., 2016). Additionally,
researchers have determined that wearable devices improve the motivation of users and
can meet their psychological needs and schedule needs (Asimakopoulos et al., 2017;
Chesky, 2015; Karapanos et al., 2016). Giddens et al. (2017) recommends further
research focused on the features of wearable technology, specifically the features that
have the most impact on the physical activity and well-being of users. The intervention
for this study includes a WWP that incorporates a wearable technology device. In
addition to determining if there is a relationship between the physical activity levels of
participants and their rates of absenteeism and presenteeism, another objective for this
study is to determine the participants’ perceptions of the key features provided by the
wearable device in relation to their needs.
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The concepts of SDT help to explain the motivation levels of participants in the
present study. SDT focuses on human behavior in relation to three universal and innate
psychological needs: (a) competence in completing tasks and activities; (b) autonomy, or
self-control; and (c) relatedness, or inclusion with others (Deci & Ryan, 1985, 2000).
Psychological needs, when satisfied, contribute to “health and well-being” (p. 74). When
the psychological needs are unsatisfied, the effects contribute to “pathology and ill-
being” (Ryan & Deci, 2000, p. 74). Additionally, SDT focuses on the motivation of
individuals in relation to three types: (a) intrinsic motivation or doing something because
it is enjoyable, challenging, or pleasing; (b) extrinsic motivation or doing something
because it leads to rewards or shows compliance; and (c) amotivation or a state of not
acting to produce change (Chen & Jang, 2010; Deci & Ryan, 1985). SDT describes
motivation as being on a continuum from amotivation to extrinsic motivation to intrinsic
motivation (Deci & Ryan, 1985). Ryan, Williams, Patrick, and Deci (2009) suggest that
amotivation produces negative outcomes, and intrinsic motivation provides spontaneous
rewards. However, extrinsically motivated goal-directed behavior produces positive
outcomes when experienced in combination with high levels of autonomy. Even though
exercise can be intrinsically or extrinsically motivated, physical activity, including
exercise, is typically extrinsically motivated (Ryan et al., 2009).

Extrinsic motivation is described in four types, which also appear on a continuum:
(a) external regulation, meaning that the person lacks autonomy and actions are guided by
external factors; (b) introjected regulation, meaning that the person engages in behavior
to avoid feelings of shame or to improve self-esteem; (c) identified regulation, meaning
that the person values or starts to accept a behavior; and (d) integrated regulation,
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meaning that autonomy is high and regulation is aligned with a person’s goals and values
(Ryan et al., 2009). According to SDT, the number of steps taken by participants should
reflect the type of extrinsic motivation the person experienced during the intervention
period, with integrated regulation producing a higher number of steps.

The study dynamics conceptualize that the wearable device contributes to
motivation by meeting participant needs and providing instant data to report. The
researcher hypothesized that a higher number of steps will correlate with a higher level of

productivity. Figure 1 depicts the conceptual framework for the current study.
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Limitations

The study measured changes in employee productivity levels by measuring rates
of health-related absenteeism and presenteeism in relation to physical activity levels.
However, survey data measuring absenteeism and presenteeism were based on employee
perceptions only, which posed a threat to internal validity (Phillips, Phillips & Aaron,
2013). A second limitation is that the researcher worked in the same organization where
the research occurred, which increased the potential for factors outside of the proposed
study to impact the results. This limitation posed another potential threat to internal
validity (Phillips et al., 2013; Swanson & Holton, 2009). Another limitation is that the
study used a convenient sampling technique, asking for volunteers only, which could
have potentially increased bias, so the findings may only apply to other individuals of
similar demographics (Fink, 2003b). Finally, participants of the study consisted only of
individuals working in a nonprofit social service organization in Alabama.

Delimitations

The current study had three delimitations. First, the study limited participation to
full-time employees who work in the target organization, which is a nonprofit social
service organization, to ensure that participants worked in the same occupation. Second,
because the researcher worked in the target organization, the researcher assured
participants that their confidentiality was secure and that their information would be
stored in a password protected file on the researcher’s home computer. Additionally,
participants used tracking numbers for data collection purposes, and participants were
informed that the researcher used only tracking numbers for storage purposes. Third,
because research indicated that less than half of participants opt to participate in WWPs,
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the study used a sample size of at least 40 to assure that 30 completed the intervention.
Sampling reaches a normal distribution when the sample consists of 30 or more
participants (Fink, 2003b).
Assumptions
The study included the following assumptions: (a) employees who participate in
the project participated for the health benefits and not for the free wearable device; (b)
the survey instrument effectively measured absenteeism and presenteeism; (c) the
participants accurately recalled times when they were absent due to health-related
problems as well as times when they were at work but unwell; and (d) there would be a
positive completion and return rate for surveys administered. The study attempted to
mitigate assumptions (a) and (b) by encouraging honest responses and strong dedication
to the project for those who participated in the experimental group.
Definition of Key Terms
This section provides definitions for the key terms used in this study. The
definitions provide clarification as the terms are not commonly known or understood.
The key terms that are significant in this study include the following:
1. Burnout — A stress-related syndrome that occurs because of work-related stressors
and consists of exhaustion, cynicism, and less professional efficacy (Schaufeli,
Leiter, Maslach, & Jackson, 1996).
2. Incentive — “Something that incites or has a tendency to incite to determination or
action” (Incentive, n.d.).
3. Psychosocial — A concept used to refer to the orientation of a person or their roles
and systems in society (Roberts, 2009).
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4. Presenteeism — “The phenomenon of employees staying at work when they
should be off sick” (Demerouti, Le Blanc, Bakker, Schaufeli, & Hox, 2009, p.
50).

5. Social Service Organization — A nonprofit civic organization that operates
specifically for the purpose of promoting the social welfare of a community or
society (Carter, 2010).

6. Wearable Technology — Accessories or items of clothing worn comfortably and
incorporate electronic technologies (Kiana & Michael, 2014).

Summary

WWPs have become increasingly popular in the United States due to the
incentives organizations and employees gain in accordance with the ACA (2010). Many
studies document the benefits of WWPs to not only the organization, but also individual
employees (Boshtam et al., 2010; Burton et al., 2004; Fitzgerald & Danner, 2012; Gates
et al., 2008; Goetzel et al., 2009; Hochart & Lange, 2011; Jung et al., 2012; Loeppke et
al., 2008). Research findings reveal that effective wellness programs can save
organizations healthcare and training costs and improve the health, happiness levels, job
satisfaction and productivity levels of employees. Other studies have identified
deterrents to employee participation in traditional WWPs: (a) location; (b) time; (c) trust
in leadership; (d) lack of awareness; and (e) convenience (McManamy, 2016; RAND,
2013). A proposed solution to prevent deterrents and to allow organizations to invest in
their employees’ health is to implement a WWP using wearable technology.

Research is available on WWPs in different organizational settings. However, the
frequency of formal WWP evaluation is low (Mattke et al., 2013). The purpose of this
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study was to be determine if there is a relationship between the level of physical activity
by those who participate in a WWP, in steps taken, and their rates of absenteeism and
presenteeism. The following study adds to the body of knowledge focused on the
benefits of wearable technology in the workplace and offers insights into the use of
wearable technology in WWPs.

The study consists of four additional chapters. Chapter Il contains the literature
reviewed which contributed to understanding the research problem as well as the
theoretical constructs that support the study. Chapter 111 includes the methodology used
to complete the study. Chapter IV presents the results, and Chapter V discusses the

findings of the study.
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CHAPTER Il - LITERATURE REVIEW

Recent research indicates that employers are becoming increasingly interested in
investing in benefits that focus on the health and wellness of employees (Society for
Human Resource Management [SHRM], 2017). Without comprehensive and effective
WWPs, the United States workforce faces a continued increase in the prevalence rates of
noncommunicable diseases (Alexander & Lambert, 2013). In fact, the World Health
Organization (WHO) estimates that 14.3% of Americans between the ages of 30 and 70
are likely to die from four main types of noncommunicable diseases, including
cardiovascular diseases, diabetes, cancer, and chronic respiratory diseases (WHO, 2014).
HHS (2015a) states that chronic and non-communicable diseases correlate with obesity,
which has a significant economic impact on the U.S. healthcare system and indirectly
costs the American workforce via losses in productivity. Obesity alone is a major
problem for employers because of its adverse effects on work performance and its
economic impact on organizations (Pronk et al., 2004).

While the health of employees is not solely the responsibility of companies, the
American Health Policy Institute (AHPI) researched and determined that employers are
more likely to continue taking an active role in their employees’ health through the
provision of health insurance benefits to retain qualified staff (Troy & Jones, 2016).
AHPI found that organizations are more open to accepting guidance on the most cost-
effective solutions and methods to decrease their bottom-line costs in relation to
employee health (Troy & Jones, 2016). Therefore, WWPs are more appealing to
employers now, not only for the health benefits but for the financial incentives put in
place by the ACA (Madison et al., 2011).

21



Because effective WWPs depend on the cooperation and motivation of
participants (RAND, 2013), the use of psychological theory is necessary for this study.
The field of Human Capital Development recognizes the importance of focusing on
social systems and the individual performer when attempting to develop human capital
(Swanson & Holton, 2009). A theoretical perspective focused on human behavior and
reward systems helps in providing a framework for the proposed study. A relevant
theory is Self-Determination Theory (Deci & Ryan, 1985), which emphasizes motivation
as an indicator of the learning, application, and change processes. SDT focuses on the
individual but considers social influences in the motivation process.

This study utilizes HCT (Becker, 1962, 1993) as an overarching theoretical
perspective to encompass the efforts in determining if a WWP using wearable technology
can increase employee performance and well-being. Human capital development not
only draws from psychological theory but also from economic and systems theories
(Swanson & Holton, 2009). Therefore, the proposed study focuses on two aspects of
participant experience: (a) the social reward system as an indicator of motivation and (b)
the economic return as demonstrated by levels of change in the performance variables of
productivity and job satisfaction.

This chapter investigates the types and components of WWPs, legislation
surrounding WWPs, the benefits and challenges of WWPs, the relevance of wearable
technology in WWPs, and the target population’s need for the implementation of WWPs.
As a part of addressing the need for the intervention, this chapter investigates specific
problems relating to the target population that justify the need for the intervention and
study. The sections of the chapter devoted to the target population focus on common
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attributes and the implications of using a WWP to impact performance variables.
Additionally, this chapter investigates theories in human behavior and human capital
development to provide a framework for studying a WWP intervention.

Types of Workplace Wellness Programs

The ACA (2010) divides WWPs into two categories: (a) participatory wellness
programs and (b) health-contingent wellness programs. Participatory wellness programs
are those programs that do not provide a reward, or do not provide conditions for
obtaining a reward, other than participating in the program. The reward is not based on
outcomes. In contrast, health-contingent programs require that an employee meet a
standard tied to a health outcome before providing a reward. These programs may
require individuals to meet goals in relation to weight or other biometrics (height, weight,
blood pressure, blood-glucose levels, etc.; ACA, 2010). Despite legislation categorizing
programs, the ACA does not provide a universal definition or structure for a wellness
program, and employers are free to operate their programs how they choose (ACA,
2010).

Research conducted by Mattke et al., (2014) for the U.S. Department of Labor
identified five different program configurations in WWPs across the nation: (a) limited,;
(b) comprehensive; (c) screening-focused; (d) intervention focused; and (e) prevention-
focused. Mattke et al. (2014) found that employers remain focused on screening for
health risks, lifestyle management, and disease management as primary program
components. However, employers may restrict the scope of use of certain program
components depending on the type of program. Additionally, each program
configuration has a unique definition as seen below.
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Limited — Limited programs include activities such as health risk screening,
lifestyle management, and disease management. However, this type of program
limits activities. Screening does include the collection of biometric data. Most
programs do not offer disease management activities, and only 40% of limited
programs include an exercise component.

Comprehensive — Typically, these programs include comprehensive activities in
relation to screening, lifestyle management, and disease management.
Screening-Focused — These programs include multiple levels of screening tests,
which collect more information than comprehensive programs. However,
employers who start this type of program typically limit lifestyle management
activities, while disease management activities can vary depending on the
employer and program design.

Intervention-Focused — Employers who implement this type of program typically
design these programs to heavily focus on lifestyle management and disease
management. This type of program does not put emphasis on screening activities.
Prevention-Focused — The design of this type of program mirrors comprehensive
programs in relation to lifestyle management but limits activities in relation to

disease management and screening (Mattke et al., 2014).

The study reported that approximately 34% of programs fit into the limited category,

while 13% are screening-focused, 20% are comprehensive, 21% are intervention-focused,

and 12% are prevention-focused (Mattke et al., 2014).

Mattke et al. (2013) state that WWPs provide one of two types of interventions:

(a) disease prevention; and (b) diagnosis and treatment of disease. The disease
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prevention category is primary prevention, and the diagnosis and treatment category is
secondary prevention. Most WWPs fall under the primary prevention category and,
therefore, focus on providing information to participants on lifestyle topics such as
nutrition, health education, smoking cessation, and substance use, with many programs
having an exercise component (Mattke et al., 2013). Disease prevention programs are
appropriate as the CDC (2017b) states that common chronic diseases are preventable.
Heart disease, stroke, cancer, diabetes, and obesity are among the top chronic conditions
and are the leading causes of death for Americans and individuals across the globe (CDC,
2017a).
Legislation Surrounding Workplace Wellness Programs

WWPs have rapidly gained attention from American employers since the
inception of the Affordable Care Act (ACA; 2010), not only because of the predicted
savings in healthcare costs but also for the implied health benefits to employees
(Levenson, 2015). The ACA (2010) provides current guidelines for incentives that
employers can offer employees in exchange for participation in wellness programs
(Miller, 2016). Employers benefit financially from implementing a qualified WWP as
employers gain tax deductions in relation to medical-related costs and program offerings
that align with the governing legislation (Incentives for Nondiscriminatory Wellness
Programs Rule, 2013). The benefits can greatly help employers improve their benefits
packages. However, many employers have not fully understood the limitations of the
legislation and how the Internal Revenue Service (IRS) interprets its meanings. Recent
clarifications include that employers cannot deduct incentives, including cash rewards or
gift cards, from the taxable gross income of an employee for simply participating in a
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program (Internal Revenue Service [IRS], 2016). Additionally, the IRS states that
employers may not exclude reimbursements from an employee’s income for WWP
participation if the premium occurred through a salary reduction from a cafeteria plan
sponsored by the organization (IRS, 2016).

Even though WWPs focus on health, the ACA (2010) qualifies programs that do
not incorporate an exercise component. A program qualifies when participating
individuals simply complete a health risk assessment (HRA; Incentives for
Nondiscriminatory Wellness Programs Rule, 2013), which consists of questions focused
on health risk and behaviors and that may include the collection of biometric data
(Mattke et al., 2014). The ACA allows employers operating wellness programs, with or
without an exercise component, to utilize the tax deductions and offer incentives
(Incentives for Non-discriminatory Wellness Programs Rule, 2013).

Financial Incentives and the ACA

The ongoing debate about employers using financial and other incentives to
promote enrollment in wellness programs has become more intense since the ACA
passed (Bagenstos, 2017; Madison et al., 2011; Pomeranz, 2015). The Affordable Care
Act (2010) allows companies to increase incentives for participation in wellness
programs from 20% to 30% of the cost of health coverage. The Incentives for
Nondiscriminatory Wellness Programs in Group Health Plans Rule (2013) allows
employers to offer incentives in different forms such as discounts or reimbursements on
gym memberships, reductions on co-pays, or contributions to health savings accounts.
However, Pomeranz (2015) cites that under the legislation such incentive programs may
also penalize individuals who fail to complete an HRA, which is in violation of both the

26



Americans with Disabilities Act (1990) and the Genetic Information Nondiscrimination
Act (2008) as they both state that employers cannot require a disclosure of medical and
genetic information. Therefore, employers “should” voluntarily provide all health
information to employees according to the Americans with Disabilities Act (1990) and
the Genetic Information Nondiscrimination Act (2008). Even though employers that
enforce penalties believe that they are looking out for the balance of insurance costs,
unions and other opponents believe that penalties for nonparticipation in wellness
programs are unethical (Finkelstein, Linnan, Tate, & Birkin, 2007).

Despite wording in the ACA legislation, scholars believe that there are ethical
considerations for penalizing employees who do not meet specific health contingencies.
Pearson and Lieber (2009) argue that employers should tie incentives to voluntary actions
and not to biometric measures because genetics may prevent a participant from reaching
a targeted goal. Madison et al. (2011) assert that other types of measures “may be less
ethically problematic” when employers tie incentives to specific behaviors (p. 17). An
example given is tying incentives to a smoking cessation program rather than only
providing an incentive when one stops smoking due to potential genetic ties to severity
levels of nicotine addiction. According to Pomeranz (2015), the ACA allows penalties
for nonparticipation in participatory wellness programs, even with the completion of a
HRA. Penalties are allowable for health-contingent programs as well, and the ACA
allows employers to penalize employees who do not participate (Pomeranz, 2015). A
penalty can come in the form of an additional surcharge for an employee’s health
insurance plan. An incentive, in this case, would be to participate and not pay the
surcharge. Pomeranz (2015) concluded that employers may be open to lawsuits for
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enforcing penalties and that Congress could consider further protections for employees
against penalties.
The Health Information Portability and Accountability Act and WWPs

HHS (2015b) states that organizations that implement a WWP must comply with
the Health Insurance Portability and Accountability Act (HIPAA; 1996) guidelines as set
forth by the U. S. Federal government (2015). HIPAA rules do not directly apply to
employers. However, once an employer collects health information, with the intention to
store and measure changes in biometric statuses, the health plan becomes a covered entity
under HIPAA (Larose, Katz, & Zahedi, 2017). Therefore, employers implementing a
WWP with the intention of collecting biometric data should take security and
confidentiality precautions to ensure they remain in compliance with HIPAA.

The Benefits of Workplace Wellness Programs

Many large-sized organizations have increased the complexity of wellness
programs by offering flu shots, lunchtime educational sessions, and gym memberships
(Mattke et al., 2012). Approximately four-fifths of large employers provide HRAsS,
disease management, case management, and nursing service lines to individuals who
have chronic conditions (Fronstin & Roebuck, 2015). In addition, research estimates that
one-half of those organizations offer financial incentives to participating employees.
Research suggests that large-sized organizations employing more than 1,000 employees
are more likely to offer wellness programs (Bondi, Harris, Atkins, French, & Upland,
2006). Hannon, Hammerback, Garson, Harris, and Sopher (2012) assert that many

white-collar organizations have higher participation rates.
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Even though large, white-collar organizations provide WWPs more frequently
than low-wage industries, research focused on WWPs has reached small (100 or less
employees) and mid-sized organizations (100 to 999 employees; Hannon et al., 2012).
Business classifications vary depending on government and business definitions. The
BLS defines organizations according to the number of employees in a class system (1-9),
with class 9 being the largest (1000 employees or more) and organizations that fit within
classes 6 through 9 having 250 employees or more (BLS, 2016). Through their research,
Hannon et al. (2012) found that employees of small and midsized organizations
categorized in blue-collar and low-wage industries are often receptive to participating in
WWPs. Their receptivity is beneficial to employers as low-wage workers with household
incomes less than $35,000 per year have more health risk behaviors than individuals with
higher household incomes (Harris, Huang, Hannon, & Williams, 2011).

Beresford et al. (2010) conducted a follow-up study with mid-sized, blue collar
organizations that implemented a WWP, specifically the ‘5 a Day’ intervention focused
on an increase in the fruit and vegetable consumption of workers. A total of 44
organizations had originally participated in the initial intervention, but only 29
participated in the follow-up study. A total of 17 organizations agreed to participate in
the experimental group, with 12 agreeing to participate in the comparison group. The
researchers found there to be a sustained increase in fruit and vegetable intake for over 2
years after the intervention ended and for 4.5 years after baseline enrollment. The
authors noted that the findings suggest that the inclusion of “simple, straightforward, and

positive messages” (p. 716) in WWPs can reach across educational levels.
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Mattke et al. (2013) conducted a study that consisted of a literature review, a
survey of 50 public and private employers, and case studies involving five employers
with established wellness programs. During the study process, the team found five
factors that increase wellness program success: (a) effective communication strategies;
(b) opportunities for employees to engage; (c) leadership engaged at all levels; (d) the use
of existing relationships with resources; and (e) continuous evaluation. The findings
align with research focused on challenges to employee participation. Other research
indicates that lack of time, awareness, convenience, location, and trust in leadership are
factors that prevent employee participation in WWPs (Berry, Mirabito, & Baun, 2010;
McManamy, 2016; RAND, 2013). Hannon et al. (2012) found cost to be an added
barrier to participation during a qualitative study of a mid-sized organization’s wellness
program.

Harden, Peerman, Oliver, Mauthner, and Oakley (1999) conducted a study
focused on the evaluation of over 100 WWPs operating in the United States and in the
United Kingdom. The study uncovered 15 methodologically sound outcome
evaluations, with 13 being in U.S. organizations. The study findings revealed that
strategically promising programs are those that are comprehensive, meaning that they not
only focused on the individual level but also on the environmental and organizational
levels. The authors noted that the comprehensive programs studied correlated with
strong employee partnerships. However, there were programs found to be partially
effective, specifically those that had a focus on healthy eating, skill development, and

substance abuse.

30



A 12-week pilot study focused on a worksite wellness program measuring health
behaviors and biometrics (blood pressure, anthropometric, and hematologic) found
positive changes in participants (Stoler et al., 2006). The program offered 12 weekly
sessions on exercise, nutrition, and health behavior modifications. The researchers took
anthropometric and hematologic measures in weeks one and twelve. There were
significant changes in body weight, body mass index, waist circumference, waist-hip
ratio, cholesterol, and blood pressure, with decreases but nonsignificant changes in blood
glucose levels and body fat percentages (Stoler et al., 2006).

Employee participation in effective WWPs produces benefits that significantly
outweigh the costs associated with operating a program. Loeppke, Edington, Bender, and
Reynolds (2013) conducted a large study with 15 organizations, obtaining participation
from 7,804 employees over a 2-year period. The intervention included a personalized
prevention plan that integrated both primary and secondary prevention strategies as well
as a tertiary strategy that included early intervention and evidence-based chronic
condition management. The timeframe allowed the researchers to compare participants’
baseline HRA data at the first-year mark and then again at the second-year mark. The
study researchers collected biometric information as well as risk factors related to alcohol
use, physical activity, and tobacco use during all three HRA screenings. The findings
revealed that 24% of the participants (1,795) significantly reduced their health risks at the
second year HRA.

A gquantitative study using an intervention called Worksite Opportunities for
Wellness focused on the impact of obesity on cardiovascular disease. The study sampled
employees who worked in at least one of two worksites at a medical facility located in St.
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Louis, Missouri. The study lasted one year and enrolled 151 participants, with HRA data
collected after initial enrollment and then again at project end. However, the researchers
only included 123 employees’ data in the analysis as 28 did not complete all stages of the
study. The researchers randomly assigned the two groups after enrollment. Worksite A
included the HRA plus the intervention, while Worksite B only included the initial HRA.
Worksite A’s program included a combination of HRA data collection, nutrition
education, physical activity, and incentives. The findings revealed that improvements
occurred at both worksites in relation to fitness, blood pressure, and cholesterol levels.
The researchers found added improvements in Worksite A employees in relation to body
mass index, fat mass, prevalence of a metabolic syndrome and the Framingham risk score
(Racette et al., 2009).
Additional Benefits of WWPs

WWPs not only benefit employers, they benefit the employees who participate.
Research has identified many benefits to organizations: (a) reductions in health-related
absences (Goetzel et al., 2009; Loeppke et al., 2008); (b) reductions in medical cost
(Goetzel et al., 2009; Hochart & Lange, 2011); and (c) better productivity levels (Burton
et al., 2004; Gates et al., 2008); (d) reductions in overall absenteeism rates (Biron et al.,
2014); and (e) positive effects on rates of presenteeism (Cancelliere et al., 2011).
Likewise, research has also found multiple benefits of WWPs for employees: (a) lower
prevalence rates of disease (Boshtam et al., 2010; Jung et al., 2012); (b) increased
happiness levels with more organizational commitment (Fitzgerald & Danner, 2012); and
(c) the overall quality of life for employees who participate (Dallat et al., 2013). The
following sections cover the benefits to the aging workforce and the impact that an
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effective WWP can have on the performance variables of productivity and job
satisfaction.

Pitt-Catsouphes, James, and Matz-Costa (2015) state that the shifting
demographics of the workforce suggest the importance of linking age, work, and health.
Despite medical advances and improvements in the field of healthcare, there is still a
positive relationship between age and chronic medical conditions (Lind & Noel-Miller,
2011). Through their research, Pitt-Catsouphes et al. (2015) found that over half of
adults age 50 and older have hypertension, 44% have high cholesterol (Lind & Noel-
Miller, 2011), and of U.S. workers between the ages of 45 and 64, 31.2% have a
significant increase in body mass index measurements in comparison with workers
between 18 and 29 years of age (Luckhaupt, Cohen, Li, & Calvert, 2014). Although
there are challenges to participation for older individuals, the potential benefits of
offering programs to aging workers can be tremendous. Research indicates that older
workers engaged in their work use less healthcare resources, are absent from work less,
experience less stress, and remain in the workforce longer (Gallup Organization, 2006).
Additionally, Pitt-Catsouphes et al. (2015) assert that WWPs can help increase work
engagement levels and productivity in workers as they age.

The Impact of WWPs on the Study’s Performance Variables

The benefits of participating in a WWP extend not only into the realm of personal
health for employees, but also into work performance. Pronk (2014) states that
employers turn to WWQPs to support increased employee health and productivity rates as
well as decreased absenteeism and costs of medical care. The Automatic Data Processing
Research Institute (2012) conducted a study using a 2011 survey focused on assessing
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employer motivation for starting WWPs. The survey results revealed that 78% wanted to
improve employee health, 71% wanted to reduce medical costs, 42% wanted
improvements in productivity, and 43% wanted a reduction in absenteeism rates.

Both absenteeism and presenteeism have significant costs to organizations.
However, research has demonstrated that effective WWPs help in decreasing the rates of
both absenteeism (Gaoshan, 2014) and presenteeism (Cancelliere et al., 2011). While
absenteeism is apparent and reflected in weekly timesheets, Ammendolia et al. (2016)
state that presenteeism is a hidden cost since the employee is present in the workplace but
unable to effectively perform tasks. Goetzel et al. (2004) assert that presenteeism costs
outweigh healthcare costs and account for between 18% and 60% of the costs associated
with both physical and mental health problems. Findings from their research indicate that
presenteeism costs in the United States exceed $180 billion per year while absenteeism
only accounts for approximately $118 billion.

WWPs programs have demonstrated their effectiveness in increasing productivity
over time. Burton et al. (2004) and Dallat et al. (2013) both found results indicating that
productivity levels increase when employers implement effective WWPs. Burton et al.
(2004) used absenteeism rates to calculate productivity levels, while Dallat et al. (2013)
compared absenteeism rates with physical activity and quality of life to determine if
productivity levels increased or decreased due to the wellness interventions implemented.
Burton et al. (2004) asserted that the indirect costs associated with an employee’s absence
because of illness relates to a loss of productivity. Other research focused on WWPs has
used both absenteeism and presenteeism to determine productivity rates. Driver et al.
(2015) reported research findings focused on associations between cardiovascular health
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and productivity. The researchers measured both absenteeism (due to sickness) and
presenteeism rates to determine productivity rates. They found a positive correlation
between high cardiovascular health and lower absenteeism and presenteeism.

Fitzgerald and Danner (2012) found increases in happiness levels and
organizational commitment for employees who participate in WWPs. Abdullah and Lee
(2012) found that job satisfaction was greater for participants of WWPs than those who
did not participate. Study findings indicated that stress levels and absenteeism both
decreased as a result. Additionally, Dallat et al. (2013) found increases in the overall
quality of life for participants. Research indicates that WWPs are valuable strategies for
the mental health and satisfaction levels of employees.

Barriers to Participation in Workplace Wellness Programs

DeVries (2010) states that employers are overcoming participation challenges due
to a combination of new WWP architectures, technology, and incentives. However,
multiple studies and findings reveal common challenges preventing employees from
participating in wellness programs. Common barriers to employee participation are time,
convenience, and location (Chesky, 2015; McManamy, 2016; Person et al., 2010; PWC,
2014; RAND, 2013). Haines et al. (2007) identified lack of motivation as a barrier, while
Person et al. (2010) identified health beliefs as another source of resistance to
participation. Person et al. (2010) adds that despite there being commonly identified
barriers, researchers suggest that barriers will vary for different groups.

Scherrer, Sheridan, Sibson, Ryan, and Henley (2010) conducted a qualitative
study in Australia focused on data collection from employee journals where participants
recorded their thoughts and feelings about their participation through a guided
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introspection technique. A total of 27 out of 56 employees agreed to participate in at
least one of the journaling rounds (out of four), which allowed for the researchers to
collect a sound amount of information. The study results determined that time is a major
barrier to participation. Another barrier noted was team structure as the program
assigned employees to teams so that participants could engage in healthy competition.

Bangum, Orsak, and Chng (1996) used a 67-item questionnaire to determine
common barriers to participation. The study focused on a large company in north Texas.
The research noted that 1,500 employees with the company participate in the wellness
program. The researchers randomly sent questionnaires to 300 participants of the
wellness program and to 600 non-wellness program participants. The research identified
time, inconvenience, and a lack of motivation as being the most common barriers, even
though perceptions of time and inconvenience varied by subgroup.

Person et al. (2010) conducted a study in a university setting, focused on a
wellness program in which faculty and staff members were welcome to participate in
addition to students. The sample only included faculty and staff members, which
consisted of a racially and professionally diverse population. The program was
prevention-focused as it heavily focused on lifestyle concepts and less on screening and
disease management. The study findings revealed that time, inconvenience, location,
lack of motivation, lack of awareness (marketing), insufficient incentives, and health
beliefs were significant barriers to participation. Health beliefs ranged from believing
that employees felt they knew enough about their health to feeling as if their health was

none of their employer’s business. Although not as significant, employees in other
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settings have identified support from leadership as another barrier to employee
participation (Bangum et al., 1996; Mattke et al., 2013).

To account for these barriers, program managers must consider challenges during
the design phase of a program and prior to implementation. Berry et al. (2010) identified
six pillars for a strategically designed and successful wellness program: (a) multilevel
leadership; (b) alignment; (c) scope, relevance, and quality; (d) accessibility; (e)
partnerships; and (f) communications. In addition, Grawitch, Ledford, Ballard, and
Barber (2009) suggest that employers should consider the use of employee involvement
when designing, implementing, and modifying wellness program dynamics.

The Relevance of Technology in Workplace Wellness Programs

Because the popularity of WWPs has grown with time, employers are now
designing WWPs with more creativity to ensure that programs are cost-effective and
comprehensive enough to fit the needs of the company. Wireless technology is among
one of the most valuable and evolving tools that is increasing the capabilities of WWPs
(DeVries, 2010). The author accounted for wireless technology that allows for health
information tracking without the need for face-to-face monitoring or the manual entry of
data into a log book or on a website. The wireless accelerometer, a device designed to
clip to one’s shoes for tracking steps, tracks the length and intensity of an activity, the
distance, and the number of calories burned. DeVries (2010) asserts that combination of
technology and new program architectures, which include integrated wellness solutions,
tele-health coaching, more robust programs, meaningful incentives, and expanded
program structures, is helping with better employee health outcomes and increased
participation rates.
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Since DeVries’ 2010 article, innovators have created newer wireless technology
devices that are now helpful in tracking health information. Fitbit, an American company
focused on wireless tracking devices, published a press release with results from two
organizational studies where employer costs significantly decreased, while employee
health outcomes significantly increased (Fitbit, 2016). Company A’s (Dayton Regional
Transit Authority) primary focus was to save on healthcare costs. The company
implemented a pilot program that included the company offering the Fitbit device to all
600 employees, the screening of biometrics, health coaching, incentives, and goal setting
and monitoring. Company A found a $2.3 million cost savings to the employer and
increases in employee health outcomes such as significant decreases in cholesterol and
blood glucose levels. The study lasted for one year (Fitbit, 2016). Company B
(Springbuk) conducted a study of their Fitbit program over a 3-year period, with the
company establishing a baseline over the first year and program dynamics lasting for two
years. The study included a sample of 2,689 out of 20,000 employees. The researchers
measured biometrics and healthcare costs over the period of the study to find that 866 of
the individuals from the sample had significantly lower healthcare costs ($1,292 less) on
average than employees in the control. The two studies’ findings indicate that wireless
technology devices can enhance a WWP’s dynamics. In addition, the study identified a
positive correlation between the number of steps taken by participants and the cost
savings in relation to health care (Fitbit, 2016). Landi (2016) states that despite wireless
technology devices’ ability to improve the quality of and participation in WWPs, other
researchers noted that wearable devices may not offer advantages for standard weight
loss approaches.
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A 3-year Finnish study focused on the use of information and communication
technology for collecting and monitoring health data in a primary prevention WWP
(Nikayin, Heikkila, Reuver & Solaimani, 2014). The authors noted that information and
communication technology allows for data collection by sensors in watches, necklaces,
and even smartphones. The study involved the use of mobile apps and social media that
encouraged ongoing exercise and appropriate sleep patterns as well as a web-based
platform for the collection and storage of health data. Participants first received a
medical evaluation with a Medical Doctor, who also prescribed physical exercise. Then,
the participants met with a pharmacist who explained the information every three months
during check-ups. The doctor conducted annual evaluations for participants to observe
progress. The study was qualitative in nature, and the researchers conducted 15 interview
sessions over the three years. The study found that most individuals (80%) were familiar
with e-health technologies. Therefore, the researchers encouraged the use of more
technology-based options. The authors also found that it may be more motivational for
participants to monitor their own fitness. The use of information and communication
technology was beneficial to both the participants and the doctor as both could monitor
and access their biometric readings.

Asimakopoulos et al. (2017) conducted a mixed methods study aimed at
determining the impact that wearable technology has on user motivation during exercise.
Their study used the criteria of self-determination theory (SDT) to determine motivation
and if the use of wearable technology met user needs. SDT focuses on human behavior
in relation to three universal and innate psychological needs: (a) autonomy or self-
control; (b) competence in completing tasks and activities; and (c) relatedness or
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inclusion with others (Deci & Ryan, 1985, 2000). The results revealed that “user
motivation and self-efficacy are highly dependent on successful data, gamification, and
the content design of applications as well as the sensing content and providing
appropriate motivational feedback to the user” (Asimakopoulos et al., 2017, p. 10). The
results suggested that the intervention met the psychological needs of users through the
monitoring of application and competition with other users. Karapanos et al. (2016)
conducted a similar study and determined that wearable devices enhance feelings of
autonomy and relatedness and are capable of boosting user self-esteem. Giddens et al.
(2017) found that extended use of wearables can improve employee well-being and
physical activity levels. However, Giddens et al. (2017) recommend research on which
features of wearable technology that have the most impact on the physical activity levels
and well-being of users.
The Effects of Wearable Technology on Common Barriers to Participation

As discussed previously, numerous research studies identify common barriers to
employee participation in WWPs, which include a convenience, a lack of time, and
location (Berry et al., 2010; McManamy 2016; RAND, 2013) and cost (Hannon et al.,
2012). Even though these barriers are common, wearable technology has the potential to
mitigate each of them. Ramey (2013) asserts that workplace technologies remove
boundaries and save time. Wearable technologies allow individuals to monitor their
progress and set their own goals while also allowing them to exercise at the time of their
choice and at a convenient location (Belsi et al., 2016).

Although the features of wearable technologies can vary depending on the
product or version of the wearable device used, the features of wearables provide users
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with capabilities to monitor and track activities (Giddens et al., 2017). Typically,
wearable users access features via the wearable device’s electronic applications
(Asimakopoulos et al., 2017). The Fitbit product provides features that allow for self-
tracking of sleep patterns, step counts, and goal setting while promoting group
competition and the ability to connect with other users (Giddens et al., 2017).
Asimakopoulos et al. (2017) found that users prefer features that improve how they see
their motivation and activities relate.

Among the wearable devices currently available, the Apple Watch is the top
wearable product on the market (CNET, 2017). The Apple Watch provides users with
the ability to track fitness and to sync the device to their phone for listening to music
while exercising in addition to communication features that allow users to talk and send
texts to others (CNET, 2018). However, Fitbit devices have less features but are more
affordable and rank highly among fitness device products on the market today (CNET,
2017). The remainder of this section will focus on the perceived barriers of WWPs and
the potential for wearable technology to overcome these barriers. Additionally, this
section will include potential limits of wearable technology.

The Effects on Convenience. Kiana and Michael (2014) assert that “the purpose
of wearable technology is to create constant, convenient, seamless, portable, and mostly
hands-free access to electronics and computers” (para. 3). Additionally, as the number of
product options has increased, research has identified convenience as a benefit of
wearable technology (PWC, 2014). While convenience may seem simply like a
description of circumstances, Yoon and Kim (2007) suggest that convenience in relation
to technology is based on the perceptions of individuals and their ability to complete

41



work in a convenient time, place, and manner. However, usefulness influences the
adoption of wearable technology, specifically in relation to health (Zhang, Luo, Nie, &
Zhang, 2017). Zhang et al. (2017) conducted a quantitative study exploring factors that
influence adoption intentions of users of healthcare wearable technology. The findings
revealed convenience and credibility both positively impact adoption intentions, while
usefulness influences adoption.

The Effects on Time. Because consumers continue to want faster delivery times in
today’s global market, effective time management is essential in meeting organizational
goals (Farrell, 2017). Time is a key benefit of wearable technology, in addition to
increased productivity levels, overall health improvements, and organizational efficiency
(PWC, 2014). BridgeCrest Medical (2015) asserts that wearable technologies allow for
real-time data-collection, mitigating the need for employees to be present for monitoring.
Additionally, wearable technology helps with uninterrupted task and workflows which
will add to a user’s speed (Krueger, 2016).

The Effects on Location. Traditional WWPs, where the employer purchases or
provides an employee with discounts on a gym membership, would require the individual
to be at the location to perform the exercise. Wearable technology devices are beneficial
as they do not require the individual to be at a specific location to perform an exercise or
for monitoring (Belsi et al., 2016). Additionally, current wearable devices are known to
provide accurate information in relation to physical movement and location allowing for
employers to track employees if wanted (Aldana, 2016).

The Effects on Cost. Cost is most relevant in WWPs where employers do not
have adequate resources and participation comes at a cost to the employee (Hannon et al.,
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2012). Likewise, an employee who decides not to participate in a wellness program due
to feeling that their employer is becoming too intrusive about their health will potentially
pay more for their monthly health insurance premium due to the ACA’s penalties
(Pomeranz, 2015). The use of wearables can save costs for employees in these situations
as the benefit of convenience may persuade the employee to participate.

Employer Limits in Using Wearable Technology

Because designers incorporate wearable technology into clothing or design them
as accessories, wearable devices are oftentimes small but capable of performing many
tasks (Kiana & Michael, 2014). However, research identifies two major limitations of
wearable technology: (a) size in relation to task performance (Medium, 2011) and (b) the
protection of health information (LaRose et al., 2017). Therefore, it is important for
employers to consider limitations and how they plan to utilize wearable technology in the
workplace prior to implementation.

The size of many wearables limits the number of tasks that the technology device
can perform, such as communication and knowledge searches (Medium, 2011). The
Apple Watch has since made it possible for individuals to communicate. However, most
wearable devices still lack this capability (Crothers, 2015).

The issue of protected health information in relation to wearable devices is
another limitation for employers to considered. HIPAA rules do not directly apply to
employers. However, once an employer collects health information, with the intention to
store and measure changes in biometric statuses, the health plan becomes a covered entity
under HIPAA (Larose et al., 2017). If an employer sponsors a wellness program and
collects biometric data through a wearable device, the U. S. government considers this
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health information as protected (Protected Health Information, 2011). Therefore,
employers implementing a WWP with the intention of collecting biometric data should
take security and confidentiality precautions to ensure they remain in compliance with
HIPAA.

Human Capital Theory

Researchers have defined human capital in slightly different ways over the years.
Theodore Shultz (1961) referred to human capital as the acquired skills and knowledge
possessed by individuals that adds value to the economy. Gary Becker defined human
capital as being the skills and abilities of individuals that develops through the investment
of education, on-the-job training, and health care (1962). He later discussed the
development of human capital in terms of being an economic approach to human
behavior (Becker, 1976), which he thoroughly covered in his 1976 publication and where
he linked economics to the personal, financial, political, and professional behaviors of
individuals. lan Baptiste (2001) defined human capital as the “knowledge, attitudes, and
skills that are developed and valued primarily for their economically productive
potential” (p. 185).

Schultz (1961), a major contributor of human capital research prior to Becker,
believed that the development of human capital requires investments. Examples of
investments include “direct expenditures on education, health, and internal migration to
take advantage of better job opportunities” (Shultz, 1961, p. 1) as well as “foregone
earnings by mature students attending school, and by workers receiving on-the-job
training” (Schultz, 1961, p. 1). Becker (1962) asserted that the many ways to invest in
human capital included “schooling, on-the-job training, medical care and acquiring
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information about the economic system” (p. 9). In addition, the amount of investment is
relative to the actual return, or perceived return of the investor, as well as on the earnings
of individuals (Becker, 1962). Both Becker and Shultz agreed that investments in health
contribute to human capital.
Health as Human Capital
While the health of an individual impacts human capital (Becker, 1962), research
credits education as having a significant impact on the earning potential of individuals
(Becker & Chiswick, 1966). Investments in education produce greater returns later in an
individual’s life because educational costs typically come earlier in life and returns
increase at later ages. Therefore, the return on educational investments increases when
individuals live longer (Becker, 1962, 1993). Becker (2007) later noted that increases in
health and longevity will cause greater investments in education because the returns on
education will be greater. Becker (2007) also asserted that there are three interrelated
developments that contribute to the study of health in relation to human capital:
1. The analysis of optimal investments in health by individuals, drug companies, and
to a lesser extent by governments;
2. The value of life literature that analyzes how much people are willing to pay for
their improvements in their probabilities of surviving different ages; and
3. The importance of complementarities in linking health to education and other
types of human capital investments, and in linking investments in health to
discount rates, to fighting diseases, and to other changes in survivorship rates. (p.

379-380)
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Increases in survivorship contribute to more investment in goods, specifically goods that
contribute to healthy habits and discourage unhealthy ones (Becker, 2007). Becker
(2007) asserts that good habits and education correlate with a longer life. Additionally,
the likelihood of surviving a disease increases the likelihood of overcoming other
diseases (Becker, 2007).

Hokayem and Ziliak (2014) assert that if the health of an individual impacts the
number of days worked, and the time spent working influences the skills gained from a
job, different levels of health will influence human capital levels. Their assertion aligns
with past research as Becker (1962, 2007) and Mushkin (1962) both emphasized the
importance of health as human capital in their research. Although researchers have
produced more literature focused on the value of health in human capital over the past 10
years, it is still imperative that organizations understand the benefits of investing in
employee health so that employers make strategic investments in employees (SHRM,
2017).

Hokayem and Ziliak (2014) state that both spending on medical costs as well as
leisure time, which is oftentimes (or a small portion) spent doing exercise and other
activities that promote health, are investments in human capital. Through their research
and analysis, and as hypothesized initially, the level of an individual’s health has a direct
impact on sick time (Hokayem & Ziliak, 2014). In addition, future wages increased at a
decreasing rate due to declining health. These findings align with Becker (1962) who
stated that, with age, earnings increase at a decreasing rate, with a positive correlation to

a level of skill the individual possesses.
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Graff-Zivian and Neidell (2013) refer to the importance of health and human
capital as an “engine for economic growth” (p. 689). While research has determined that
health conditions, both physical and mental, can affect the acquisition of human capital
(Currie & Stabile, 2006), more recent research indicates that health status directly
impacts the productivity levels, labor supply, and the cognitive abilities of employees
(Graff-Zivian & Neidell, 2012). Other research indicates similar associations.
Orhnberger, Fichera, and Sutton (2017) found strong connections between the physical
and mental health of individuals. Increased physical health correlates with higher
physical activity levels, as well as social connections, and past levels of physical health
effect the present mental health of an individual (Orhnberger et al., 2017). Additionally,
research findings showed a positive correlation between past mental health and present
physical health.

Self-Determination Theory

Self-Determination Theory (SDT) is a macro theory that research shows has
“differentiated the concept of goal-directed behavior” (Deci & Ryan, 2000, p. 227), and
researchers have applied SDT to different topics, including healthcare, education, and
physical activity (Deci & Ryan, 2000; Williams & Deci, 1996). Even though SDT has
evolved over time through decades of research (Deci & Ryan, 2000), the core constructs
remain the same. SDT views human behavior and functioning in relation to three
universal and innate psychological needs: (a) autonomy or self-control; (b) competence in
completing tasks and activities; and (c) relatedness or inclusion with others (Deci &
Ryan, 1985, 2000). While psychological needs are important components in SDT, the
theory focuses on individual motivation in terms of three types: (a) Intrinsic motivation
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or doing something because it is enjoyable, challenging, or pleasing; (b) extrinsic
motivation or doing something because it leads to rewards or shows compliance; and (c)
amotivation or a state of not acting to produce change (Chen & Jang, 2010; Deci & Ryan,
1985). The following sections will discuss the three psychological needs of individuals
as well as the three forms of motivation. Three sub-theories of SDT, including basic
psychological needs theory, cognitive evaluation theory, and organismic integration
theory, will assist in explaining the functions of psychological needs and motivation
types in relation to health behavior.

Basic Psychological Needs Theory

Basic psychological needs theory (Deci & Ryan, 2002) asserts that humans have
universal and cross-developmental psychological needs for autonomy, competence, and
relatedness. Autonomy refers to the ability to self-govern, or have self-control over, one’s
actions; Competence refers to one feeling confident in completing tasks; and Relatedness
refers to one feeling as if they are making meaningful connections with others (Deci &
Ryan, 1985). Basic psychological needs theory states that psychological needs, when
satisfied, contribute to “health and well-being” (p. 74). However, when the psychological
needs are unsatisfied, the effects contribute to “pathology and ill-being” (Deci & Ryan,
1985, p. 74).

Autonomy is one of three innate psychological needs required in human
motivation (Deci & Ryan, 2000). While change can occur due to autonomous
motivation, Ryan, Patrick, Deci, and Williams (2008) state that individuals must value
changes in behaviors if they are going to continue outside of a clinical setting. Many
people change health-related behaviors due to controlled motivation, which Deci and
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Ryan (2000) identify as being an external regulation, which means that the behavior
changes are due to external rewards to circumvent a negative consequence, or to remain
complicit with social norms. In addition, Deci and Ryan (1985) state that extrinsic
rewards can impact intrinsic motivation. When extrinsic rewards are contingent on task
performance, intrinsic motivation decreases (Deci & Ryan, 2000). However, intrinsic
motivation increases when leaders and supervisors support autonomy (Deci & Ryan,
1985, 2000).

Competence occurs when leaders and supervisors provide individuals with tools
for change and do not overly-challenge them when they are attempting to master a skill
or change behavior (Ryan et al., 2008). Ryan et al. (2008) found that determination
requires an individual to experience confidence and competence, in addition to
autonomy. When supervisors are supportive of autonomy and employees perceive that
their supervisor is supportive, the satisfaction of psychological needs increases (Deci,
Olafsen, & Ryan, 2017).

Relatedness refers to the need for individuals to connect to others (Deci & Ryan,
1985, 2000). Deci and Ryan (2000) state that relatedness is another important
psychological need of individuals, although its influence on motivation is less powerful
than of autonomy and competence as the role of relatedness in SDT mostly assists in
maintaining intrinsic motivation. However, Deci and Ryan (2000) assert that social
support may not be necessary to maintain intrinsic motivation. Additionally, individuals

do not have to sacrifice autonomy to maintain relatedness (Ryan et al., 2009).
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Cognitive Evaluation Theory

Cognitive evaluation theory, developed in 1985 by Deci and Ryan, aims to
explain variations of intrinsic motivation. Deci and Ryan (2000) state that cognitive
evaluation theory considers social and environmental factors that promote intrinsic
motivation. While cognitive evaluation theory focuses on two of the psychological needs
of autonomy and competence, the theory argues that “social-contextual events (i.e.
feedback, communication, rewards) that conduce towards feeling of competence during
action can enhance intrinsic motivation for that action” (Deci & Ryan, 2000, p. 70).
However, research demonstrates that competence on its own is insufficient in maintaining
intrinsic motivation. An individual must also have a feeling of autonomy (Ryan, 1982;
Deci & Ryan, 2000). Cognitive evaluation theory states that in addition to a feeling of
competence, the individual must experience their behavior as self-determined to show
evidence of intrinsic motivation (Deci & Ryan, 2000).

Cognitive evaluation theory further states that autonomy also promotes
internalization and is critical for integration to occur (Deci & Ryan, 2000). Deci and
Ryan (2000) refer to internalization as “taking in of a value or regulation” (p. 71), while
they define integration as a “further transformation of that regulation into their own so
that it will emanate from their sense of self” (p. 71). However, even when autonomy and
competence supports are apparent, relatedness also has influence in intrinsic motivation
levels (Deci & Ryan, 2000). In addition, individuals are more likely to flourish, or
demonstrate more creativity in settings when feelings of security and relatedness occur

(Hon, 2012).
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Deci and Ryan (1980) state that “intrinsically motivated behaviors are those
behaviors that are motivated by the underlying need for competence and self-
determination” (p. 42). Therefore, behaviors categorized as intrinsically motivated are
those that do not require an external reward. Intrinsic motivation relates to the act of
completing a task or doing something purely for the enjoyment or the challenge of doing
it (Deci & Ryan, 1985; 2000; Deci et al., 2017). In relation to physical activity and
health, Ryan et al. (2008) state that most health-related activities, such as physical
activity, are “not intrinsically motivated” (p. 3). However, intrinsic motivation has
predicted adherence to exercise routines and other health behaviors. Teixeira, Carraca,
Markland, Silva, and Ryan (2012) conducted a review of 66 empirical studies focused on
exercise motivation. Their findings revealed that intrinsic motivation is, in fact,
predictive of long-term adherence to exercise routines. In addition, the review found a
positive relationship between autonomous forms of motivation and exercise as well as
theory consistency where competence satisfaction in combination with intrinsic motives
positively predicts participation in exercise.

As found in most group activities, extrinsic motivation contributes to perceptions
of competence (Deci & Ryan, 2000). Deci and Ryan (1985), however, state that extrinsic
rewards can decrease intrinsic motivation levels. Additionally, tangible rewards that are
contingent on performing a task diminish intrinsic motivation levels. In contrast, when
leaders and supervisors give individuals a choice, allow them to acknowledge their
feelings, and give them an opportunity to self-direct, intrinsic motivation levels increase

(Deci et al., 2017; Deci & Ryan, 1985, 2000).
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Organismic Integration Theory

Organismic integration theory, developed by Deci and Ryan as a sub-theory of
SDT, characterizes humans, in relation to behavioral regulations, in two ways: (a) they
are “developmentally and organismically prone to internalize and integrate ambient
values and practices;” (Ryan et al., 2009, p. 112) and (b) “the regulation of such adopted
practices and values thus varies in its relative regulation to the self” (Ryan et al., 2009, p.
112). Organismic integration theory refers to autonomy as being the antecedent to the
variations in behavior, with autonomy being the foundation for extrinsic motivation
(Ryan et al., 2009). Organismic integration theory views autonomy as being on a
continuum that ranges from non-autonomous to increased levels of autonomy. However,
levels of autonomy determine the category of regulation experienced by the person in
relation to their perceived awareness of their motivation, or locus of causality (Ryan et
al., 2009).

Regulation in the realm of extrinsic motivation is described in four types: (a)
external regulation, or external control, meaning that the person lacks autonomy and
actions are guided by external rewards and consequences; (b) introjected regulation,
meaning that the person engages in behavior to avoid feelings of shame or to improve
self-esteem with only minimal progress in reaching introjection; (c) identified regulation,
meaning that the person values or starts to accept a behavior and levels of autonomy and
competence increase; and (d) integrated regulation, meaning that the person has reached
the highest level of autonomy in relation to external regulation, and regulation is aligned
with a person’s goals and values (Ryan et al., 2009). Research indicates that levels of
autonomy during integrated regulation mirror that of intrinsic motivation. However,
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organismic integration theory labels integrated regulation as a form of autonomous
extrinsic motivation that does not become intrinsic motivation (Gagné & Deci, 2005).

Deci and Ryan (1985, 2000) describe extrinsic motivation as a person engaging in
an activity to obtain an extrinsic reward, tangible or intangible, such as an incentive or
recognition. On a spectrum that ranges from non-self-determined to self-determined
behavior, extrinsic motivation lies between amotivation and intrinsic motivation (Deci &
Ryan, 1985, 2000). Research indicates that amotivation produces negative outcomes, and
intrinsic motivation provides spontaneous rewards. However, extrinsically motivated
goal-directed behavior produces positive outcomes when experienced in combination
with high levels of autonomy (Ryan et al., 2009). Deci et al. (2017) assert that even
though intrinsic motivation promotes feelings of enjoyment purely for the sake of
performing a behavior or task, extrinsic rewards “can have different significances that
lead to enhancements, diminishments, or no effects on intrinsic motivation” (p. 21).

Ryan et al. (2009) found that most physical activities, including exercise, are
extrinsically motivated. However, most physical activities require a combination of both
intrinsic and extrinsic motivation, where some physical activities may be enjoyable while
doing them and some require motivation by outside rewards or consequences. The
extrinsic rewards provided from exercise range from improving one’s health, their body,
or to improve endurance that allows one to perform a specific task or activity (Ryan et al.,
2009).

Research indicates that behavior-contingent incentives increase the likelihood that
a person will perform and maintain healthier behaviors, including improving nutrition,
exercise, or reducing tobacco use (Ryan et al., 2009). However, Kullgren et al. (2016)
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conducted a review of literature and determined that incentives improve short-term
behavior changes but are less effective in promoting long-term health behaviors. In fact,
financial incentives provide a greater impact than other incentives. The study determined
that financial incentives could have a stronger impact on autonomous motivation that
start healthy behaviors and sustain them after the removal of incentives.

The Target Population’s Need for a Workplace Wellness Program

Employees who engage in human service work (i.e. social services, education,
and healthcare) have a higher chance of developing symptoms of burnout (Maslach &
Leiter, 2016). Research indicates that the primary reasons for this increased likelihood
relate to the routine expectation for human service employees to repress and regulate
their emotions as well as the habitual use of empathy when engaging clients, students, or
patients (Maslach, Schaufeli, & Leiter, 2001). Even though there is over 30 years of
literature devoted to the effects, the burnout phenomenon continues to affect workers
despite human service employers suggesting and teaching self-care strategies (Maslach &
Leiter, 2016).

Exercise, adequate sleep, and healthy nutrition are basic self-care strategies
proven to effectively combat the effects of burnout (Zimering, Monroe, & Gulliver,
2003). However, the consistent, high level of burnout in social services (Newell &
MacNiel, 2010; Maslach & Leiter, 2016) indicates that these employees are not
effectively applying self-care strategies. Exercise and health education, as a part of a
WWP, are specifically of interest in this study. Therefore, this section will focus on the
physical and mental state of the social service workforce as well as the effects and
dynamics of burnout and other psychological stressors. The researcher intends to utilize
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this section as justification for why the setting for this study is a nonprofit social service
organization.

The Social Work Policy Institute (2011) states that social workers and other social
service employees in the United States provide services to individuals with an array of
problems, including health, economic, psychological, and sociological issues. Managers,
administrators, and even the National Association of Social Workers expect the social
service workforce to manage their workloads and to keep the bottom line in mind while
maintaining their ability to empathize and be compassionate (Social Work Policy
Institute, 2011). However, social service employees with chronic exposure to work with
vulnerable, suffering populations may over-empathize about their clients’ situations,
which can, over time, lead to burnout (Newell & MacNeil, 2010). Past and present
research has determined that social service employees are especially susceptible to
experiencing symptoms of burnout (Maslach & Leiter, 2016). Research has identified
multiple symptoms of burnout that not only affect one’s physical health, but also their
mental health: (a) depersonalization, (b) emotional exhaustion, (c) insomnia, (d)
irritability, and (f) cynicism (Maslach, Jackson, & Leiter, 1996), (g) depression, and (h)
gastrointestinal issues (Mohren et al., 2003). Kahill (1988) found associations between
burnout and problems in job performance, absenteeism, and increases in turnover rates.
Likewise, Maslach and Leiter (1997) found associations between burnout and
organizational commitment as well as drops in productivity levels. Other research links
burnout to presenteeism, which occurs when one is sick but still attends work (Knani,
2013). Other past research suggests that job-related stressors can also lead to substance
abuse and less physical exercise (Johansson, Johnson, & Hall, 1991).
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Research has established cognitive-behavioral approaches for treating burnout
that work, including training and education, the development of skills, social support, and
improving coping strategies, (Awa, Plaumann, & Walker, 2010). Zimering et al. (2003)
suggest other self-care strategies that treat burnout, which include exercise, adequate
sleep, and nutrition (Zimering et al., 2003). Additionally, Awa et al. (2010) assert that
using a combination of both organizational and personal improvement approaches is
effective and can have long-term effects. Determining the most effective approaches for
the target population is especially important as social work research advocates for more
investments in the social service workforce to promote individual, family, and
community wellbeing (Social Work Policy Institute, 2011). Due to the probability of
burnout, the social service workforce needs more investment in relation to workers’ long-
term health behaviors that improve physical health and mental health statuses.

Summary

This chapter presents literature focused on types of WWPs, the benefits and
challenges of employee participation in a WWP, legislation focused on WWPs, the
relevance of wearable technology in relation to the proposed intervention, theoretical
perspectives that support the proposed study, and the target population’s need for a
WWP. The ACA (2010) currently provides legislation surrounding WWPs and an
employer’s ability to provide incentives to employees for participating. The same
legislation allows tax deductions to employers, given that they operate within specified
guidelines. Due to increases in allowable incentives under the ACA (2010) and the
continued rising costs associated with chronic conditions, many employers are now
designing their own WWPs that reflect the resources, interests, and needs of their
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organization (Mattke et al., 2013). The CDC (2017a) states that most noncommunicable
and chronic conditions, such as heart disease, stroke, cancer, diabetes, obesity, and
arthritis, are preventable. Therefore, disease prevention WWPs are the most popular

types of programs (Mattke et al., 2013).
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CHAPTER Ill - METHODOLOGY

Researchers estimated that in 2012 approximately 117 million adults in the United
States had at least one chronic health condition (Ward, Schiller & Goodman, 2014). The
annual cost of productivity losses due to employee health-related absences alone is
approximately $225 billion (CDC, 2016b). Additionally, the annual cost of medical care
in relation to obesity is approximately $167 billion (CDC, 2017a). The rising costs of
medical care are causing employers to pay more attention to health in the workplace.
Therefore, employer investments in workplace health and benefits are increasing (Mattke
etal., 2013; Troy & Jones, 2016).

WWPs have become a popular choice for employers aimed at improving
employee health (Mattke et al., 2014). Research indicates that employees who participate
in WWPs can significantly reduce their health risks (Loeppke et al., 2013), and
employers are free to design programs based on organizational resources and employee
needs, given that program structures fall within the Federal regulations (ACA, 2010).
Because the health of employees plays a vital role in the development of their human
capital (Bleakley, 2013), employers need health improvement strategies in the workplace.
The benefits of implementing a WWP reduce costs for organizations and increase
productivity and the overall quality of life for employees who participate (Dallat et al.,
2013).

This study evaluated the relationships between the level of physical activity of
participants and their rates of absenteeism and presenteeism, both of which reduce
productivity levels (Driver et al., 2015). Additionally, using an embedded mixed
methods design, a phase of qualitative research determined participant perceptions of
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using the wearable technology device in relation to their physical activity levels and well-
being. The first phase included a quantitative, non-experimental design and used a
correlational analysis. The qualitative phase consisted of an embedded qualitative
journaling technique, which the study assigned to six voluntary study participants. The
study conducted a follow-up focus group to clarify information from the journal entries.
A wearable technology device tracked the level of physical activity, in number of steps
taken, of each participant.

Chapter 111 begins with the restatement of the research questions and objectives.
Next, the chapter explains the research design, the population and sampling methods, the
instrumentation used, the procedures, the data collection plan, and the data analysis
methods used. Finally, the chapter restates the limitations of the study and concludes
with a summary of the methodology closes the chapter.

Research Questions and Objectives

Two research questions guided the study: (a) What is the relationship between
levels of physical activity and employee work productivity? (b) Which features of the
wearable technology device have the most impact on physical activity and well-being?
Additionally, the study addressed four research objectives:

RO1 — Describe WWP participants by identifying their age, gender, role in the

organization, education levels, marital status, number of children, and annual

household income.

RO2 — Determine if there is a relationship between the number of steps taken by

participants and their rate of health-related absenteeism.
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RO3 — Determine if there is a relationship between the number of steps taken by

participants and their rate of presenteeism.

RO4 — Determine which features of the wearable technology device have the most

impact on physical activity and well-being.

Research objective 1 (RO1) aimed to obtain the demographic data of participants.
The data consisted of each employee’s age, gender, role in the organization, education
levels, marital status, number of children, and annual household income. Research
Obijectives 2 and 3 intended to determine if there is a significant relationship between the
number of steps taken by participants and the performance variables of absenteeism and
presenteeism, both of which contribute to productivity losses (Driver et al., 2015). RO4
aimed to determine the perceptions of participants in relation to using a wearable device
during the WWP.,

Research Design

This section outlines the research design used for this study as well as the
procedures for completing the research. The study employed two types of research and
included two distinct phases of data collection and analysis. The study used an
embedded mixed methods design to conduct the study. The embedded design consists of
quantitative and qualitative research methods (Creswell & Plano Clark, 2011). The next
section further explains the appropriateness and details of using the embedded mixed
methods design for this study.

Creswell and Plano Clark (2011) suggest that the combination of quantitative and
qualitative research approaches provides an increased understanding of a research
problem. Researchers use the embedded mixed methods design when the researcher
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needs qualitative data to answer a secondary research question within a study that
primarily used quantitative methods (Creswell & Plano Clark, 2011, p. 91). The study
includes a secondary research question related to the use of a wearable device as a part of
the intervention. The embedded design helps to enhance a traditional research method,
regardless if the primary method is quantitative or qualitative (Creswell & Plano Clark,
2011). In fact, researchers typically use the assumptions established by the primary
approach utilized in an embedded design, and the secondary data set “is subservient
within the methodology” (Creswell & Plano Clark, 2011, p. 92). If the primary design is
correlational, as is the case in this study, the researcher typically uses a postpositivist lens
(Creswell & Plano Clark, 2011). Postpositivist thinking recognizes “that we cannot be
positive about our claims of knowledge when studying the behaviors and actions of
humans” (Creswell, 2003, p. 7). Additionally, Creswell (2003) states that postpositivist
views “reflect a philosophy in which causes probably determine effects or outcomes” (p.
7). Postpositivist worldviews are associated with quantitative research methods
(Creswell & Plano Clark, 2011).

Swanson and Holton (2005) assert that researchers execute quantitative methods
by conducting five types of research: (a) experimental; (b) quasi-experimental; (c) non-
experimental; (d) correlational; or (e) descriptive. They state that “Correlational research
aims to determine relationships among two or more variables without necessarily
inferring causality” (Swanson & Holton, 2005, p. 33). The study conducted a
correlational analysis to determine if, or to what degree, relationships exist between
participant levels of physical activity and their rates of absenteeism and presenteeism,
both of which contribute to losses in productivity (Driver et al., 2015). The study
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intervention included the implementation of a WWP, which consisted of a combination
of walking challenges, health education and promotion, and incentives. The study used a
wearable technology device, the Fitbit, to track physical activity levels via the number of
steps taken by participants.

The quantitative approach for this study consisted of a single-group, pretest-
posttest design with intervention that lasted for 8 weeks. Creswell and Plano Clark
(2011) state that researchers can embed the secondary method and data before, during, or
after the primary method. The study included a second, qualitative research approach.
Qualitative approaches help with understanding phenomena, which develops through the
subjective views of participants (Creswell & Plano Clark, 2011). The researcher’s use of
qualitative data in this study helped to answer a secondary research question: Which
features of the wearable technology device have the most impact on physical activity and
well-being?

Population

The study targeted employees of a nonprofit social service organization
headquartered in Birmingham, Alabama. AIDS Alabama has offices in Birmingham and
in Mobile, Alabama. AIDS Alabama’s mission targets HIV-positive individuals in need
of social service, housing, and medical assistance. At the time of the study, the
organization consisted of 105 employees, with 95 located in Birmingham and 10 located
in Mobile, each of whom work in one of six departments: (a) Programs; (b) Prevention;
(c) Development; (d) Advocacy; (e) Housing; and (f) Executive. Eighty-two percent
(82%) of the organization’s staff members were full-time employees and eighteen percent
were part-time or contracted employees. The demographic make-up of the organization
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included 18 males and 87 females, with racial demographics consisting of African-
American (77.2% or 81 employees); Caucasian (20.9% or 22 employees); and Hispanic
(1.9% or 2 employees) (D. O. Bark, personal communication, June 18, 2018). Appendix
A contains permission for the researcher to conduct research at the organization.

Reason for Choosing the Population

The researcher chose the target population due to the health risks that face social
service employees. While the health of employees should be important to any employer,
employees in the field of human service work (i.e. nursing, healthcare, social services)
generally have a higher risk of developing symptoms of burnout (Maslach & Leiter,
1997). Burnout is a stress-related phenomenon that can negatively affect both the
physical and mental health of employees (Maslach et al., 1996). Kahill (1988) found
associations between burnout and problems in job performance, absenteeism, and
increases in turnover rates. Additionally, Aronsson, Gustafsson, and Dallner (2000)
assert that individuals who work in the public sector, and especially in the fields of
education and social services, have a higher risk of presenteeism. Knani (2013) found
that presenteeism, in relation to burnout, is a contributing factor when employees are sick
but feel the demands to be at work when they are unwell. Presenteeism equates to losses
in productivity and costs to organizations (Goetzel et al., 2004).

Newell and MacNeil (2010) suggest that social service employers should
implement interventions aimed at decreasing burnout rates. Investing in employee health
is now a popular choice among employers as research indicates that health-based
programming yields economic and productivity improvements (Mattke et al., 2013).
Recent literature cites that increases in exercise, sleep patterns, and nutrition decrease
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burnout symptoms and have the potential to increase employee engagement (Maslach &
Leiter, 2016). If social service organizations are going to increase their capacity and
resources, effective strategies aimed at employee health are necessary.

Participation and Reporting

Participation was dependent on the employees volunteering for the study.
Employees who qualified for the study were required to meet three criterion: (a) have
full-time employment status; (b) be able to complete the physical tasks encouraged
during the study period; and (c) have access to a smart phone or other mobile technology
device. Each volunteer signed the participant contract stating that they agreed to four
responsibilities: (a) to participate in walking challenges during the 8-week intervention
period; (b) to use the wearable device as intended; (c) to participate in weekly education
sessions administered to them online; and (d) to complete written questionnaires during
pre-test and posttest stages; and (e) to report their physical activity levels weekly using an
electronic tracking form.

The study aimed to recruit participants who possessed diverse characteristics in
relation to age, gender, and the type of position held in the organization. Creswell and
Plano Clark (2011) and Phillips et al. (2013) recognize the importance of diversity in a
target population when selecting participants. Therefore, the study was open to all
employees of the organization who were full-time employees and who met the criteria of
being capable of participating in the walking challenges and monitoring steps using a

computer or other mobile device.

64



Sampling

Participants volunteered for the study by responding to a participation invitation
email (Appendix B). The study applied a convenient sampling technique for the
quantitative portion of this study, meaning that employees qualified based on their
readiness and availability (Fink, 2003b). Additionally, Fink (2003b) states that those
who volunteer may be inherently more verbal than those who do not volunteer.
However, convenience samples increase bias, so findings may only apply to other
individuals of similar demographics (Fink, 2003b). Swanson and Holton (2005) do argue
that convenience sampling is the least useful strategy for generalizability efforts.
However, this sampling technique was appropriate as research indicates that, in general,
less than 50% of employees opt to participate in WWPs (Mattke et al., 2013; Person et
al., 2010).

The study had the capacity for 40 participants in the study. Sampling reaches a
normal distribution when the sample consists of 30 or more participants (Fink, 2003b).
The study intended to include 10 additional participants in case one of two confounding
variables occurred, which can affect internal validity: (a) mortality, or loss of sample
members; or (b) maturity, or changes in attitudes about the project (Swanson & Holton,
2005). Due to more interest than expected, the study began with 41 intervention
participants. However, only 38 completed the study. Two dropped out of the study, and
one participant no longer felt comfortable participating in the walking challenges where
others could view their number steps via the Fitbit app after the third week.

The study purposefully selected 6 individuals from the intervention pool of
participants to additionally participate in the qualitative portion of the study, which
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consisted of writing and emailing weekly journal entries and participating in a post-
intervention focus group. The study selected participants for these tasks based on the
need for diversity and participant demonstration of willingness. The study inquired about
participant willingness in the participation invitation email, and participants indicated
their willingness to participate in their response email. Because the target organization
has two locations in Alabama, one in Birmingham and one in Mobile, the study required
all qualitative participants to be present at the Birmingham location to participate in the
post-intervention focus group.

Intervention

While this study does have potential implications for the American workforce, the
intervention included a combination of walking challenges, health education and
promotion, and incentives designed to demonstrate tangible and meaningful results for
the target population and the targeted organization. A review of the literature focused on
WWPs helps identify components and best practices for the intervention. The following
sections outline the components of the intervention and the procedures for each of the
three components.

The ODPHP (2008) categorizes physical activity into four levels: (a) inactive; (b)
low activity; (c) medium activity; and (d) high activity. Inactivity includes adults not
engaging in physical activity outside of normal activities or what is necessary to get
through each day, which is unhealthy (ODPHP, 2008). ODPHP (2008) recommends that
adults at least engage in 150 minutes of physical activity per week, or medium activity
standards. Medium activity standards include a range of 150 to 300 minutes of physical
activity outside of normal activities per week. Adults who engage in less than 150
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minutes of physical activity per week fit into the low activity category, and those who
engage in more than 300 minutes per week meet high activity standards (ODPHP, 2008).

The exercise portion of the study intervention included walking challenges each
day of the week, with optional walking on the weekends. The researcher encouraged
participants to walk during breaks, to walk before or after work, and to walk on
weekends. The walking challenges designed for this intervention (Appendix C) remained
under the ODPHP’s 150 minutes of suggested physical activity for the first three weeks,
which kept them in the low activity category in case participants needed time to adjust.
Weeks 4 through 8 placed participants in the medium activity category during the week,
with additional options to engage in activity over the weekends.

Each participant received a wearable technology device, the Fitbit, which was
specifically for the project’s use until completion of the 8-week intervention. Participants
reported their tracking number and daily steps by writing or typing the number of steps
into the weekly tracking form (Appendix D), which participants emailed to the researcher
each Monday starting on Week 2 and ending on Week 9. Additionally, the researcher
verified daily steps by monitoring participant steps using the Fitbit application.
Participants accepted invitations to participate in walking challenges via the Fitbit app
(Workweek Hustle from Monday through Friday and Weekend Warrior on weekends).
Walking challenge groups can hold no more than 10 group members per challenge, so the
study grouped participants into five group walking challenges each week. Upon
successful completion of the study, from pretest to posttest stages and by fulfilling the
terms of the participant contract, participants kept their Fitbit device. The researcher
purchased five additional Fitbit devices as replacements in case a participant lost,
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damaged, or broken their device. The researcher issued three of the five additional
devices due to participants losing their device.

Mattke et al. (2013) suggests that most disease prevention WWPs include health
education information, which can include the provision of information on nutrition,
healthy lifestyle, smoking cessation, the effects of substance abuse, and the benefits of
exercise. Studies and best practice information indicate that project managers typically
provide health information through coaching, class sessions, and the hanging of posters
and flyers (Mattke et al., 2012; Mattke et al., 2013). However, researchers and employers
are using technology more frequently to deliver information. Thompson and Rew (2015)
distributed weekly health information via email and used posters and flyers to promote
health in a study of a WWP and its impact on germ transmission, absenteeism, and
infection-related illnesses.

The health education and promotion component consisted of brief health
education videos and the hanging of posters and flyers (Appendices E & F). The
researcher emailed the videos to participants on Monday and, if there was more than one
video in a week, Tuesday of each week. Additionally, the researcher posted health
promotion posters and flyers around the office to demonstrate that leadership supported
the initiative to mitigate lack of support by leadership as a barrier (Bangum et al., 1996;
Mattke et al., 2013).

Even though the ACA (2010) outlines restrictions around the incentives that an
employer can provide in qualified WWPs, research has demonstrated that incentives are
effective in enhancing program effectiveness (Dallat et al., 2013; DeVries, 2010). In fact,
Person et al. (2010) found that insufficient incentives contribute to declines in WWP
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participation rates. Researchers have found that financial incentives strengthen
motivation (Dallat et al., 2013; Finkelstein et al., 2007; Fronstin & Roebuck, 2015).
Kullgren et al. (2016) determined that financial incentives could have a greater impact on
participation and in increasing autonomous motivation, at least for short-term behavior
change. Therefore, the study provided incentives to participants in the program, one of
which was contingent on goal completion.

Participant received a Fitbit device, which they were able to keep after successful
completion of the intervention and the completion of pretest and posttest surveys. Core
Health Technologies identifies wearable devices as a tangible incentive that employers
can provide to employees to increase motivation for physical activity (Danielson, 2017).
Additionally, those who successfully completed the goal of walking 150 miles during the
8-week period will be eligible to win one of four $50 gift cards, or cash, which the study
raffled off after the eighth week. A study conducted at Stanford University revealed that
the average American takes 4,774 steps each day (Althoff et al., 2017), which is
approximately 2 miles depending on the height and stride of an individual (Hoeger,
Bond, Randsdell, Shimon, & Merugu, n.d.). Based on these estimates, each participant
will walk at least 2 miles per day within normal day-to-day activities, which made the
overall goal of walking 150 miles over an 8-week period easily attainable. Additionally,
the study provided each of the 6 qualitative participants with a $25 gift cards after
completing their journaling activities over the 8-week period and after participating in the

focus group following the intervention.
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Instrumentation

This study used the Health and Work Performance Questionnaire Clinical Trials
28-day version (HPQ; WHO, 2002) as the quantitative survey instrument. The HPQ
(Appendix L) measures losses in absenteeism and presenteeism, allowing researchers and
employers to determine productivity loss. The HPQ’s purpose is to ask questions about
participants’ recall of presenteeism, absenteeism, and performance during their previous
28 days. The HPQ includes a demographic section that allowed the study to accomplish
RO1. The survey instrument collects ordinal, nominal, and ratio level data. The study
assigned a journaling technique to participants selected for the qualitative portion of the
study. This section outlines the instrumentation used in the study.
The Health and Work Performance Questionnaire

This study used Section B of the HPQ (Appendix L) to retrieve demographic
information. Data collection in relation to age consisted of ratio-level data. Section B
also consisted of nominal-level data collection in five areas: (a) gender; (b) marital status;
(c) children in the household; (d) education level; and (e) annual income. The study made
two changes to the demographic questionnaire: (a) the questionnaire did not ask for
height and weight information to avoid the collection of biometric data; and (b) the
questionnaire did ask for the participants overall household income as opposed to the
income received from employment. The first change was preferable as the study focused
on the relationships between participant levels of physical activity and levels of
productivity. Therefore, the collection of biometric data was unnecessary. The second

change aligns with research in terms of the correlation between health risk factors and
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household income. Research indicates that income levels influences health risks (Harris
etal., 2011).

The HPQ collects information relating to both absenteeism and presenteeism.
The instrument provides documentation to gather baseline and follow-up data and refers
to the participant’s recollection of performance over the past 28 days. The HPQ asks for
information in the form of ratio, ordinal, and nominal data, and results scored based on
participant responses. Absenteeism scores consisted of data collection using ratio-level
data, based on the number of days worked over the past 28 days. Presenteeism scores
consisted of data collected from ordinal scales used in specific equations. The researcher
scored results after data collection to compare pretest and posttest responses to determine
levels of absenteeism and presenteeism. The instrument allowed for the calculation of
absolute and relative measures of absenteeism and presenteeism. In this study, absolute
scores of absenteeism and presenteeism were of interest. The instrument also allows
researchers to only include health-related absences in the study as specific questions ask
for absences in relation to a health problem. Kessler (2003) states that when calculating
absenteeism scores, “a decision is needed as to whether only days defined as sickness-
absence days should be counted as being missed or if all days missed from work should
be counted” (p. 2). Health-related absenteeism was of the most interest in the current
study. Therefore, the study only used absolute absenteeism scores using health-related
absences to determine the relationship between physical activity and absenteeism.

The study calculated both absolute and relative scores of presenteeism, by hand,
and used scores to determine if rates of presenteeism changed over the intervention
period. For absolute presenteeism, the HPQ asked participants to rate their overall
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performance on a scale ranging from scores of 0, indicating worst performance, to 10,
indicating top performance (WHO, 2002). For relative presenteeism, Relative
presenteeism score calculations consisted of participants rating their performance during
the prior 28 days on a scale from 0 to 10, with 0 indicating the worst performance and 10
indicating the top performance, and then dividing the value by the value of how
participant rated other workers who perform the same job on the same scale (WHO,
2002). The study only used absolute presenteeism scores using health-related to
determine the relationship between physical activity and presenteeism.

Kessler (2003) outlines how to calculate absolute and relative scores of
absenteeism and presenteeism on the last page of HPQ instrument for pretest and posttest
measures. The HPQ uses the same formulas for pretest (baseline) and posttest (follow-
up) measures for absolute absenteeism, absolute presenteeism, and relative presenteeism:

1. Absolute Absenteeism = 4 times the number of work hours expected by the
participant’s employer in a typical 7-day week minus the actual hours the
employee worked over the past 28 days, calculated using ratio data (4*A5 — A7).

2. Absolute Presenteeism = 10 times how the participant rates their own
performance during the last 28 days. Ratings are on a scale of interval values,
ranging from 1 through 10. Scores ranged between 0 and 100 (10*A12).

3. Relative Presenteeism = The value of how the participant rates their performance
during the last 28 days divided by the value of how the participant rated co-

workers who perform the same job. Scores ranged between 0 and 10 (A12/A10).
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The HPQ provided the calculations used (WHO, 2002). Table 1 demonstrates the type of
data that the HPQ collected in relation to the participants’ demographics, absenteeism,
and presenteeism.

Table 1

The Health and Work Performance Questionnaire

Research Information Data Data
Objective Type Collected Type
RO1 Demographics Age Ratio

Gender Nominal

Marital Status Nominal

Children in Household Nominal

Education Level Nominal

Annual Income Nominal
RO2 Absenteeism Work Hours (Expected) Ratio
Work Hours (Actual) Ratio

RO3 Presenteeism Work Performance (Self) Ordinal

Work Performance (Co-Workers) Ordinal

Participant Journals

Diaries, or journals, give participants more autonomy to share their knowledge
(Meth, 2003). Participant journals can be unsolicited, which allow participants to write
whatever they want to write, or solicited, which are written reflections on topics of
interest to a researcher (Elliott, 1977; Jacelon & Imperio, 2005). Journals can provide the
researcher with information related to their perceptions of the importance of an event and
their attitudes about those events, which the researcher can then “explore using various
methods of participant checking” (Jacelon & Imperio, 2005, p. 992). In this case, the
study used a solicited journal technique in completing the qualitative portion of this

study. Participants received a journaling assignment, which consisted of one question per
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week, to respond to in relation to their experiences using a wearable technology device
during the intervention.

Participants received instructions for keeping a weekly journal in which they will
provide reflections on their use of a wearable technology device during the intervention.
The study covered three topics in the questions: (a) their satisfaction in using the device,
and specifically on which features were the most helpful to them; (b) the common
barriers to participation in traditional WWPs (Chesky, 2015; Person et al., 2010); and the
well-being of participants in relation to using the wearable device as found in the
literature on SDT (Deci & Ryan, 1985). Giddens et al. (2017) suggest that future
research focus on exploring which features have the highest impact on physical activity
and well-being. The study allowed participants in the qualitative portion to write
narratives on their satisfaction needs and their psychological needs of competence,
autonomy, and relatedness as found in SDT (Deci & Ryan, 1985). The study explored
the schedule needs of participants by asking participants to write their thoughts on how
the wearable device relates to the common barriers to participation in traditional WWPs:
(a) time; (b) convenience; and (c) location. Appendix L contains the guidelines and list
of questions for participants completing weekly journals.

The study asked participants to journal about their experiences and perceptions of
using the wearable device during the intervention at least once per week. Participants
reflected on their experiences during the week and attempted to make each weekly entry
meaningful and unique from their other entries. The six participants used electronic mail
to forward their weekly journal entries to the researcher as soon as they completed the
entry. The researcher transcribed journal entries each week and compiled the information
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into a single document for analysis. Participants discussed the information during the
follow-up focus group following the 8-week intervention.
Validity and Reliability

Phillips et al. (2013) state that “to be an effective data collection instrument, the
survey should provide consistent results over time (reliability) and measure what it is
intended to measure (validity)” (p. 123). The survey instrument chosen for this study, the
HPQ (WHO, 2002), passed piloting, testing, and retesting to ensure both reliability and
validity. In developing the HPQ, Kessler et al. (2003) reviewed other measurable scales,
used pilot interviews, and evaluated and refined questions during their process of
validating the instrument. The process of ensuring reliability and validity is important
and takes time as there are different types of reliability and validity to consider.
Reliability of the HPQ

Reliability refers to the extent to which an instrument consistently produces
approximate or the same results in over time (Phillips et al., 2013). Fink (2003a) states
that the assessment of reliability can occur in four ways: (a) test/retest reliability; (b)
alternate form reliability; (c) internal consistency reliability; and (d) interobserver
reliability. Researchers test/retest an instrument by administering a survey to the same
group at two different times to determine if the stability of their responses and scores
(Fink, 2003a). Kessler et al. (2003) tested and retested the instrument to remove any
ambiguous language from HPQ items. Alternate form reliability refers to the
development of two similar instruments and administering them to groups at the same
time to determine the relationship between the two scores (Phillips et al., 2013). The
researchers administered pilot surveys to four groups to determine the questioning around
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the effects of different chronic conditions before narrowing the items down to the final
HPQ (Kesser et al., 2003). Internal consistency reliability refers to the consistency that
items measure the same topic (Fink, 2003a). Kesser et al. (2003) reviewed previously
validated measures of work performance to ensure the internal consistency reliability of
HPQ items.

Inter-observer reliability refers to how well multiple evaluators, of subjective
content, agree on the evaluation of a variable (Fink, 2003a). The developer of the
instrument then looks for a correlation between the responses of the three evaluators.
Kessler et al. (2003) used two methods to test for inter-observer reliability: (a) a
comparison of payroll records against the responses of two of the groups; and (b) using a
logistical regression to compare the responses of the other two groups. The findings
revealed that respondents consistently overestimate hours worked and consistently
underestimate hours missed. However, the information is still useful but may only vary
by occupation (Kessler et al., 2003).

Validity of the HPQ

Phillips et al. (2013) states that validity of an instrument refers to the its ability to
measure the information intended based on the researcher’s research objectives. A
developer should test an instrument for four types of validity: (a) face validity; (b)
content; (c) criterion; and (d) construct (Fink, 2003a). Face validity refers to a review of
items by individuals or groups not trained on the instrument to assess their perspective on
the content (Fink, 2003a). Kessler et al. (2003) piloted the instrument and then
conducted additional pilot interviews that included cognitive debriefing techniques to
determine any ambiguous language from the items. Content validity refers to the
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appropriateness of the items in the survey instrument to measure the information intended
for the target population (Fink, 2003a). The developers of the HPQ conducted thorough
literature reviews and determined the most appropriate measures of work performance
and, then, tested and retested the instrument with four different groups from different
occupations to assess content validity (Kessler et al., 2003).

Criterion validity refers to the extent that an instrument performs in comparison to
another instrument (Fink, 2003a). Fink (2003a) divides criterion validity into two
components: (a) concurrent validity, or comparing an instrument to another method that
is the authority on the same measures; and (b) predictive validity, or the instruments
ability to predict “future events, behaviors, attitudes, or outcomes” (p. 37). Kessler et al.
(2003) reviewed other reviews and literature identifying widely used work performance
measures to compare their instrument. The developers incorporated global scales (from 1
to 10) into the instrument, which acted as predictors of work performance. The
developers tested and retested the scales (Kessler et al., 2003). Construct validity refers
to a survey instruments meaningfulness in measuring the information intended over time
(Fink, 2003a). The developers conducted calibration surveys with four occupations and
compared results with archived data in relation to absenteeism and presenteeism to ensure
construct validity (Kessler et al., 2003).

Procedures

The study held an initial meeting with employees interested in participating in the
study at the target organization’s main office in Birmingham, Alabama. The intention of
the first meeting was to explain the dynamics of the research study and to gauge interest
in participation in both the quantitative and qualitative portions of the study. The

77



researcher met with employees in the Mobile office the following Monday morning.
Once the researcher selected participants for the study, the researcher organized meetings
with individuals interested based on their availability.

Due to the availability of participants, there were three separate training groups in
the Birmingham office focused on the quantitative portion of the study. A fourth and
final meeting in the Birmingham office was a meeting for all participants who
volunteered for the qualitative portion of the study. During each training group, the
researcher orally discussed the dynamics of the study including the walking challenges,
the weekly health education videos, the contract, informed consent forms, and how to use
the wearable device. The researcher charged all devices prior to the meetings so that
participants could sync the device to their preferred mobile device, all of which were
smart phones. The researcher attached a tracking number to each device in the study, and
participants drew their device to determine their tracking number. Participants received
instructions on the walking challenges they would receive for the study intervention (i.e.
Workweek Hustle and Weekend Warrior), and the researcher informed participants of
their responsibility in accepting walking challenges for the 8-week period.

All quantitative participants signed an informed consent form (Appendix H) to
ensure that they understand the study dynamics and that they consent to the terms of the
intervention and their responsibilities. Additionally, each participant signed a contract
(Appendix I) ensuring that they agreed to use the wearable device as intended and to
complete both pretest and posttest survey questionnaires. All qualitative participants
signed a separate informed consent form for their participation in the qualitative portion
(Appendix H) during a follow-up meeting. The researcher then informed the participants

78



about the inclusion of a wearable device, their responsibilities in relation to its use, and
how they will monitor their physical activity.
Data Collection

Once IRB and dissertation committee approval occurred, the study procedures
and data collection schedule began. Because the study involved human subjects, IRB
approval was necessary. According to Mauch and Park (2003), “the IRB has two
purposes: (a) to ensure that a system of continual review and safeguards will be
maintained; and (b) to ensure that responsibilities will be discharged for protecting the
rights and welfare of human subjects of research conducted at or by the institution,
regardless of the source of funding” (p. 223). According to Roberts (2010), researchers
can request either an expedited review or a full review when requesting IRB approval.
When the researcher requests and expedited review, the researcher asserts that there are
minimal risks to the participants in terms of their psychological, social, and physical
well-being (Roberts, 2010). The study posed minimal risks to the participants.

This embedded mixed methods study included the collection of data via multiple
sources: (a) the distribution of paper surveys to participants; (b) weekly reports from
participants on the number of steps taken via the wearable device provided; (c) weekly
emails from the six participants included in the qualitative portion of the study; and (d)
new information gathered during the focus group following the intervention. This section
outlines the data collection plans for the quantitative and qualitative portions of the study.
Quantitative Data Collection

Using a non-experimental approach (Shadish, Cook, & Campbell, 2002), survey
data collection occurred three days prior to the intervention started and three days after

79



the intervention ended as the intervention started on a Monday and ended on a Friday.
The study included the use of one survey instrument, the HPQ (WHO, 2002), which
collected information for RO1, RO2, and RO3. Each participant filled out a tracking
form each week (Appendix E) and emailed it to the researcher. Weekly reminders
occurred via email, and for some, multiple emails sent to obtain the information. The
researcher recorded physical activity information using the tracking forms and compared
to numbers provided via the Fitbit mobile app. The participant tracking forms intended to
allow participants the opportunity to report their progress and to reinforce accountability
during the project. According to Oussedik et al. (2017), autonomous accountability,
defined as an “autonomous internal desire to please” (p. 1,287), contributes to health
behavioral change and benefits the new behavior. However, controlled accountability, or
reporting something against one’s will, is less effective and less motivational.
Additionally, the researcher used the wearable technology application to retrieve weekly
step counts not reported after sending weekly reminders. The study embedded the
qualitative journaling activities during the intervention period. RO1 focused on the
demographics of participants, RO2 focused on absenteeism rates of participants, and RO3
focused on presenteeism rates of participants.
Qualitative Data Collection

The qualitative data collection portion of this study consisted of the researcher
collecting weekly journal entries from each of the six participants selected for the
qualitative portion and through clarification and the collection of any new information
during a focus group following the 8-week intervention. The study provided weekly
reminders to the six participants and asked that they submit their weekly entry to the
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researcher via electronic mail. The study instructed participants to email their journal
entries by each Friday of the intervention period, so data collection via journal entries
will occur during weeks one through eight. Appendix M includes the journal guidelines.
Protocols for Data Collection

Data collection consisted of quantitative and qualitative data using different
reporting methods. Quantitative data collection began with the researcher assigning a
tracking number to each of the wearable devices, which the participants drew during the
second meeting. All quantitative participants used their tracking number when
completing the HPQ during pretest and posttest phases as well as when completing
weekly tracking forms indicating their daily number of steps and whether they viewed the
brief health educational video(s) each week. The study administered the HPQ using
paper forms and asked that participants complete the questionnaire, which occurred prior
to the interventions starting. The researcher instructed participants in the Mobile office to
scan and email their fully completed questionnaires directly to the researcher’s University
of Southern Mississippi (USM) email address at mitchell.tarver@usm.edu. All
Birmingham participants completed their questionnaires prior to the intervention starting.
Because the schedules of participants varied, participants completed questionnaires on a
Wednesday, Thursday, and Friday prior to the intervention starting. The researcher met
with participants in the Mobile office at 8:00 a.m. the morning that the intervention began
to ensure that they had all information and that they could begin their walking challenges
immediately following. All participants in the Birmingham office completed their

questionnaires three days after the intervention ends. Participants in the Mobile office
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completed their HPQ the same day and scanned them to the researcher’s USM email
address.

Quantitative data collection of the weekly tracking forms (Appendix E) included
each participant scanning and emailing their tracking form using the researcher’s USM
email address at mitchell.tarver@usm.edu. Because volunteers for the study did not all
have access to email because of their job role, the researcher instructed participants that
they had the option to scan their tracking form directly to the researcher’s USM email
address or place a hard copy in an agency mailbox set up for the research. The researcher
sent weekly email reminders to each participant via email. If email was not applicable,
the researcher called participants to remind to send their weekly tracking form.

Qualitative data collection consisted of six participants emailing weekly journal
entries to the researcher’s USM email address. Each participant signed a second
informed consent form to acknowledge and agree to participation in the qualitative
portion of the study. The study required qualitative participants to have access to email
so that they could record their journal entries and email them to the researcher each
Friday of the intervention period.

The study implemented 6 focus group protocols for the collection of additional
data:

1. The researcher generated a list of questions to ask participants based on
information found in the journal entries. The researcher reviewed the journal
entries several times, looking for any unclear information that needed to

clarification.
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2. During the focus group, the participants discussed questions the researcher posed,
which was based on any unclear information found in the journal entries.

3. The researcher encouraged open discussion about the questions to collect data.

4. The researcher focused on the specific questions. However, if new information
stemmed from the discussion, the researcher documented the information as
potential qualitative data relevant to the qualitative portion of the study.

5. The focus group was video recorded.

6. The researcher took notes and reviewed the video to document the discussion.
The study ensured participants that responses and opinions would remain

confidential and kept data from all data collection sources in password protected
documents on the researcher’s computer. The only information that was not confidential
was level of physical activity as participants could view other participants’ daily steps
using the Fitbit mobile app. The use of names in the mobile app was important, as
researchers have found that wearable devices provide features that allow for self-tracking
of step counts and goal setting while promoting group competition and the ability to
connect with other users (Giddens et al., 2017; Karapanos et al., 2016).

Finally, the researcher stored all documentation obtained in a password protected
file on the researcher’s computer. TO ensure proper storage, the researcher scanned all
documents to electronic form for storage. The researcher shredded all hard copies. In
addition, the researcher recorded quantitative responses in a Microsoft Excel document.
The researcher recorded all qualitative responses in a Microsoft Word document.
However, the researcher transferred qualitative responses in a Microsoft Excel
spreadsheet for the qualitative analysis. The use of an Excel spreadsheet allowed for a
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thorough analysis of the data collected as well as the creation of the thematic map. The
researcher will keep information store on the computer for five years.
Protocols for Non-Responses

The researcher informed all participants of their responsibilities during the
intervention period and, if applicable, their responsibilities for the qualitative portion of
the study. However, if participants did not email weekly tracking forms or journal entries
to the researcher, or determine an alternate way of providing the information, the
researcher reached out to the participants. If a participant did not email their weekly
tracking form or journal entry three times, the researcher would meet with the participant
to determine if the participant is still a good fit for the study. If the researcher and
participant decide that the participant was no longer a good fit for the study, meaning that
an alternate method of data collection could not be agreed upon, the participant would
have to return the Fitbit device and the researcher would extract the participant’s data
from the study. Table 2 outlines the quantitative and qualitative data collection plan.
Table 2

Data Collection Plan

Quantitative Qualitative
Week Number Data Method Data Method

IRB Approval

Week priorto  Pre-Test data HPQ (WHO,
intervention collection by 2002)

Friday
Week 1 Tracking Form, Collection of  Journal Entries
(Intervention Monitor Data from via Email
starts Activity participants
Monday) on Friday
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Table 2 (continued)

Quantitative Qualitative

Week Number Data Method Data Method

Week 2 Collection of Tracking Form, Collection of  Journal Entries
steps taken by~ Monitor Data from via Email
participants Activity participants
during week 1 on Friday
on Monday

Week 3 Collection of Tracking Form, Collection of  Journal Entries
steps taken by~ Monitor Data from via Email
participants Activity participants
during week 2 on Friday
on Monday

Week 4 Collection of Tracking Form, Collection of  Journal Entries
steps taken by ~ Monitor Data from via Email
participants Activity participants
during week 3 on Friday
on Monday

Week 5 Collection of Tracking Form, Collection of  Journal Entries
steps taken by  Monitor Data from via Email
participants Activity participants
during week 4 on Friday
on Monday

Week 6 Collection of Tracking Form, Collection of  Journal Entries
steps taken by ~ Monitor Data from via Email
participants Activity participants
during week 5 on Friday
on Monday

Week 7 Collection of Tracking Form, Collection of  Journal Entries
steps taken by ~ Monitor Data from via Email
participants Activity participants
during week 6 on Friday

on Monday
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Table 2 (continued)

Quantitative Qualitative

Week Number Data Method Data Method
Week 8 Tracking Form,
(Intervention  Collection of Monitor Collection of  Journal Entries
Ends) steps taken by Activity Data from via Email

participants participants

during week 7 on Friday

on Monday
Week 9 Collection of HPQ (WHO, Collection of  Focus Group

steps on 2002) Data on

Monday Friday

Post-Test data

collection by

Monday

Data Analysis

There were two phases of data analysis. The researcher conducted data analyses

for the quantitative and qualitative phases separately as there were two separate research

questions to answer. RO2 and RO3 intended to assist the researcher in answering RQ1,

and RO4 aimed to answer RQ2. This section demonstrates the data analyses that the

researcher used for the quantitative and qualitative phases of the study.

Quantitative Analysis

The study used descriptive statistics to demonstrate the demographic data

captured from the survey instrument (RO1). Swanson and Holton (2009) state that most

studies at least intend to describe the characteristics of the group(s) who participate. The

study used descriptive statistics to complete RO1, which required that the researcher

obtain demographic data including age, gender, role in the organization, education levels,

marital status, number of children, and annual household income.
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The study obtained RO2 and RO3 data from the survey instrument, the HPQ
(WHO, 2002), and through self-reported tracking forms, which participants completed
weekly. However, the study conducted two separate analyses to determine if there is a
relationship between the number of steps taken by participants and absenteeism (RO2),
and the number of steps taken by participants and presenteeism (RO3). The study
conducted a simple linear regression analysis to obtain results for RO2 and a second
simple linear regression analysis to obtain results for RO3. A linear model helps to
demonstrate that a predictor variable (steps taken) predicts an outcome variable
(absenteeism or presenteeism) (Field, 2013). In addition, linear models demonstrate the
“parameter associated with the predictor variable that quantifies the relationship it has
with the outcome variable” (Field, 2003, p. 294).

According to Laerd Statistics (2013), it is appropriate to conduct a linear
regression analysis when the data used passes six assumptions:

1. The researcher is using data measured at the continuous level (i.e. interval or ratio
data).

2. The two variables used have a linear relationship.

3. There are no significant outliers in the data used by the researcher.

4. The researcher should have “independence of observations.”

5. The data used should show “homoscedasticity.”

6. The residuals (errors) should be normally distributed, approximately (Laerd

Statistics, 2013).

The study tested the assumptions prior to analysis. The study explored the
absenteeism and physical activity data using SPSS to determine if any outliers existed as
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assumptions of the simple linear regression analysis indicate that there should be no
significant outliers (Laerd Statistics, 2013). Because there was a significant outlier, the
study provided a narrative to provide a description of the outlier and any understanding
circumstances for the outlier occurring. Additionally, the researcher used a histogram to
spot any outliers and investigated (Field, 2013).

The study used the Cook’s distance test to determine the effect of any participant
cases involved. Field (2013) states that “Cook’s distance test is a measure of the overall
influence of a case on the model” (p. 306). The study then conducted the analysis twice.
One of the analyses included the outlier, and the second analyses did not include the
outlier to help explain the influence and any discrepancies in the results. The researcher
used the Statistical Packages for the Social Sciences (SPSS; Version 25) software to
conduct all statistical tests and analyses. Table 3 outlines the statistical analyses used to
accomplish the research objectives.

Qualitative Analysis

The researcher used a narrative analysis technique to analyze data collected from
the qualitative portion of the study, which helped to complete RO4. Reissman (2005)
states that narrative analysis “refers to a family of approaches to diverse kinds of text,
which have in common a storied form” (p. 1). Specifically, a thematic analysis will help
in finding common themes in their reports (Reissman, 2005). Thematic analysis is a form
of narrative analysis and often used to analyze data in qualitative studies (Thomas &
Hardin, 2007). Braun and Clarke (2006) state that thematic analysis consists of five

phases of analysis: (a) data familiarization where the researcher immerses in the data; (b)
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code generation; (c) theme search; (d) theme revision; and (e) theme definition. The
researcher will perform the thematic analysis by hand.

The thematic analysis consisted of five phases in the analysis process, as
suggested by Braun and Clarke (2006). First, the process called for a completed
transcript. Then, the study completed phase 1, data familiarization, by reading the
transcript multiple times, making detailed notes. Braun and Clarke (2006) articulate
phase 2 as coding interesting features of the data, which will be different from the themes
that emerge. The study coded specific parts of the data set, including information relating
to the satisfaction of participants in relation to the features of the wearable device that are
most useful, and the basic psychological needs of competence, autonomy, and relatedness
as found in SDT (Deci & Ryan, 1985). The next step was to complete phase 3 by
reviewing the list of codes, searching for potential themes in the codes (Braun & Clarke,
2006). Braun and Clarke (2006) suggest that this process includes reviewing the codes
and considering “how codes combine to form an overarching theme” (p. 19). The study
used Microsoft Excel spreadsheets to organize the information so that the researcher saw
all categories and was able to group them into theme clusters (Braun & Clarke, 2006).
Then, the study began analyzing the relationships between the codes to determine which
themes were overarching and which ones were subthemes. Braun and Clarke (2006) state
that the researcher may discard some themes or label some as miscellaneous if they do
not fit into the main or subthemes.

Phase 4 included reviewing themes, which consists of two levels: (a) refining
themes found in phase 3; and (b) rereading the entire data set to determine if the themes
are accurate while considering the validity of the themes. Braun and Clarke (2006) state
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that in level 1 the researcher will notice that some themes found prior are not themes
while the researcher may need to explore other themes to determine if they are a main
theme or if the researcher should break them down into subthemes. The protocol then
called for the creation of a thematic map to demonstrate the themes and subthemes found
up until this point. The study then completed level 2 by rereading the entire data set to
determine if the themes work and coding any additional information data that the
researcher may have missed prior. Because the thematic map appeared accurate, the
researcher then moved to phase 5, defining the themes (Braun & Clarke, 2006).

Braun and Clarke (2006) states that phase 5 begins when the researcher has
established an accurate thematic map. The study defined and further refined the themes
and emphasized what each theme was about and the information that each theme
represented (Braun & Clarke, 2006). Braun and Clarke (2006) states that “it is important
not to try and get a theme to do too much, or to be too diverse and complex” (p. 22). A
narrative of the extracted themes and organized accounts will explain the findings (Braun
& Clarke, 2006). Table 3 demonstrates the analyses used to determine the results for
each of the 4 research objectives.

Table 3

Statistical Analyses

Research Objective Statistical Analysis

1. Describe WWP participants by Descriptive Statistics
identifying their age, gender,
role in the organization,
education levels, marital status,
number of children, and annual
household income.
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Table 3 (continued)

Research Objective Statistical Analysis
2. Determine the relationship Simple Linear Regression
between the number of steps Predictor Variable = Number of Steps Taken
taken by participants and their Outcome Variable = Absenteeism Rate

rate of absenteeism.

3. Determine the relationship Simple Linear Regression
between the number of steps Predictor Variable = Number of Steps Taken
taken by participants and their Outcome Variable = Presenteeism Rate

rate of presenteeism.

4. Determine which features have Thematic Analysis
the most impact on physical
activity and well-being.

Summary

This embedded mixed methods study is quantitative and qualitative in nature and
seeks to demonstrate two outcomes: (a) the relationship between employee physical
activity levels and productivity; and (b) the perceptions of participants in relation to their
experiences in using the wearable device during the intervention. The study will explore
the recollection and perception of participants in relation to their rates of absenteeism and
presenteeism rates while implementing an intervention aimed at improving their physical
health. Understanding the effectiveness of a WWP in a work setting like the one chosen
for the study can assist in increasing productivity rates, the health of employees, and the
overall quality of life. This pilot study intends to provide leaders and researchers a look
at the types of investments they are willing to contribute in relation to their employees’
health and overall job satisfaction. This chapter includes the overarching research
question, the hypotheses for the study, the research objectives, research design, the target

population, information about the survey instrument, the intervention and procedures,
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data collection procedures and scheduling, and the final data analysis procedures that the

researcher will use. The next chapter focuses on the results of the study.
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CHAPTER IV — RESULTS

Research shows WWPs produce positive results in relation to employee health
and productivity levels (Mattke et al., 2014). Additionally, the use of wearable
technology continues to increase as it mitigates barriers to participation in traditional
WWPs (Chesky, 2015; DeVries, 2010). This study focused on accomplishing two
purposes: (a) to explain the relationship between the physical activity and productivity
levels of participants; and (b) to explore the perceptions of select participants in relation
to the wearable technology device provided for the study. An embedded mixed methods
design was employed to conduct the study and to determine results. The quantitative
portion consisted of a single-group, pretest-posttest design with intervention that lasted
for eight weeks. The qualitative portion consisted of an embedded journaling technique
assigned to six select participants, which also included a focus group following the
intervention.

This section presents the analysis and results for the research objectives of the
study. The first, second, and third research objectives focused on the quantitative portion
of the study, and the fourth research objective pertained to the qualitative portion. Both
the quantitative and qualitative results will include a combination of narratives and tables.

Research Objective One Results

The study began with 41 intervention participants. However, only 38 completed
the study. Two participants dropped out due to an inability to fulfill the obligations of the
contract, and the other participant no longer felt comfortable participating in the walking
challenges after the third week because others could view the number of their steps via
the electronic Fitbit application. Table 4 and Table 5 provide demographic information
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as illustrated in RO1: Describe WWP participants by identifying their age, gender, role
in the organization, education levels, marital status, number of children, and annual
household income. Table 4 displays basic demographic information, and Table 5
provides socioeconomic demographic information in relation to role in the organization,
education levels, marital status, number of children, and annual household income.

All participants were full-time employees of the target organization and
participated in the study from pretest to post-test stages. Of the 38 participants who
completed the intervention, most were women (n = 29). Participant demographics
revealed that the participants occupied all age groups, with one participant identifying as
being 65 years of age or older.

Table 4

Age of Participants

Male Female

Age n % n %
20-24 0 0% 2 5.3%
25-34 2 5.3% 11 28.9%
35-44 3 7.9% 7 18.4%
45 - 54 3 7.9% 6 15.8%
55-64 1 2.6% 2 5.3%
65 or Older 0 0% 1 2.6%
Total 9 23.7% 29 76.3%

Creswell and Plano Clark (2011) and Phillips et al. (2013) recognize the

importance of diversity in a target population when selecting participants. The first
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column in Table 5 describes the socioeconomic characteristics of participants, and the
second column provides the categories for the demographic characteristics. Participant
positions in the organization were diverse, with most being from the professional
category (n = 25), some being clerical or administrative (n = 8), and some were members
of senior management (n = 5). Only one participant identified with only a high school
diploma or GED, six identified with having some college or a 2-year degree, 15 reported
to have at least a 4-year degree, and 16 reported having more than a 4-year degree.

In relation to marital status, many participants reported being married or
cohabitating (n = 17), six reported as divorced, and 15 reported to have never been
married. Regarding children, the largest number of participants reported having no
children (n = 17), while some identified having one child (n = 4), two children (n = 10),
three children (n = 3), and four or more children (n = 4). Finally, household income
levels for most participants were higher than $35,000 per year (n = 33), with only some
reporting earnings less than $35,000 per year (n = 5).

Table 5

Socioeconomic Characteristics of Participants

Socioeconomic

Demographics n %
Job Role
Senior Management 5 13.2%
Professional 25 65.8%
Clerical/Administrative 8 21.0%
Education Level
HS Diploma or GED 1 2.6%
Some College/2-Year Degree 6 15.8%
4-Year College Degree 15 39.5%
More than a 4-Year Degree 16 42.1%
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Table 5 (continued)
Socioeconomic

Demographics n %
Marital Status
Married or Cohabitating 17 44.7%
Divorced 6 15.8%
Never Married 15 39.5%
Children in Household
None 17 44.78%
One 4 10.5%
Two 10 26.3%
Three 3 7.9%
Four or More 4 10.5%
Household Income
$35K or More Per Year 33 86.8%
$35K or Less Per Year 5 13.2%

Research Objective Two Results

The study used a simple linear regression analysis to accomplish RO2: Determine
if a relationship exists between the physical activity levels of participants and their rates
of health-related absenteeism. Kessler (2003) states that when calculating absenteeism
scores, “a decision is needed as to whether only days defined as sickness-absence days
should be counted as being missed or if all days missed from work should be counted” (p.
2). The study calculated all absenteeism scores by using only the health-related absences
reported by participants.
The Relationship between Physical Activity and Health-Related Absenteeism

The study used SPSS (Version 25) to analyze data collected for physical activity,
measured in steps taken, and health-related absenteeism (WHO, 2002). The regression
analysis generated three tables in SPSS: (a) a Model Summary table; (b) an Analysis of

Variance (ANOVA) table; and (c) a Coefficients table. The ANOVA table indicated how
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well the independent variable predicts the dependent variable. For this analysis, the
independent, or predictor, variable was physical activity, and the dependent, or outcome,
variable was absenteeism. The p value determines the level of confidence that the
independent variable predicted the dependent variable. Finally, the Coefficients table
contained the B value, which is the value for the regression for predicting the dependent
variable, as well as the standard error and the standardized coefficients (8). If the p value
is .05 or less, the results are significant (Laerd Statistics, 2013).

The study used a simple linear regression to calculate results using the physical
activity of participants, measured in steps taken, and health-related absenteeism.
However, the study first explored the absenteeism and physical activity data using SPSS
to determine if any outliers existed. According to Laerd Statistics (2013), assumptions of
the simple linear regression analysis indicate that there should be no significant outliers.
Field (2013) suggests generating a boxplot to identify outliers in a dataset. Therefore, the
researcher generated a boxplot using the graphs tool in SPSS. The boxplot demonstrated
that one significant outlier existed in the absenteeism data. The researcher removed the
data for the indicated participant to perform the regression analysis. A participant
experienced a traumatic event during the study period and was not at work for over 2
weeks during the last 28 days, which caused an extreme value in comparison to the other
participants who finished. Martin (2018) states that if removing an outlier affects
assumptions without affecting results, it is acceptable. In this case, it was appropriate to
remove the outlier.

The results of the simple linear regression analysis indicated that there was not a
significant relationship between physical activity levels and rates of absenteeism scores,
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using health-related absences, for the participants, F(1,36) = 3.775, p = .06, R>=.095.
The R?, or coefficient of determination, indicates that the predictor variable (physical
activity) accounted for 9.5% of the variability in absenteeism. Additionally, the p value
is greater than .05, meaning that there was not a statistically significant relationship
between the variables of physical activity and health-related absenteeism. Table 6
demonstrates the results from the simple linear regression analysis conducted to
accomplish RO2.

Table 6

Linear Regression Analysis Comparing Physical Activity to Absenteeism

Standardized

Outcome Coefficients
Variable B SE Beta Sig.
Absenteeism 399.146 10.283 -.308 .060

The scatterplot in Figure 2 demonstrates the results of the analysis, giving a visual
of the relationship between physical activity levels and health-related absenteeism. The
scatterplot demonstrates the physical activity of participants by their number of steps
taken over the 8-week intervention period. The scatterplot demonstrates the rate of
health-related absenteeism in the number of work hours missed due to health-related

problems.
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Figure 2. Scatterplot of Regression Analysis for Physical Activity & Absenteeism

Changes in Rates of Health-Related Absenteeism

The study also compared pretest and posttest absenteeism mean scores to
determine if there was a change in absenteeism over the 8-week period. The results
confirmed that the mean score did decrease over the intervention period, which indicated
that the overall absenteeism rate decreased. The scores show that posttest data set (M =
3.24) was less than that of the pretest data set (M = 4.97). Table 7 demonstrates the
change in absenteeism scores from pretest to posttest stages.
Table 7

Absenteeism Mean Scores from Pretest and Posttest Data

Data Collection Phase n M SD
Pretest 37 4.97 6.63
Posttest 37 3.24 7.17
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Research Objective Three Results

The study used a simple linear regression analysis to accomplish RO3: Determine
if a relationship exists between the physical activity levels of participants and their rates
of presenteeism. Participants rated their current performance on a scale from 0 to 10 to
determine presenteeism scores. The study used absolute presenteeism scores to perform
the analysis.

The Relationship between Physical Activity and Presenteeism

A simple linear regression analysis calculated the results for RO3: Determine if
there is a relationship between the number of steps taken by participants and their rate of
presenteeism. The study used the presenteeism scores from the same 37 HPQs collected
during the study. For this analysis, the independent variable was physical activity
(number of steps), and the dependent variable was absolute presenteeism. Scores
calculated for absolute presenteeism consisted of participants rating their performance on
an ordinal scale from 0 to 10 during the prior 28 days, with 0 being the worst and 10
being the top performance and multiplying that number by 10 (Kessler, 2003).

The study used a simple linear regression to calculate the results, which intended
to predict presenteeism based on the physical activity levels of participants. A significant
regression equation was found F(1,35) = 4.905, p = .033, R>=.123. The R?, or
coefficient of determination, indicates that the predictor variable (physical activity)
accounted for 12.3% of the variability in presenteeism, with a p value of less than .05.
Therefore, results indicate a statistically significant relationship between the variables of

physical activity, measured in steps taken, and presenteeism in this study. Table 8
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demonstrates the results from the simple linear regression analysis conducted to
accomplish RO3.
Table 8

Linear Regression Analysis Comparing Physical Activity & Presenteeism

Standardized

Outcome Coefficients
Variable B SE Beta Sig.
Presenteeism 601.91 3.991 351 .033

The scatterplot in Figure 3 demonstrates the results of the regression analysis,
giving a visual of the relationship between physical activity levels measured in number of
steps taken and presenteeism. Presenteeism data in the scatterplot consists of absolute
presenteeism scores. Each point represents a participant who participated in the 8-week

study.
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Figure 3. Scatterplot of Regression Analysis for Physical Activity & Presenteeism
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Changes in Rates of Presenteeism

The study also calculated and compared changes in presenteeism scores from
pretest to posttest stages using two separate calculations: (a) one using absolute
presenteeism scores; and (b) one using relative presenteeism scores. The second
calculation using relative presenteeism scores provides results of how participants
believed they performed in comparison to coworkers working in similar roles. Using the
descriptive statistics features of SPSS, the study generated a frequency distribution table
to provide the results. Table 9 demonstrates the changes in presenteeism scores for
absolute presenteeism. Scores calculated for absolute presenteeism consisted of
participants rating their performance on a scale from 0 to 10 during the prior 28 days,
with 0 being the worst and 10 being the top performance and multiplying that number by
10. Table 9 shows the change in absolute presenteeism scores, revealing that absolute
presenteeism scores increased from pretest (M = 82.51) to posttest (M = 85.27) stages,
which initially indicated that presenteeism rates decreased.
Table 9

Absolute Presenteeism Mean Scores from Pretest and Posttest Stages

Data Collection Phase n M SD
Pretest 37 82.51 12.197
Posttest 37 85.27 11.663

In relation to relative presenteeism, the average score decreased from pretest to posttest
stages. Relative presenteeism score calculations consisted of participants rating their

performance during the prior 28 days on a scale from 0 to 10, with 0 indicating the worst
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performance and 10 indicating the top performance, and then dividing the value by the
value of how participant rated other workers who perform the same job on the same
scale. Table 10 demonstrates the change in relative presenteeism from pretest to posttest
stages. The results did not indicate an improvement in relative presenteeism scores. The
pretest relative presenteeism score (M = 1.24) was higher than the posttest relative
presenteeism score (M = 1.13).

Table 10

Relative Presenteeism Mean Scores from Pretest and Posttest Stages

Data Collection Phase n M SD
Pretest 37 1.24 .685
Posttest 37 1.13 .202

Research Objective Four Results

The qualitative portion of the study consisted of six participants from the overall
number of participants who volunteered for the research. Participants completed weekly
journal entries focused on specific questions relating to the use of the wearable device
provided for the intervention. A focus group followed the 8-week intervention, which the
six participants agreed to attend when volunteering for the journaling exercise. The
participants provided narrative responses to eight questions, one for each week of the
study intervention period (Appendix L). The focus group allowed participants to clarify
information from the weekly journal entries and to discuss any new information brought

to their attention by other participants.
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The study used a thematic analysis, as described by Braun and Clarke (2006), to
determine the results for RO4: Determine which features of the wearable technology
device have the most impact on physical activity and well-being. Braun and Clarke
(2006) described the thematic analysis in five phases: (a) data familiarization where the
researcher immerses in the data; (b) code generation; (c) theme search; (d) theme
revision; and (e) theme definition. The study utilized no analysis software for the
qualitative analysis. However, Microsoft Word and Excel were programs used to store
and display data systematically in order to analyze the data.

The researcher conducted an initial thematic analysis of all journal entries to help
in generating questions for the focus group. From the initial analysis, the researcher
developed 6 questions for the focus group:

1. You all cited six features as being helpful more frequently than others: (a) sleep
tracker; (b) step tracker; (c) its light weight and comfort; (d) the silent alarm; (e)
the water intake feature; and (f) waterproof. Can you think of other features that
were the most helpful? Why were these features most helpful to you during the
study?

2. Of the features that you mentioned as most helpful, how do you feel that they
contributed to your motivation levels?

3. Most participants mentioned that the wearable device contributed to other areas of
their lives, but some also stated that it took away from some areas of their lives
(i.e. family time, talking with friends). Do you feel that this was the case for you?

4. Some of you noted aspects of the device that were demotivating. Can you clarify
for me what the demotivators were?
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5. Since documenting your journal entry from Week 7, can you tell me ways that the
wearable device helped you with self-control?
6. For question 8, most of you felt that the wearable device helped to bring you
closer to others in the study, but some did not. Can you all help with clarifying
whether you did or did not feel closer to others?
The focus group lasted for 1 hour and 6 minutes. The study used Elliot and Associates’
(2005) guidelines for conducting focus groups. The researcher followed five suggestions
for conducting the group: (a) open-ended, unambiguous questions; (b) ideal time of the
group lasting between 45 and 90 minutes; (c) predetermined questions were generated,
(d) homogeneity with all participants working in the target organization but in different
departments or programs; and (e) no more than 6 to 10 participants (Elliot & Associates,
2005).
Features with the Most Impact on Physical Activity and Well-Being

Participants of the qualitative portion provided detailed journal entries for the 8
weeks of the intervention. The study collected a total of 48 journal entries, and all six
participants participated in the follow-up focus group. The researcher consolidated the
narratives from the 8-week period and focus group. The analysis process began with
focusing on Questions 1 and 2: Which features of the wearable device are most helpful?
and How have those features helped you in meeting your exercise goals for the week?
The participants identified nine features to be most helpful: (a) the step tracker; (b) the
Fitbit challenges/community tracker; (c) the sleep tracker; (d) the design and comfort; (e)
the calorie tracker; (f) the weekly summaries; (g) the water intake tracker; (h) the silent
alarms; and (j) the waterproof capabilities. All participants cited the step tracker feature
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as well as the Fitbit challenge/community step tracker feature, and five of the six
participants cited the sleep tracker. For the design and comfort, calorie tracker, and
weekly summaries, three out of the six cited those features to be most helpful. However,
only two out of the six found the water intake tracker and silent alarms to be helpful,
while only one participant cited the waterproof capabilities. Table 11 provides a snapshot
of the number of participants who cited each of the features during the intervention

period and through focus group findings.

Table 11

Features with the Most Impact on Physical Activity and Well-Being

Number of
Participants Who
Feature Cited
Step Tracker 6
Fitbit Challenges/Community Tracker 6
Sleep Tracker 5
Design/Comfort 3
Calorie Tracker 3
Weekly Summaries 3
Water Intake Tracker 2
Silent Alarms 2
Waterproof Capabilities 1

As suggested by Braun and Clarke (2006), Phase 1 of the analysis began with
reading the journal entries and notes from the focus group to become familiar. Phase 2

consisted of coding information in the narratives to separate data. Participant statements
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from journal entries and the focus group provided the narratives needed to code
information and scan the narrative for potential themes. Phase 3 consisted of combining
codes to create themes. Because Questions 1 and 2 asked for very specific information,
the themes found were relevant and documented.

Because almost all participants cited the top 3 features as most helpful, the
researcher focused on themes related to the reasons that participants cited those features.
All participants cited the step tracker as helpful. Four themes developed from the data
collected, reviewed, and coded in relation to how the feature helped participants meet
exercise goals: (a) progress and goals; (b) motivation; (c) awareness; and (d) feedback.
Reason 1 (Progress and Goals) referenced measuring steps and reaching goals
participants created for themselves. Reason 2 (Motivation) referenced remaining
engaged due to the step tracking feature. Reason 3 (Awareness) represented better
understanding physical activity patterns (i.e. sedentary vs. active). Finally, Reason 4
(Feedback) related to alerts regarding participants’ current physical activity. Table 12
demonstrates the number of participants that cited each reason.

Table 12

Reasons Participants Cited the Step Tracker Feature

Number of participants who

Reasons cited this reason
Progress and Goals 6
Motivation 5
Awareness 4
Feedback 3
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All participants cited the Fitbit challenges and Community Step Tracker as
helpful. Three themes developed from the data collected, reviewed, and coded in relation
to how the feature helped participants meet exercise goals: (a) competition; (b) shared
experience; and (c) face-to-face interaction with coworkers. Reason 1 (Competition)
referenced participants’ competitiveness with others or the perception of themselves as
competitive. The 2nd reason (Shared Experience), related to the social aspect of the
study, did not require physical interaction. Reason 3 (Face-to-Face interactions with
coworkers) represented conversations which participants provoked or sparked from
sharing progress with others via the Fitbit app. Table 13 demonstrates how many
participants that cited each reason.

Table 13

Reasons Participants Cited the Fitbit Challenge/Community Tracker Feature

Number of participants who

Reasons cited this reason
Competition with Others 6
Shared Experience 4
Face-to-Face Interactions with Coworkers 3

Five out of the six qualitative participants chose the sleep tracker as the 3rd most
helpful feature. Three themes developed from the data collected, reviewed, and coded in
relation to how the sleep tracker feature helped participants meet exercise goals: (a)
understanding sleep habits; (b) monitoring hours of sleep; and (c) comparing sleep
patterns with energy levels. Reason 1 (Understanding Sleep Habits) represented using

the app and comparing sleep patterns with daily activities. Reason 2 (Monitoring Hours
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of Sleep) related to participants' interest in knowing the number of hours they slept. The
3rd reason (Comparing Sleep Patterns with Energy Levels) referenced days when
participants met or did not meet goals in comparison with sleep patterns. Table 14
demonstrates the number of participants that cited each reason.

Table 14

Reasons Participants Cited the Sleep Tracker Feature

Number of participants who

Reasons cited this reason
Understanding Sleep Habits 5
Monitoring Hours of Sleep 4
Comparing Sleep Habits to Energy Levels 3

The analysis of data for questions 3 through 8 consisted of coding information
while taking notes and then transferring the information into a Microsoft Excel
spreadsheet for ease of analysis. Journal entries did not include names, only the tracking
numbers of participants. The process required the researcher to review narrative
responses to questions as well as information in later narrative responses and focus group
notes to determine if the opinions of participants changed. Statements from journal
entries and the focus group provided information that informed theme identification and
revision. The study identified themes for journal entry statements based on content.

The researcher then coded initial themes by frequency to determine the number of
participants who noted similar or the same information. The study required the creation
of a thematic map, which helped to combine codes. Combined coded information

provided refined themes. Finally, the study attempted to define themes and identify
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subthemes. Although the process was lengthy, the analysis provided rich data that helped
with finding the overarching themes and subthemes.
Impact on Other Areas of Life

The study then analyzed information pertaining to Question 3: Has the wearable
device helped you in other areas of your life? If so, how? The information from the
journal entries combined with focus group notes identified four initial themes: (a)
concentration; (b) family; (c) sleep; and (d) self-care. After reviewing and analyzing the
information further, the information indicated three final themes for the third question:
(a) increased focus and concentration; (b) improved sleep habits; and (c) prioritizing for
exercise and health.

The third theme (prioritizing for exercise and health) included 1 subtheme: family
life affected. Three participants (Tracking #s 15, 23, and 28) noted that prioritizing for
exercise called for them to increase time allotted for the planning and completion of
weekly exercise activities. One study participant (Tracking #23) stated that prioritizing
caused less engagement with family and friends, which provoked feelings of guilt. The
other two participants (Tracking #s 15 and 28) reported with positive responses about
taking more time for themselves. Even though the participants reported with mixed
feelings around increasing exercise, the third theme indicated that the wearable device
improved participants’ desire to improve their self-care efforts. Table 15 demonstrates
the number of qualitative participants who provided statements that related to the themes

and the subtheme.
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Table 15

How the Wearable Device Affected Other Areas of the Participants’ Lives

Number of participants who

Themes referenced this theme
Focus & Concentration Increased 6
Improved Sleep Habits 4
Prioritizing for Exercise & Health 3
Subtheme: Family Life Affected 2

Impact on Time, Convenience, and Location

The study then conducted the analysis for Question 4: Has the wearable device
provided during the study saved you time? If so, how? Each of the 6 qualitative
participants stated that they could not identify a way that the wearable device saved them
time through journal entry submissions. However, five out of the six (Tracking #s 23, 15,
18, 28, and 27) identified three aspects of their time that they believe had improved: (a)
improved time management; (b) improved time awareness; and (c) ease of use. Four
participants (Tracking #s 23, 15, 18, and 27) identified that their time management skills
had improved, while three participants (Tracking #s 18, 23, and 27) identified with
having an increased awareness of how they spend their time in sedentary versus active
activities. Two participants (#s 15 and 28) referenced using the device as being
convenient and easy in terms of maintenance. Table 16 demonstrates the number of
participants who referenced at least one way that the wearable device affected their time,

even though no participants identified ways that the device saved them time.
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Table 16

Ways the Wearable Device Has Affected Time in Participants’ Lives

Number of participants who

Themes referenced this theme

No Time Savings 6
Subtheme: Improved Time Management 5
Subtheme: Improved Time Awareness 3
Subtheme: Ease of Use 2

The question for the fifth week of journaling aimed at determining if the wearable
device added flexibility to the participants’ schedules, which is a question also focused on
time. Four of the six participants (Tracking #s 15, 18, 27, and 28) stated that the device
had added flexibility to their schedules. One of the two who did not (Tracking #23)
perceive flexibility stated that they were “more intentional with my time and am rigid in
my scheduling in order to achieve the walking challenges and get my preferred number of
steps in daily.” Initially, four themes emerged through coding: (a) convenience; (b)
location; (c) prioritizing; and (d) time. However, through further analysis, the study
identified five final themes: (a) ease of use, with 6 entries; (b) mitigates location as a
barrier to exercise, with 3 entries; (c) increased time awareness, with 2 entries; (d)
prioritization, with 2 entries; and (e) feeling connected, with 1 entry. Four participants
(Tracking #s 15, 18, 23, and 28) identified one subtheme that emerged several times
under ease of use: low maintenance. Table 17 demonstrates how many participants

referenced ways that the wearable device added flexibility to their schedules.
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Table 17

Ways that the Device Added Flexibility to the Participants’ Schedules

Number of participants who

Themes referenced this theme

Ease of Use 6
Subtheme: Low Maintenance 4

Mitigated Location as A Barrier 4

Increased Time Awareness 2

Improved Prioritization Skills 2

Features with an Impact on Motivation

Questions six through eight gauged responses in relation to the three
psychological needs of the participants as outlined in Self-Determination Theory: (a)
competence in completing tasks and activities in Question 6; (b) autonomy or self-control
in Question 7; (c) relatedness or inclusion with others in Question 8 (Deci & Ryan, 1985,
2000). The study first conducted the analysis for Question 6: Has the wearable device
motivated you to complete your exercise tasks? If so, how? Which feature(s) of the
wearable device motivated you the most? Five out of the six qualitative participants
(Tracking #s 15, 18, 23, 27, and 28) reported that the wearable device motivated them to
complete their exercise tasks. However, the only theme that emerged was in reference to
the instant results participants received, with the step tracker and periodic alerts as the
most informative. The step tracker was the most helpful in meeting exercise goals, with
all 6 in agreement. Three participants (Tracking #s 18, 27, and 28) chose the weekly

summaries of their overall results as the most helpful, and two participants (Tracking #s
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23 and 27) referenced the calorie tracker as helpful. Table 18 demonstrates the number
of participants who referenced the theme and subthemes.
Table 18

Features that Motivated Participants the Most in Completing Exercise Goals

Number of participants who

Themes referenced this theme

Instant Results 5
Subtheme: Step Tracker 3
Subtheme: Periodic Alerts 2

Next, the study conducted the analysis for Question 7: Has the wearable device
helped you with self-control in relation to your health? If so, how? Which feature(s) of
the wearable device motivated you the most? Four out of the six participants (Tracking #s
15, 23, 27, and 28) reported that the wearable device helped them with self-control, while
one participant (Tracking # 18) acknowledged believing that the wearable device
promoted self-control indirectly due to the activities and challenges. Two primary
themes emerged from the journal entries and focus group notes: (a) determination in
meeting physical activity goals; and (b) improved diet. There were two wearable features
referenced in relation to self-control and participant health: (b) step tracker; and (b)
calorie counter. While only three participants (Tracking #s 23, 27, and 28) reported using
the calorie tracker, one participant (#23) reported that “zhe best motivating feature for me
is the calorie burn tracker. ” There were three affirming participant statements regarding
determination: (a) “wearing the device has influenced my determination to get up and

move regularly, ” (b) “I'm also pleased that cooler outdoor temps and wet weather have
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not discouraged me from walking,” and (c) “It has also shown me how easy it is to
squeeze a quick 15 minute walk throughout the day.” Table 19 demonstrates how many
participants cited the notable wearable features.

Table 19

Features Most Helpful for Self-Control in Relation to Health

Number of participants who

Themes referenced this theme
Step Tracker 5
Calorie Tracker 2

Finally, the study completed the analysis for Question 8: Has the wearable device
helped you feel closer with others in the study? If so, how? Which feature(s) of the
wearable device motivated you the most? Four of the participants (Tracking #s 15, 18, 27,
and 28) confirmed that they felt closer to other study participants, and one participant
(Tracking #23) found that “it did create a fun and friendly competitive atmosphere
around the office by engaging coworkers that may not typically see or speak with each
other often.” However, the same participant reported having a different perspective
during the focus group in that the wearable device did help with relatedness as the
participants had a shared experience. Additionally, four participants noted the social
aspect of the study. Participants noted that it improved their feelings of closeness with
others and prompted meaningful interactions in the workplace. Table 20 provides four
participant statements that affirmed their perceptions of feeling closer to others during the

study.
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Table 20

Participant Statements Affirming Relatedness

Participant Statements

Tracking #15 Along the way, I've had meaningful chats with fellow
participants about exercise in general, daily diets, and overall
health matters.

Tracking #18 It has given me a small window into life outside of work with a

Tracking #27

Tracking #28

number of my co-workers.

| see myself as an introvert whom only holds a conversation
when the other person starts it. | have initiated conversations
around the different challenges we have had using the device.

| have also shared laughter and personal experiences with
others in the study and discussed reasons why others joined.

Participants cited two wearable features that had the most impact on relatedness:

(a) step tracker; (b) weekly summaries; and (c) Fitbit challenges/community tracker. The

step tracker had the most impact on participants feeling connected to others. While only

two participants cited the Fitbit challenges or Community Tracker as having an impact on

relatedness, participants cited this feature as the second most helpful feature throughout

journal entries and focus group findings. Even though not many linked other features to

their connections with others in the study, two participants cited the weekly summaries as

having an impact. Table 21 demonstrates the number of participants who cited the most

helpful features of the wearable device that helped them make connections with others in

the study.
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Table 21

Features with the Most Impact on Connecting with Others

Number of
Participants Who
Feature Cited
Step Tracker 5
Fitbit Challenges/Community Tracker 3
Weekly Summaries 2

Overarching Themes

Through the analysis process, three overarching themes emerged from the
narratives in relation to the wearable device and its impact on participant physical activity
and well-being. Subthemes accompanied each of the themes. Written and verbal
statements affirmed the overarching themes. All six of the participants cited competition
with others. While only four reported feeling closer to others in the study, five
participants indicated that they engaged more with others and created bonds that they
would not normally have had the opportunity to create. While no participants reported
that the wearable device saved time, five reported better time awareness in relation to
time spent sedentary versus active. However, through prioritizing exercise, the same five
participants reported improved time management skills along with increased focus and
concentration. All participants indicated that the wearable device was easy to use, but
only five participants indicated that the instant results improved their efforts. Half of the
participants identified that the device prevented them from making excuses for
themselves in relation to location. Table 22 describes the three over-arching themes and

six subthemes found through the qualitative analysis process.
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Table 22

Overarching Themes and Subthemes from Thematic Analysis

Number of
Participants
Theme Subtheme Who Cited
Shared Experience Competition with Others 6
Interactions with Others 5
Increased Time Improved Time Management Skills 5
Awareness
Focus and Concentration Improved 5
Ease of Use Instant Results 5
Mitigated Location as a Barrier 3

Demotivators

While the study did not specially ask for participant perceptions on demotivating
factors in relation to the wearable device used, some participants noted demotivation in
their journal entries. Participants later discussed demotivators during the focus group.
Four participants (Tracking #s 18, 23, 28, and 38) commented on demotivating factors.
However, the study only identified two themes in relation to factors that resulted in
demotivation: (a) Progress and Goals; and (b) Competition with Others. When problems
with the device occurred, participants felt less motivation due to an inability to log their
steps. Additionally, the device reportedly did not log steps for specific activities (i.e.
kayaking, exercise on an elliptical machine). Participants felt less motivated when the
device did not provide feedback and results in relation to activities. Participants felt less

motivation when they did not feel competitive or meet their personal goals.
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Summary

Chapter IV began with the results from RO1 by describing participant
demographics. While the study began with 41 participants, only 38 completed the
intervention. While participants primarily consisted of females, participant demographic
varied in relation to age, role in the organization, education levels, marital status, number
of children, and annual household income. All six of the qualitative participants
completed study requirements. The researcher initially informed participants that the
qualitative portion would require participation in journaling exercises and a follow-up
focus group. The study then reported on changes in rates of absolute absenteeism and the
relationship between participant physical activity levels and their rates of absenteeism in
response to RO2. The study next responded to RO3 by demonstrating changes in both
the absolute and relative presenteeism rates of participants, as well as the findings in
relation to the relationship between participant physical activity levels and their rates of
presenteeism. The chapter concluded by reporting on findings from RO4, which included
the qualitative portion of the study. RO4 results provided 6 categories of information: (a)
features with the most impact on participant physical activity and well-being; (b) features
with impact on other areas of life; (c) features with impact on time, convenience, and
location; (d) features with impact on motivation; (e) overarching themes found in the

qualitative narratives; and (f) demotivators.
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CHAPTER V - DISCUSSION

The number of corporate WWPs in the United States since the 1970s
demonstrates that employers understand that employee health is a problem. Many
American workers do not prioritize for their health (Gerteis et al., 2014), which is
unfortunate because experts consider the health of an individual to be the most important
asset of an organization (Bleakely, 2013; Hokayem and Ziliak, 2014). Employee health
problems decrease productivity rates (Parkinson, 2013; Troy & Jones, 2016) and increase
costs to employers (CDC, 2015; Prater & Smith, 2011). The costs associated with
employee health are avoidable as employers can use WWPs to improve employee health
(Boshtam et al., 2010; Jung et al., 2012), productivity levels (Burton et al., 2004; Gates et
al., 2008), and employee retention rates (Fitzgerald and Danner, 2012). However,
employers must invest in employee health for improvements to occur. Traditional
WWPs introduced organizations to the beginning stages of health promotion, but recent
research indicates that technology can enhance the results and activities in WWPs
(Asimakopoulos et al., 2017; DeVries, 2010). Strategically investing in wearable
technology can not only provide benefits to an organization, but also its employees.

Because the human capital risks associated with employee health continue to pose
a problem for employers, the current study aimed to analyze two facets of a WWP using
wearable technology: (a) the relationship between physical activity and productivity
levels; and (b) the impact that the features of wearable technology have on the physical
activity levels and well-being of employees. This chapter presents the study’s results and

includes the following seven components: (a) Summary of the Study; (b) Summary of
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Results; (c) Findings, Conclusions, and Recommendations; (d) Implications of the study;
(F) Study Limitations; (g) Recommendations for Future Research; and (h) Summary.
Summary of the Study

The purpose of this embedded mixed methods study was to accomplish two tasks:
(a) explain the relationship between physical activity and rates of absenteeism and
presenteeism; and (b) explore which features of the wearable device used have the most
impact on user physical activity and well-being. The study used three types of data
collection instruments, a questionnaire, weekly tracking forms, and weekly journal
entries. The questionnaire used, the HPQ (WHO, 2002), measured rates of absenteeism
as well as presenteeism. Participants recorded daily physical activity on tracking forms,
while also allowing the researcher to monitor steps using the wearable device mobile app.

For qualitative participants, journal entries consisted of narrative responses to
weekly questions specifically designed to understand which features of the wearable
device used, the Fitbit, had the most impact on physical activity and well-being. The
study used two sampling approaches, a convenient sampling technique for the
quantitative portion, and a purposeful sampling technique for the qualitative portion. The
target population for the study consisted of employees of a non-profit social service
organization located in Alabama. During the study period, the organization employed
105 employees, with 95 located at the organization’s main headquarters and 10 located at
a separate location (D. O. Bark, personal communication, June 18, 2018). While 41
participants started the study, only 38 completed the 8-week intervention designed for the

guantitative portion. The 6 qualitative participants started and completed the entire study.
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Quantitative participants provided responses to questions asked in the
questionnaire in relation to absences and health-related performance, which the study
compared to physical activity levels, measured in steps taken, using two separate simple
linear regression analyses. Qualitative participants provided feedback to journal
questions in narrative form over the study period that covered three topics: (a) the most
helpful features of the device; (b) the benefits of the device; and (c) the motivation of
participants due to using the device.

Summary of Results

The study did not find a significant relationship between physical activity and
health-related absenteeism. The predictor variable, physical activity, accounted for 9.5%
of the variance in health-related absenteeism, with insignificant results. In comparing the
pretest and posttest mean scores, the results demonstrated an increase in overall scores
over the 8-week period, but a paired-sample t-test revealed that this was not a significant
improvement. The study did find a significant relationship between physical activity and
presenteeism. The predictor variable, physical activity, accounted for 12.3% of the
variance in presenteeism. There was also a decrease in presenteeism as indicated by
overall mean scores.

Qualitative results determined that three top features had the most impact on the
physical activity and well-being of participants: (a) the step tracker, as a motivator and
primarily as a method for measuring progress and goals; (b) Fitbit challenges/community
step tracker, mainly to monitor competition with others; and (c) the sleep tracker,
primarily to understand sleep habits. In relation to self-determination, the analysis found
themes associated with competence in completing tasks and activities, autonomy or self-
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control, and relatedness or inclusion with others. Figure four illustrates the overarching

themes and subthemes from the thematic analysis.

[ Themes and Subthemes from Qualitative Analysis ]
Theme 1 Theme 2 Theme 3
Shared Increazed Time Eaze
Experience Awareness of Usze

Subthemes
Competition
with Others
Interactions

Subthemes Subthemes

Improved Instant
Time Eeszults
Management Mitigated
with Others

Improved Location as a
Focus & Barrier
Concentration

Figure 4. Themes Focused on the Use of Wearable Technology

Findings, Conclusions and Recommendations
The following section includes findings, conclusions, and recommendations based
on the results provided in Chapter IV. The findings are based on the researcher’s
interpretation of participant responses from the quantitative and qualitative portions of
the study. The conclusions provide a summation of the information presented. This
section also connects the findings to the literature and in relation to solutions for

American employee health problems, traditional WWQPs, and the impact of using
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wearable technology in WWPs. This section also includes recommendations for
organizational leaders.

Finding 1. Understanding all variables related to the health of an individual can improve
an employer’s ability to invest in employee health.

Research has found that wearable technology improves the well-being and
physical activity of users (Giddens et al., 2017). Additionally, physical activity is a
primary preventer of chronic health conditions (Booth et al., 2012), which increases one’s
health status and decreases the potential for workplace absences (Gaoshan, 2014). While
the participants of the study reported with increased physical activity levels, the results
did not find a statistically significant relationship between physical activity and health-
related absenteeism. In other words, participants with high levels of physical activity did
not necessarily have lower rates of absenteeism than that of participants with low levels
of physical activity. Therefore, it appears that there were other variables related to health
behavior unaccounted for during the study.

Conclusion. The results of this finding demonstrate that using WWPs to improve
employee rates of health-related absenteeism requires accounting for other variables
related to health behavior. While the study did allow employees of the target
organization to increase engage in regular physical activity over the intervention period,
which previous research indicates improves health (ODPHP, 2008; Orhnberger et al.,
2017), there was not a significant relationship between physical activity and health-
related absenteeism.

Recommendation. Employers should consider investment in WWPs that include
wearable technology, which allows employees to easily monitor health information and
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account for multiple variables related to employee health. Employers can conduct
ongoing comprehensive health risk assessments in addition to encouraging and promoting
physical activity and health education to boost the efforts of WWPs. Accounting for all
variables in relation to the health of participants may also help when analyzing WWP
results and in understanding the needs of the workers in an organization.

Finding 2. Increased physical activity positively impacts employee perceptions of their
overall performance.

The study’s second finding indicates that participants perceived themselves as
more productive in the workplace as a result of increasing physical activity. The study
found a significant relationship between physical activity and presenteeism. This finding
aligns with past research as individuals who participate in effective WWPs have lower
rates of presenteeism (Cancelliere et al., 2011). Additionally, this finding aligns with
research by Graff-Zivian and Neidell, (2012) who found that improvements in health also
improve productivity levels, labor supply, and the cognitive abilities of employees.

Conclusion. This finding indicates that employees are more likely to continue
physical activity as they monitor their progress, which has the potential to impact work
performance. Research indicates that there are strong connections between the physical
and mental health of individuals (Orhnberger et al., 2017). While past levels of physical
health effect present mental health status, there are also known correlations between past
mental health and present physical health (Orhnberger et al., 2017). This indicates that
increasing employee physical activity can positively impact performance and

productivity levels.
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Recommendations. Employers should consider investing in wearable technology
and opportunities for employees to improve their physical activity levels, which has the
potential to improve employee work performance. While it may be difficult to determine
the physical and mental health status of employees, wearable technology enables
employees to track their own physical activity levels. Past research indicates that it is
more beneficial for users of wearable technology to monitor their own fitness (Nikayin et
al., 2014). Additionally, other research has asserted that organizational leaders would
benefit from implementing WWPs that include wearable technology (DeVries, 2010).
Finding 3. Employee physical activity levels increase due to perceived competition with
others.

The study’s third finding supports the need for competition in WWPs using
wearable technology. All qualitative participants cited the step tracker and the Fitbit
challenges/community step tracker as the most helpful features of the wearable device,
while also citing competition with others as a motivating factor for achieving their goals.
Three themes and six subthemes described the overarching experience of the qualitative
participants. Having a shared experience with others was important, but the aspect of
competition enhanced the user experience and was a common maotivator for increasing
step counts.

Conclusion. This finding indicates that employees who participate in WWPs are
more engaged in physical activity when there is competition with others. When
implementing a WWP, using wearable technology can create an enhanced shared
experience and promote healthy competition among participants. The motivation of
qualitative participants to improve their step count increased due to perceived
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competition with others. This finding aligns with similar findings by Giddens et al.
(2017) who suggested that organizations benefit from WWP designs that encourage
participants to use the social and tracking features of wearables to connect with others
and engage in competition. This finding also aligns with research that found competition
with co-workers to be associated with high participation rates (Interdisciplinary Center
for Healthy Workplaces, 2018). In terms of self-determination to achieve goals, and
therefore improve health, competition provides a strategy that can enhance the motivation
and physical activity levels of users.

Recommendation. To ensure participant success in WWPs, employers should
consider designing programs that use wearable technology to promote competition.
Wearables encourage participants to monitor progress, set goals, and connect with others.
Deci and Ryan (1985, 2000) define relatedness as making meaningful connections with
others. It is important that leaders support investments that connect employees as a
crucial part of self-determination. Designing WWPs using wearables can enhance
participant experiences and improve levels of physical activity. Karapanos et al. (2016)
found that wearables enhance feelings of autonomy and relatedness and are capable of
boosting self-esteem.

Finding 4. Using wearable technology increases time awareness, which can enhance
performance in the workplace and improve employee abilities to prioritize and complete
exercise tasks.

All participants found that the ease of use of the wearable device made it easier to
prioritize and monitor exercise tasks. One specific theme that emerged, Increased Time
Awareness, described the experiences of participants as it related to other areas of their
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lives. Through prioritizing for exercise tasks, all but one participant experienced a
positive impact in two areas of their lives outside of exercise: (a) time management; and
(b) focus and concentration.

Conclusion. The finding indicated that the perceived performance ability of
employees improves as a result of using wearable technology to prioritize time for
exercise. This finding aligns with other research focused on the use of wearable
technology and physical activity. Giddens et al. (2017) found that the extended use of
wearables can improve employee well-being and physical activity levels. Additionally,
higher levels of physical activity produce greater health outcomes (ODPHP, 2008).
Graff-Zivian and Neidell (2012) also found that health status can directly impact the
cognitive abilities of employees. Therefore, wearable technology can motivate
employees to increase their physical activity and health, which indicates that it has the
potential to improve their performance ability.

Recommendation. Employers should consider investing in wearable technology to
help employees prioritize time for exercise, which can promote employee health and
performance. Wearable devices help users prioritize and complete exercise tasks, which
can impact other areas of the users’ lives. Additionally, wearable devices can positively
impact not only the physical health of employees, but also their mental health and well-
being.

Finding 5. Wearable technology improves employee perceptions of self-determination in
achieving exercise goals.

Research has found that users prefer features that improve how they see their
motivation and activities relate (Asimakopoulos et al., 2017). In relation to SDT, all
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participants, except one, reported that the wearable device motivated them to complete
their exercise goals. According to qualitative participant responses, the wearable device
met each of the three universal psychological needs outlined in SDT: (a) competence; (b)
autonomy; (c) relatedness (Deci & Ryan, 1985, 2000). One overarching theme, Ease of
Use, gave the participants a feeling of competence. Most participants cited that the
device provide autonomy. This aligns with research by Nikayin et al. (2014) who found
that it may be more motivational for participants to monitor their own exercise. Finally,
all participants, except one, reported with feeling closer to others during the study,
indicating relatedness.

Conclusion. This finding indicated that wearable technology meets the
psychological needs of users and provides the needed features to improve user motivation
to achieve exercise goals. A lack of innovative tools like wearable technology in
traditional WWPs may decrease motivation for employees to participate. Additionally,
without tools such as wearable technology, employees may lack the encouragement to
achieve exercise tasks. This study aligns with research by Karapanos et al. (2016) who
found that wearable devices enhance feelings of autonomy and relatedness and are
capable of boosting user self-esteem.

Recommendation. Employers implementing WWPs should consider investing in
wearable technology as it meets the psychological needs of users and provides features
that can enhance user motivation levels. The current study implemented a WWP using
four key components: (a) walking challenges, which included competing with others
using wearable technology; (b) health education, through brief educational videos; (c)
health promotion, through hanging posters and fliers in the office; and (d) incentives.
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Although it is dependent on organizational resources, better incentives help with
recruiting for WWPs.
Implications of the Study

Although WWPs have become a popular choice for investing in employee health,
most limited WWPs still do not incorporate a physical activity component (Mattke et al.,
2014), which decreases the potential impact that a program can have on employee health
outcomes. Research since the 1960s has considered the health of individuals to be an
extremely important component of human capital (Shultz, 1961; Becker, 1962), and
professional organizations still advocate for more investment in employee health (SHRM,
2017). This study has the potential to improve employer investments in WWPs and to
encourage the implementation of a physical activity component in all WWPs to promote
the improvement of employee health.

This study has the potential to add to the body of knowledge focused on the
benefits of wearable technology in the workplace. Findings indicated beneficial results
for both employees and organizations in relation to investments in wearable technology.
Additionally, this study includes recommendations for organizational leaders interested in
improving the health of employees.

Finally, the literature revealed no research that tied HCT to a WWP using
wearable technology. Research has indicated that the health status of an individual can
affect the acquisition of human capital (Currie & Stabile, 2006). Therefore, this study
may have implications for human capital practitioners interested in implementing

programs using wearable technology. Finally, this study could potentially offer insights
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into wellness interventions in organizations where employees have a higher risk for
experiencing health problems.
Limitations of the Study

The study measured changes in employee productivity levels by measuring rates
of health-related absenteeism and presenteeism in relation to physical activity levels.
However, survey data measuring absenteeism and presenteeism were based on employee
perceptions only, which posed a threat to internal validity (Phillips et al., 2013). A
second limitation is that the researcher worked in the same organization where the
research occurred, which increased the potential for factors outside of the proposed study
to impact the results. This limitation posed another potential threat to internal validity
(Phillips et al., 2013; Swanson & Holton, 2009). Another limitation is that the study used
a convenient sampling technique, asking for volunteers only, which could have
potentially increased bias, so the findings may only apply to other individuals of similar
demographics (Fink, 2003b). Finally, participants of the study consisted only of
individuals working in a nonprofit social service organization in Alabama. Therefore,
findings may be limited to the target population or similar organizations.

Recommendations for Future Research

While research has recognized that wearable technology can have a positive
influence on physical activity, the qualitative portion of the current study established that
prioritizing and completing exercise tasks helped the participants with time management
as well as focus and concentration. To have a greater understanding of the impact that
wearable technology, such as the Fitbit, can have on other areas of users’ lives, outside of
exercise, future research should explore how these devices can improve human capital
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skills that enhance workplace performance. Organizational leaders and human capital
practitioners can benefit from better understanding the implications of investing in
wearable technology.

Summary

This chapter provided a summary of the study as well as the interpretation of
results. The chapter then provided findings related to the literature, which included
conclusions and recommendations. Implications of the study, limitations of the study,
and recommendations for future research then followed.

The purpose of the current study was to accomplish two tasks: (a) explain the
relationship between physical activity and rates of health-related absenteeism and
presenteeism; and (b) explore which features of the wearable device used have the most
impact on user physical activity and well-being. The quantitative analyses consisted of
simple linear regressions, and the qualitative portion included a thematic analysis of
information provided in narrative form. The study presented results using narratives,
tables, and figures. While the linear regression did not find a significant relationship
between physical activity and absenteeism, there was a significant relationship between
physical activity and presenteeism. The results of the qualitative portion demonstrated
that wearables have the potential to improve motivation levels, increase physical activity
levels, and enhance the participant experience in WWPs. The results also indicate that
wearable devices have the potential to enhance the human capital potential of employees.
Overall, the study demonstrated that wearable technology is a smart investment for

employers looking to improve the health of employees.
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APPENDIX C — EMAIL SOLICITING PARTICIPATION
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Dear Colleagues,
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I am conducting research about the physical activity levels of AIDS Alabama staff members. The study aims to
implement an 8-week workplace wellness program, which will incorporate the use of a Fitbit device to track the
steps of participants. The study intervention includes participation in walking challenges and in receiving and
reviewing health information via email. The benefits of participating in this study include increasing your weekly
physical activity and better understanding your health. for incentives. Those who complete the program goal will
gualify for a drawing that includes 4 $50 gift cards. I am emailing you all to ask for volunteers to be a part of the
study. I can take up to 40 participants. If you are interested in participating, please send me an email stating your
interest. Once T have 40 volunteers, I will send the volunteers an email to schedule a meeting about the dynamics
of the study. Please feel free to contact me at 205-876-6028 with any guestions.

Thank you for your time and consideration.
Sincerely,

Mitch Tarver
PhD Candidate|
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APPENDIX D - WALKING CHALLENGE SCHEDULE

Walking Challenges Optional
Walking
Challenge

Weeks Monday | Tuesday | Wednesday | Thursday | Friday Saturday | Sunday

Week 1 10 15 20 20 20 25 25
Minutes | Minutes | Minutes Minutes | Minutes | Minutes | Minutes

Week 2 15 20 20 25 25 25 25
Minutes | Minutes | Minutes Minutes | Minutes | Minutes | Minutes

Week 3 20 25 25 30 30 25 25
Minutes | Minutes | Minutes Mimtes | Minutes | Minutes | Minutes

Week 4 25 30 30 30 30 30 30
Miutes | Minutes | Minutes Mimutes | Minutes | Minutes | Minutes

Week 5 30 35 35 35 35 30 30
Minutes | Minutes | Minutes Mimutes | Minutes | Minutes | Minutes

Week 6 35 30 35 30 35 35 35
Minutes | Minutes | Minutes Mmutes | Minutes | Minutes | Minutes

Week 7 33 40 40 40 40 40 40
Minutes | Minutes | Minutes Minutes | Minutes | Minutes | Minutes

Week 8 40 45 45 45 45 45 45
Minutes | Minutes | Mimutes Minutes | Minutes | Minutes | Minutes
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APPENDIX E - WEEKLY TRACKING FORM

Weekly Tracking Form

Tracking Number:

Week Number:

Did vou watch the health x‘ideok‘s} ematled to you this week? Yes _ No

Dav of the Week

Number of Steps

Monday

Tuesday

Wednesday

Thursdav

Fridav

Saturday

Sundav
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APPENDIX F — BRIEF HEALTH EDUCATION VIDEQOS

Week 1 (2 videos)

Video 1: The Benefits of Exercise - https://www.youtube.com/watch?v=-mW55jAeBOE
Video 2: Nutrition for a Healthy Life - https://www.youtube.com/watch?v=c06dTj0vOsM

Week 2 (2 videos)

Video 1: Healthy Eating and Exercise_- https://www.youtube.com/watch?v=W2S4pwY 6vmuU
Video 2: The Benefits of Walking - https://www.youtube.com/watch?v=IqnZBbbFslI

Week 3 (1 video)

Video 1: Health Benefits of Walking Everyday - https://www.youtube.com/watch?v=1yuW7S0EbF4
Video 2: Depression and Exercise - https://www.youtube.com/watch?v=pS2G8C-EpRU

Week 4 (1 video)

Healthy Aging with Nutrition - https://www.youtube.com/watch?v=KD-
FmeueFUo&index=2&Iist=PL8DF36dW4q3g5LeSpFgPDGH7PPSWMIkcW

Week 5 (2 videos)

Video 1: Smoking & Its Effects on Health -https://www.youtube.com/watch?v=IW6hwmdZbmE
Video 2: The Benefits of Drinking Water — https://www.youtube.com/watch?v=e5sLTcJK7cM

Week 6 (2 Videos)

Video 1: Your Brain on Alcohol — https://www.youtube.com/watch?v=vkpz7xFTWJo
Video 2: Stress Management Strategies - https://www.youtube.com/watch?v=0fL-pn80s-c

Week 7 (2 VideoS)

Video 1: Heart Healthy Aging with Nutrition -

https://www.youtube.com/watch?v=0sJEZeztUPY &list=PL8DF36dW4q3g5LeSpFqPDGH7PPSwWMIkcW
&index=3

Video 2: How Exercise Effects Your Brain - https://www.youtube.com/watch?v=GssC6Dbr9fw

Week 8 (1 Video)

How the Foods You Eat Affect the Brain - https://www.youtube.com/watch?v=xyQY 8a-ng6g
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APPENDIX G — SAMPLE HEALTH PROMOTION POSTER
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APPENDIX H — INFORMED CONSENT FOR QUANTITATIVE PARTICIPANTS

Office of
Research Integrity
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Today's date:
PROJECT INFORMATION
Project Title: Promuoting Waorkplace Heslth Using Wearsble Technology: A Mixed Methods Study in a Monprofit
Organizstion
Principal Investigator: Mitchell Tarver | Phone: 205-878-8022 | Email: mitchell tarver@usm edu
College: College of Arts and Sciences | Department: Department of Human Capital Development
RESEARCH DESCRIPTION
1. Purpose:

This study will add to the body of knowledge focused on the benefits of wearable technology in the workplace
and will potentially offer msights into the use of wearshle technology in Workplace Wellness Programs.

2. Description of Study:

This mixed methods study includes an 8-week workplace weliness program intervention period where 40
participants will engage in walking challenges, review heslth education matensal, and use = wesrsbls
technology device (the Fitbit) to report their number of weekly steps. The researcher will monitor acthities
using the Fithit App. Additionslly, the resesrcher will select 8 second. smaller group of & pardicipants who will
participate in weekly journaling activities to provide feedback on their experience using the Fitbit.

3. Benefits:

The paricipants of the study will benefit from health education. increases in weekly physical activity during the
intervention period, and will, potentially, qualify for incentives. Those who complete the program goal will
qualify for a drawing that includes 4 350 gift cards. Parficipants are strongly encouraged to participate in the
walking challenges. However, there is no penalty for not completing a walking challenge once it is started.

4. Risks:
The risks are minimal as walking challenges are designed to increase physical activity outside of normal day-

to-day sctivities, starfing with 10 minutes on day one to 45 minutes by the end of the 8-week intervention.
Participants are voluntary and will sign = lishility waiver form provided by the target organization.

5. Confidentiality:

Each parbicipant will volunteer for participation in the study. Therefore, the researcher will know the identities
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of participants. However, participanis will use their tracking numbers to fill out the survey instrument
distributed. The researcher will keep the identifies of participants in 2 cenfral datshasa but will not release the
ideniifies of the paricipants to any outside anganization or through repording the results of the study.

5. Alternative Procedures:

There are no alternstive procedures for this study.

7. Participant’s Assurance:

Thi= project has been reviewed by the Institufional Review Board, which ensures that research projects
mvalving human subjects follow federal regulations.

Any questions or concemns sbout rights as a research participant should be directed to the Chair of the IRE =t
G01-268-50097. Participation in this project is completely woluntary, and parficipants may withdraw from this
study st any time without pensity, prejudice, or loss of benefits.

Any questions about the research should be directed to the Principal Investigator using the contact
information prowided in Project Information Section sbowe.

CONSENT TO PARTICIPATE IN RESEARCH

Participant's Name:

| hereby consent to participate in this ressarch project All research proceduras and their purpose were explained
to me, and | had the opportunity to ask gquestions about both the procedures and their purposa. | received
information sbout all expected benefits, risks, incomeeniences, or discomforts, and | had fhe ocoporbunity to ask
guestions about them. | understand my participation in the project is completely voluntary and that | may withdraw
from the project at any time without penalty, prejudice, or loss of benefits. | understand the exdent to which my
personal information will be kept confidential  As the research proceeds. | understand thet amy new information thet
emerges and that might be relevant o my willingness fo continue my parficipstion will be provided to me.

CQuestions conceming the research, at any time during or sfter the project, should be directed fo the Principal
Imvestigator with the contact information provided abowe. This project and this consent form have been reviewed
by USKT's Insfitutional Review Board, which ensures that research projects involving human subjects follow
federsl regulstions. Any quesfions or concems sbout rights as & research parficipant should be directed to the
Chair of the Instihtional Review Board, The University of Southem Mississippi, 118 College Drive #5116,
Hatfieshurg, M5 30408-0001, 601-266-5007.

Include the following information only if applicable. Otherwise delete this entire paragraph before
submitting for IRE approval: The University of Southem Mississippl has no mechanism to provide compensation
for parficipants who may incur mjunizs a5 & result of perticipafion in research projects. Howswver, efforts will be mads to
rnake svaisble the faciifies and professionsl skils st the University. Perficipants may incur charges s s result of
trestment relsted to research munes. Information regarding trestment or the sbsence of trestment has been given
sbove.

Research Parficipant Person Explaining the Study

Date Date
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APPENDIX | — INFORMED CONSENT FOR QUALITATIVE PARTICIPANTS

Office af
Research Integrity

INSTITUTIONAL REVIEW BOARD
STANDARD (SIGNED) INFORMED CONSENT

ETAHDARD [ SIGHED] INFORMED COMSENT PROCEDURE &

This complated documeant must be signad by sach consenting ressarch participant.
+ The Preject Infermation and Ressarch Descrighion sacticns of this fom shauld be camplessd by the
Princigal Investigator befere submitsing this ferm fee IRS appeoval,
»  Signed copies of the consent Ram should be grovided 1o all partisioants. s -
Lol

|7

Today's date

PROJECT INFORMATION

Praject Titke: Pramating Workplace Health Using Wearable Technology: A& Mixed Methads Stody in & Manprofit
Oirganization

Principal Investigaior Mitchell Tarser | Phone: 205-876-8028 | Email: mitchell tarvenBusm edu

Colage: College of Ars and Lattars | Depariment: Department af Human Capital Development
RE2EARCH DE:CRIPTION

1. Purpoae:

This study will add to the body of krowledge fooused an the benefits of wearable technology in the workplace
and ‘will patentialy affer insights inlo the uss of wearable technology in Waorkplace Wellness Programs

2. Description of Study:

This mixed metheds shudy includes an S-week workplace welness gpregram inberdentian period whene 40
paricipants will engage in waking challenges, review health education material, and use a wearable
technology device (the Fithit) ta report their number of weekly sleps. The reseancher will monitor activities
uesirig the Fitbit App. Additionally, the reseancher will select & second, smaller graup of 6 qualitative
participants who will particpate in completing weekly journaling actiities o provide feedback an their
experience using the Fithil. Each qualitative participant will alss participate in a focus group following the
siudy inlervention o discuss joumal entry infarmation and 1o clarity any unclear infarmation fourd by the
researcher. The focus group el be video recorded 1o ensure thal relevant indormation dearly documented

5. Benaflia:

The participants af the shudy will benefil from health education, increases inoweskly physical achivily during the
intereention penod, and will, patentaly, quality far incentives, Thoss wha paricipate in the qualfative parion
of the study, which include completing and amailing weekly jpural entries and pardicipation in a focus group
folowing the B-week intervention, will be given a 325 gift card, or cash, for ther paricipation.

4 RisKE.
Thea risks are mirimal as waking challenges are designed bo increase physical activity oulside of normal day-

to-diy activities, starting with 10 minules on day one 1o 45 minwes by the end of the B-week intervention.
Theare are no potential rsks Tor participating in the gualitative portion of the shdy
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5. Confldentiality:

Each participant must wiluntesr and be willing o padicipate in the qualitative parian of the study. Thenefone,
the reseamcher will know the identities of padicipants. The researcher will kesp the identifies af participants in
& oeniral database but wil not release the identiies of the paricipants 1o any outside aganization or theough
reparing the results of thee study, Once joumal enties are emaled 2o the researcher, the reseasrchear will acd
each enlry i a cantral dacurment whiere the entriss are anly identified by the racking number of the
participant

. Alternafive Procedures:

If & participant is unable ba email their weskly journal entry, they are asked o contact the reseancher directly
to detemine haw to deliver their form ta the reseandhen.

7. Participant's &gsurance:

Thiz praject has baen revieved by the Instilutianal Review Beard, which ensuras that msearch projects
inwaking human subjects fallow fedenal regulations.

Ay uestions or concems aboul rights as & research participant showld be direcied o the Chair of the IRE &t
B01-266-5997. Participation in this project is completely waluntary, and participans may withdras fram this
shudy at any time withawt penaky, prejudics, ar loss af bensfis.

Ay uestions about the ressanch should be dirested to the Principal Investigator using the oonfacs
infarmertion provided in Project Information Section above.

CONSENT TO PARTICIPATE IN RE SEARCH

Participant's Mame:

| hereby consent ba particpats in $is reseanch praject. All research procedures and ther purpase were sxplined
1 e, and | had the apportunity 1o ask questions about both the procsdunes and their purpose. | recsieed
mfarnatian abowt all expecied benefits, isks, inoomesniences, or decomforts, and | had the opporurity o ask
guesstions about them |understand my paricipation in the project is completely valuntary and Siat | may withdraw
from the project &t any times withou? penalty, prejudics, or lass of benefits. | understand the eent 1o which my
persanal information will be kept confiderdal. As $e reseanch procoseds, understand Sat ary fensy informasdon Shat
amrerges and thart might be relevant o my willingress o condnoe my participation will be provided 1o me.

Questions concerning the ressarch, o any lime during or after the project, shauld be dirscted to the Principal
Ivvastigatar with the contact information provided sbove. This project and this corsent Torm have been revieved
by LISAL's Instibutional Feview Board, which ensunes that resaarch prajects imsalving human subjects follow
Tederal requlations. Any questions or concems abaul nghbs a5 & research partidpant shauld be directed ba the
Chasir of the Instiutional Review Board, The Uneersity of Southem Mesissippi, 118 Callege Drive 851148,
Haltieshurg, MES 39408-0001, 601-368-5957,

Include the following Information only I applicabls. Otharslse delete this entirs paragraph betore
submitting for IRE approval: The University of Southem Mississippi has no mechanism o prodde compansation
e pariciparts wha moy incur injunias 3% 2 resull of pariopetion in research progechs. Hoeeaer, afforts will be made to
ke realable the faclties and professioral kil at the Unfersity, ParScipants may inor changes a= 3 resul of
tresrirnent related 1o nessach inuies. Informaiion reganding tresiment or fhe absence aof reatment has been given
abore.
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Research Participant

Ciate

Person Explaining the Study

Data
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APPENDIX J - PARTICIPANT CONTRACT

Participant Contract

, understand that by volunteering for this

study that I agree to the following terms in relation to Mitch Tarver’s research study.

I will participate in walking challenges during the 8-week intervention period.

I will watch and listen to health information sent to me via email weekly.

I will use the Fitbit device provided to me for the study as intended.

I will monitor my participation using a smart phone or other mobile technology
device.

I will report any problems that occur in relation to the wearable device.

| will report my daily number of steps on a tracking form weekly.

| will complete surveys administered to me prior to the study and after it ends.

By signing below, I also understand that | may withdraw from the study at any time,
which means that | will have to return the wearable device given to me for the study.

Participant Name Date

Researcher Name Date
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APPENDIX K — PERMISSION TO USE SURVEY INSTRUMENT

FW: Permission to Use the HPQ

Kang, Amie <Kang@hcp.med.harvard.edu>

Man 2752018 1059 AM
o Mitchell Tarver <Mitchel Tarver@uimoeds s

coliarcea, Jerry <garcia@hopmed harvard adus;

Dear Mitchell,

Thank you for your interest in the HPOL The versions of the HPQ posted on our website are free to use, We simply ask that
you include the WHO copyright when you usa thie survey. Alsa, please note that we {Harvard] no longer provide web-based
administration support.

However, it seems like the version that you're Interested in is the HPQ Select, the next generation HPQ developed by the
Integrated Benefits institute (I81). This new tool enabiles employers to obtain a good estimate of the cost associated with kost
productivity due to health-related reasons. More importanthy, the estimated productivity cost can be obtained quickly
without having to conduct a lengthy survey of your employee population. 181 is directing this new initiative and will be able
to assist you if are interested, For more information on the HPQ Select, go to hitp:/ fwww ibiweb. org ools hpo-select. Any
questions regarding permission and cost 1o use the HPQ Select should also be directed to the (B,

If you have any guestions regarding the HPQ, feel free to contack me.

Warm regards,
Armig

From: Mitchell Tarver [mallto: ILT:
Sent: Sunday, February 04, 2018 6:53 PM
To: HMS-RronkAdm

Subject: Permission to Use the HPQ

Dr. Kessler,

My name is Mitch Tarver. | am currently a PhD student at the U. of Southern Mississippi and am interested in
using the HPQ in my dissertation research. My research Interests are focused on workplace wellness and the
relationships between levels of physical activity, productivity, and job satisfaction. | am interested in using the
short version of the HPQ. Is there a process for obtaining permission to use the HPO? Are there any fees
attached? | greatly appreciate your time and answers.

Sincerely,

Mitch Tarver
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APPENDIX L - HEALTH AND WORK PERFORMANCE QUESTIONNAIRE

World Health Organization Health and Performance Questionnaire (HP(Q): Clinical Trials Baseline Version

TRACKING NUMEBER

Copyrizht ® 2002, World Health Organization
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BLANE INMER PAGE OF FRONT COVER SHEET
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INSTRUCTIONS

Most of the following questions have numbered response options. Respond by CIRCLING THE NUMBER. for vour
preferred answer. For example, if you consider your health “Fair,™ respond as follows:

Al. In general, how would you rate your overall health now?

1. Excellent
2. Very Good
3. Good
® Fair

3. Poor

If none of the categones fits vou exactly, pleass respond with the closest category to your expenence.

If you want to chanse vour response, put an 2 through the mcorrect responze and circle the comrect response. For
example. if you want to change your response from “Far™ to “Good,”™ make the comection as follows:

Al. In general, how would you rate your overall health now?

1. Excellent
2. Very Good
Good
Far
3. Poor

A few questions in the bookdet require vou to fill in mumbers or to provide brief written descriptions. Please fill these
out legibly.

Cl. How old are vou?

46 YEARSOLD

There are no right or wrong answers. Your responsas are completely confidential Please answer as honestly and
accurately as you can.
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A YOURWORK

Al. Are vou currently in any of the following work situations? For each “Yes™ response, record how long
vou have been in this sitnation (for example, 3 weeks or 5 months or 7 vears).

How long have you been in this situstion?

Enter {Circle only oneg)
Ye= No MNumber  Weekz  Mlomins “Yearz
a Unemploved and looking for work?. 1 2 - 1 2 3
b. Temporanly lad off?. ... 1 2 - 1 2 3
. Matermity leave®. L 1 2 - 1 2 3
d Short-term sick leawe? ... 1 2 - 1 2 3
. Extended sick leave or disabality?..... 1 2 - 1 2 3
fRetired? ... 1] 2 1 2 3

Al, Do vou do any of the following kinds of work? For each “Yes™ response, estimate the number of hours
you typically spend doing this kind of work each week. If it varies, estimate the average.

Average Number of
Yes Mo Hours each Week

a Caregrver for your child{ren)?........ 1 2

b. Wordong a full time paying job?..... 1 2

c. Working a part-time paying job?..... 1 2
d Self-employed? ... 1 2
e Vohmteer work? 1 2
£ Full-time stodent?. ... 1 1
g Part-time student? 1 1
b Houseworkhome maintenance? . 1 1
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Ad.  If you currently work for pay or profit or are on sick leave, please choose the category that best
describes vour main job. If none of the categories fits you exactly, please respond with the closest
category. If vou are currently not working and not on sick leave, skip to question Bl. (Circle only
one number.)

1. Executive, admimistrator, of senior manager
(e.z.. CEO, salez VP, plant manager)

[

. Profezzonal
(e.z.. engmeer, sccountant, systems analyst)

[P}

. Techmcal support
(e.z., lzb techmician. legal assistant computer programmer)

4 Sales
(e.z., sales representative, stockbroker, retail sales)

LA

. Clerical and administrative support
(e.z., secretary, billmg clerk, office supervisor)

6. Service occupation
(e.z.. security officer, food service worker, janitor)

7. Precision production and crafts worker
(e.z.. mechanic, carpenter, machimist)

8. Operator or laborer
(e.z.. assembly line worker. truck dnver, construction worker)

A4. How many people do vou personally supervise on vour main job?

NUMBEE. OF PEOPLE

(=)
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A5, How many hours does vour employer expect vou to work in a typical 7-day week?
If it varies, estimate the average. If you are self employved, estimate the number of hours you
would consider a full work week. If vou have more than one job, combine total number of hours
for all jobs.

NUMBEER. OF HOURS

Af. Now please think of your work experiences over the past 4 weeks (13 days). In the spaces provided
below, write the number of days vou spent in each of the following work situations.

In the past 25 davs, how many days did vou... NUMBER
OF DAYS

a ..1mss an entire work day becanse of problems with your phyzical or mental health?
b. ...miss an entire work day for any other reason (ncluding vacation)?
c. ..miss part of 2 work day because of problems with your phyzical or mental health?
d. ... miss part of 2 work day for any other reason (mcluding vacation)?

e. ..come in early, go home late, or work on your day off?

AT7. About how many hours altogether did you work in the past 4 weeks (28 days)? (See examples below.) If
you have more than one job, report the combined total number of hours for all jobs. If vou did not work
at all in the past 28 days, enter “0™ and skip to question B1.

NUMBER OF HOUES

Examples for Calculating Hours Worked in the Past 4 Weeks

4 hours per wesk for 4 weels = 160 hours

35 houars per weak for 4 waels = 140 hours

40 houars per weak for 4 weels with 2 3-howur dayvs missed = 144 hours

40 hours per wesk for 4 weels with 3 4-howur partis] days missed = 1432 hours

35 hours per wesk for 4 waeles with 2 B-howr days missed and 3 4 bour partiz] dayvs missed =112 hours

Laa
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A8, Did vou have any of the following experiences at work in the past 4 weeks?

Yes  No_
a Amny special work success or achievement? 1 2
b Any special work Saibore 1 2
c. An accident that cansed either damace, work delay, a near nmss, or a safety nsk?. . 1 2

d. If you answered "Yes" to any of the questions A8a AZ%h, or ASc, please describe what happened

A9, The next questions are about the time you spent during your hours at work in the past 4 weeks, Circle
the one number from each question that comes closest to your experience.

Allof  Mostof Someof Abitleof Nomeof

a. How often was your performance higher

than most workers on your job?. ... 1 2 3 4 3
b. How often was your performance lower

than most workers on your job?. ... 1 2 3 4 3
¢ How often did you do no work at times

when you were supposed to be workang? . 1 2 3 4 3
d How often did you find yourself not

working as carefully z= yvou should? ... 1 2 3 4 3
e. How often was the gquality of your work

lower then it should have been?. ... 1 2 3 4 3
f How often did you not concentrate encugh

on vour work? .. 1 2 3 4 3
g How often did health problems It the

lond or amowmt of work vou could do?... .. :

- 1 2 3 4 3
4
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Al0. Om a scale from 0 to 10 where 0 is the worst job performance anyone could have at your job and
10 is the performance of a top worker, how would you rate the usnal performance of most workers
in a job similar to yours? {(Circle the number)

Worst Top
Performance Performance
1] 1 2 9 10

e Lt
=
= ry
o
-1
=]

All. Using the same 0-to-10 scale, how would you rate vour nsual job performance over the past vear

or two? (Circle the number)
Worst Top
Performance Performance
1] 1

b
e ki
= b
=ty

i1 7 8 9 10
L | I | | |

All. Using the same 0-to-10 scale, how would you rate vour overall performance on the days you
worked during the past 4 weeks? (Circle the number)

Worst Top
Performance Performance
1] 1 2 3 4 5 6 7 8 9 10
| | | | | | | | | | |

5
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How would you compare your overall job performance on the days you worked during the past 4
weeks with the performance of most other workers who have a similar type of job? (Circle the number)

You were a lot better than other workers

You were somewhat better than other workers
You were a little better than other workers
You were about average

You were a little worse than other workers
You were somewhat worse than other workers
Tou were a lot worse than other workers

-_|muul-l-1-mt-_:.—h
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Bl.

Bl.

B. DEMOGRAFHICS

How old are vou?

Years Old

Are vou male or female? (Circle the letter)

a MMale
b. Female

What iz your current marital status?

a. Marmied or cohabiting
b. Separated

¢. Divorced

d. Widowed

e. Mever mamied

How many children do you have?

a. Mone

b. One

c. Two

d. Three

e. Four or more

What is the highest grade or level of school that you have completed? (Circle the letter)

a. 3th grade or less

b. Some high school, but did not graduate
c. High school graduate or GED

d. Some college or 2-year degree

. d-year college graduate

£ More than 4-year college degres
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B7.

What is your height? (Please record both feet and inches.)

Fest Inches
How much do vou weigh?
Pounds

What iz vour annual income from vour job, before taxes? (Circle the letter)

e i

§1-8960

$1,000 - $1.990
$2,000 - $2.999
§3,000 - 3,950
$4.000 - $4.699
$3.000 - $5.999
6,000 - $6,990
$7,000 - $7.999
§8.000 - $8.999
§2.000 - $6.999

FreHemopp-

$10,000 - 10,995 v

$11.000 - $11.999
$12.000 - $12,900
$13.000 - $13,9990
$14.000 - $14,990
$15.000 - §15,900
$16.000 - $16,9990
$17.000 - 817,999
$18.000 - $18,999
$19.000 - £19.999
$20.000 - 524 900
$25,000 - $29,999
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$30,000 - $34,999
$33.000 - $39,000
$40,000 - $44 999
$45,000 - 340 000
£30,000 - §74,900
§73,000 - 399,999
$100,000 - $149,909
$130,000 - $199,900
$200,000 - 3299599
$300,000 - $450 5000
£300,000 - $999 999
$1.,000,000 or more



THANK YOU

Please return the
completed survey in the

postage-paid envelope.
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World Health Organization Health and Performance Questionnaire (HPQ): Clinical Trials Follow-up Version

TRACKING NUMBER

Copyright ® 2002, World Health Organization.
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INSTRUCTIONS

Mdost of the followmg questions have mimbered response options. Respond by CIRCLING THE NUMBER for your
preferred answer. For example, if you consider your health “Fair,™ respond as follows:

Al. In general, how wounld you rate your overall health now?

1. Excellent

1. Very Good

3. Good
Fair

3. Poor

If none of the categonies fits vou exactly, please respond with the closest category to your expenience.

If you want to change your response, put an “X” through the mcorrect response and circle the correct response. For
example. if you want to chanze your response from “Fair™ to “Good,™ make the correction as follows:

Al. In general, how would vou rate your overall health now?

1. Excellent
2. Very Good
Good
Fair
3. Poor

A few questions in the booldet require you to fill in mumbers or to provide brief written descriptions. Please fill these
out legibly.

Cl. How old are you?
46 YEARSOLD

There are no night or wrong answers. ¥ our responses are completely confidential Please answer as honestly and
accurately as you can
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a

Has there been any change in your employment status since vour last interview? (Circle all that apply)

No changz

Started a new job

Quit a job

Fired

Laid off

Went out on llnesszick leave

Any other change in employment status (Please descnibe below)

S e b b

DIRECTIONS: If vou currently work for pay or profit or are on sick leave, continue with Question 2. If
vou are currently not working and not on sick leave, this is the end of the questionnaire.

C1. How many hours does your employver expect you to work in a typical T-day week?
If it varies, estimate the average. If vou are self-emploved, estimate the number of hours you would
consider a full work week. If vou have more than one job, combine total number of hours for all jobs.

NUMBER OF HOURS

C3. Now please think of your work experiences in the past 4 weeks (28 days). In the spaces provided below,
write the number of days you spent in each of the following work sitnations.

In the past 28 days, how many days did you... NUMBER.
OF DAYS

a ..miss an entire work day becanse of problems with your physical or mental health?
b. .. miss an entire work day for any other reason (including vacation)?
c. ..miss part of a work day becanse of problems with your phyzical or mental health?
d. .. miss part of a work day for any other rezson (including vacation)?

e. ...come in early, go home late, or work on your day off?
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C4.Abount how many hours altegether did you work in the past 4 weeks (28 days)? (See examples below.)
If vou have more than one job, report the combined total number of hours for all jobs. If you did not
work at all in the past 28 days, enter “07 and skip to the end of the questionnaire.

NUMBER. OF HOURS

Examples for Calculating Hours Worked in the Past 4 Weeks

40 hours per wesk for 4 waels = 160 hours

35 hours per wesk for 4 waeks = 140 hours

4] hours per wesk for 4 weeks with 1 B-hor days missed = 144 hours

40 hours per wesk for 4 weeks with 3 4-hour partiz]l days missed = 143 hours

35 hours per weak for 4 weels with 2 8-hour davs missed and 3 4-hour partial days missed = 111 hours

C5. Did you have any of the following experiences at work in the past 4 weeks?

es No
a  Amy special work suecess or achievement? 1 2
b, Amy special work failure?. .o 1 2
c. An accident that cansed either damage work: delay, 2 near miss, or a safety nisk? 1 2

d. Ifvyou answered "Yes" to any of the questons C5a, C3b, or Cic, please describe what happened.

]
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C6. The next questions are about the time yon spent during your hours at work in the past 4 weeks. Circle
the one number from each gquestion that comes closest to your experience.

Allof DMostof Someof Abitleof Noneof

a. How often was your performance higher

than most workers on your job?.. ... 1 2 3 4 5
b. How often was your performance lower

than most workers on vour job?.. ... 1 2 3 4 5
c. How often did you do no work at times

when you were supposed to be workine?. 1 2 3 4 5
d How often did vou find yvourself not

working zs carefully 2= vou should?. ... . 1 2 3 4 5
e How often was the quality of your work:

lower then it should have been?. ... 1 2 3 4 3
f How often did vou not concentrate encugh

onyourwork?. 1 2 3 4 5
g. How often did heslth problems lmot the

lond or amount of work vou could do?.....

3 1 2 3 4 5
3
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C7. On ascale from 0 to 10 where 0 is the worst job performance anyone could have at your job and 10
is the performance of a top worker, how would you rate the nsnal performance of most workers in a
job similar to yours? (Circle the number)

Worst Top
Performance Performance
] 1 9 10

b2
e Gt
= e
=ty
=8
-1
o

L [ | I I I I

C3. Using the same 0-to-10 scale, how would you rate vour usual job performance over the past vear or
two? (Circle the number)

Worst Top
Performance Performance
] 1 2 9 10

e £t
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—thy
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o

C9. Using the same 0-to-10 scale, how would you rate your overall performance on the days vou worked
in the past 4 weeks? (Circle the number)

Worst Top
Performance Performance
] 1 2 9 10

e
e
e L FY
(=41
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=]

C10. How would you compare your overall job performance on the days you worked in the past 4 weeks with
the performance of most other workers who have a similar type of job? (Circle the number)

You were a lot better than other workers

You were somewhat better than other workers
You were a little better than other workers
You were about average

You were a little worse than other workers
You were somewhat worse than other workers
You were a lot worse than other workers

1O L
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THANK YOU

Please return the

completed survey in the

postage-paid envelope.
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SCORING RULES
HPQ 25-DAY CLINICAL VERSION

BASELINE VERSION
Scoring Absenteeism
Absolute absenteeism: 4*A5 — A7
Relative sbsentesizm: (4*A5 — AT)(4*A5)

Relative hours of work: AT/{4*AS)

Scoring Presenteeism
Absolute presenteeizm: 10+*A12

Relative presentecizm: A12/A10

FOLLOW-UP VERSION
Scoring Absenteeism
Absolute absenteeism: 4*C2 — C4
Relative sbsentesizm: (4*C2 — C4)(4*C2)

Relative hours of work: C4/(4%C2)

Scoring Presenteeism

Absolute presenteeism: 10%C9

Relative presentesizm: C9/CT

For additional information on the HPQ go to: hitpr//wanw hep med harvard edn'hpq/mfo php.
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APPENDIX M — JOURNAL GUIDELINES FOR QUALITATIVE PORTION
Journal Guidelines

The purpose of this journal is to give the researcher an understanding of your perceptions
of using a wearable technology device during this 8-week intervention. Please spend 20
to 30 minutes each week documenting your experience in using the wearable device in
relation to the following questions. Please answer the assigned question for the current
week in the intervention. In narrative form, please comment on anything that you think
will help the researcher understand what it is like to use the wearable device. You can
include narratives of actual events between yourself and other people if you like. The
researcher will ask you to comment on anything you like on week 8 of the intervention
period. Additionally, the researcher will ask that if any of your opinions relating to
specific questions change over time that you provide your changed opinion on week 8.

Week 1: Which features of the wearable device are most helpful?

Week 2: How have those features helped you in meeting your exercise goals for the
week?

Week 3: Has the wearable device helped you in other areas of your life? If so, how?
Week 4: Has the wearable device provided during the study saved you time? If so, how?
Week 5: Has the wearable device added flexibility to your schedule needs? If so, how?
Week 6: Has the wearable device motivated you to complete your exercise tasks?
a. If so, how?
b. Which feature(s) of the wearable device motivated you the most?
Week 7: Has the wearable device helped you with self-control in relation to your health?
c. Ifso, how?
d. Which feature(s) of the wearable device helped you the most with self-
control in relation to your health?
Week 8: Has the wearable device helped you feel closer with others in the study?

e. Ifso, how?
f.  Which feature(s) of the wearable device helped you the most?
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