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ABSTRACT
KATHRYN KAVANAGH. How long can they stand it? Examining the effectiveness of
reflexology and a passive relaxation intervention in improving health outcomes in
workers who stand. (Under the direction of DR. LINDA SHANOCK)

Many jobs require workers to stand for prolonged periods of time while
performing their job duties. Prolonged standing at work has been linked to negative
health outcomes, particularly musculoskeletal symptoms (MSS) and fatigue. Reflexology
is one type of complementary and alternative medicine technique that may be well-suited
to reduce musculoskeletal symptoms, fatigue, stress, and anxiety in workers who stand
for prolonged amounts of time, because it involves stimulating reflex points on the feet
that are purported to correspond to different bodily parts, increase relaxation, and reduce
stress. Additionally, general relaxation techniques applied to the feet and lower leg,
combined with passive relaxation time, may also provide some relief. In the current
repeated measures, multilevel study, participants are randomized to either a reflexology
condition or a passive relaxation condition, and their self-reported levels of MSS, fatigue,
stress, and anxiety are assessed for two weeks at pre-test, two weeks during the
intervention stage, and two-weeks post-test. Multilevel analyses reveal that participants in
both groups reported significant reductions in scores across all measures from pre-test
through intervention, but that the decreases did not vary significantly by condition for any
outcomes except anxiety. Results substantiate previous findings regarding the prevalence
of negative health outcomes in standing workers, and provide support for the use of

reflexology or relaxation in helping to alleviate those outcomes.
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CHAPTER 1: INTRODUCTION

Many jobs require workers to stand while performing their job duties. In fact, a
reported 38% of men and 30% of women in the U.S. work in jobs that involve standing
all or almost all the time (Maestas, Mullen, Powell, von Wachter, & Wenger, 2017). Jobs
that require a large amount of standing time may include but are not limited to retail
workers, food service workers, health care personnel, and manufacturing workers. With
such a high percentage of employees standing for their work, there is likely also a large
overlapping percentage of workers feeling fatigued, in pain, and stressed as a result of
this job requirement. There is ample evidence demonstrating a clear link between
prolonged standing and lower back pain, physical fatigue, leg swelling, and
musculoskeletal symptoms (e.g., Garcia, Laubli, & Martin, 2015; Orlando & King, 2004;
Waters & Dick, 2015). Further, pain and musculoskeletal symptoms are also associated
with psychological distress and psychosocial stressors (e.g., Houtman, Bongers, Smulder,
& Kompier, 1994; Messing, Tissot, & Stock, 2006).

Despite the large number of workers who must stand for prolonged periods of
time for their work shifts, and the negative health outcomes associated with prolonged
standing, there is little empirical research focusing on addressing ways to improve these
workers’ health and work experiences. The few existing intervention studies have mostly
been in the ergonomics literature and have focused on interventions like using different
flooring conditions or floor mats, with mixed results (Orlando & King, 2014; Cham &
Redfern, 2001). Research focused on easy-to-implement interventions that could be used
during work breaks or off-work time and target workers’ most painful or fatigued areas of

their bodies would be an important step forward in alleviating the health issues faced by



workers who stand for their jobs. The current study takes an initial step in investigating
how effective two relaxation interventions 1) reflexology (a complementary and
alternative medicine (CAM) technique) and 2) brief foot and lower leg relaxation
techniques followed by passive relaxation are in improving health outcomes in workers
who stand for the majority of their work shifts.
1.1 Alternative Wellbeing Interventions and Reflexology

Alternative wellbeing interventions, often referred to as complementary and
alternative medicine (CAM) cover a range of ancient to new-age approaches to
preventing or treating disease that are not part of conventional medicine due to limited
evidence to date regarding their effectiveness. CAM practices usually come from a
holistic health perspective (e.g., considering the nutritional, emotional, or spiritual
context in addition to the biochemical), and the majority of patients who use CAM
approaches use them to complement conventional health care (Barnes, Bloom, & Nahin,
2008). Data collected from the National Health Interview Survey (NHIS), a nationally
representative survey of the civilian non-institutionalized U.S. population conducted by
the National Center for Health Statistics, indicate that the use of CAM, such as relaxation
techniques (including meditation), yoga, chiropractic care, massage, and acupuncture,
increased significantly from 2002 to 2007 (Su & Li, 2011). Patients often choose to
engage in CAM due to dissatisfaction with or failure of conventional medicine, or they
believe CAM to be more effective for treating certain conditions (Vincent & Furnham,
1996). Further, data on the use of prevalence of CAM indicates that the majority of
therapy visits are for chronic conditions, particularly musculoskeletal pain (Paramore,

1997; Thomas, Nicholl, & Coleman, 2001).



Reflexology is a non-invasive alternative wellbeing technique that might be
particularly applicable and beneficial to employees who stand on their feet at work, given
it is focused on working directly on the feet and lower legs. The use of reflexology dates
back to 3000 B.C. when it was first reported in Chinese literature, as well as depicted in
Egyptian paintings (Stephenson & Dalton, 2003). Reflexology is rooted in zone theory,
the theory that areas of our feet and hands map to different parts of the body, and
applying alternating pressure to these reflex points may improve health outcomes
(Marquardt & Myint, 2011). In reflexology sessions, a reflexologist uses specific
techniques to apply pressure to reflex points on the feet that are believed to correspond to
other parts of the body. In addition to potentially benefitting targeted areas of the body
like the back, legs, and feet, this application of pressure to reflex points in the feet is
thought to provide some overall benefits such as improving circulation, relaxing the body
by activating the parasympathetic nervous system, and stimulating physiological healing
responses in the body via the peripheral nervous system to the central nervous system,
which in turn promotes healing and the body’s return to homeostasis (Poole, Glenn, and
Murphy, 2007; Stone, 2011).

Although the practice of reflexology has existed for centuries, research on the
effectiveness and efficacy of reflexology as a medicinal or therapeutic practice is a
relatively nascent field. Much of the existing research on reflexology has focused on its
effectiveness at improving specific health conditions or symptoms (e.g., premenstrual
symptoms (PMS), Oleson and Flocco (1993); pain and anxiety associated with breast
cancer and lung cancer, Stephenson, Weinrich, & Tavakoli 2000). While it is certainly

important to investigate reflexology as an effective alternative therapy for medical



patients with specific health challenges like breast cancer and PMS, there are other
populations that could also benefit from reflexology research. As discussed earlier, one
such population is workers who stand on their feet for their work shifts who could benefit
from an easy-to-implement wellbeing technique, such as reflexology, that is directly
targeted at their feet and lower legs to help reduce pain, fatigue, as well as overall anxiety
and stress.

1.2 Standing at Work, Reflexology, and Musculoskeletal Symptoms

Workers in jobs requiring prolonged standing are at increased risk for
development of musculoskeletal symptoms (MSS) such as back, leg or foot pain. The
presence of musculoskeletal symptoms has been defined and measured as any ache, pain,
or discomfort in nine bodily areas that involve the musculoskeletal system (neck,
shoulders, upper back, lower back, elbows, wrists/hands, hips/thighs/buttocks, knees, and
ankles/feet) (Kuorinka, Jonsson, Kilbom, Vinterberg, Biering-Serensen, Andersson, &
Jorgensen, K, 1987). MSS can also lead to more severe chronic pain and physical
disabilities, and work-related musculoskeletal disorders account for the highest costs and
prevalence of permanent disability among workers (Bureau of Labor Statistics, 2014;
National Research Council, 2001).

There is a clear association between prolonged standing at work and
musculoskeletal symptoms experienced by those workers, whose industries range from
manufacturing to medical. In a cohort study of 5,604 Dutch workers in industrial and
service companies, prolonged standing predicted low back pain (Andersen, Haahr, &
Frost, 2007). In a separate study of Dutch manufacturing industry employees, 78% of 867

employees reported having health complaints in the last month, particularly



musculoskeletal pain, and found that prolonged standing was associated with leg,
thoracic back, and low back pain (Roelen, Schreuder, Koopmans, & Groothoff, 2007). In
a study on work-related musculoskeletal symptoms in grocery workers, Anton and Weeks
(2016) found that approximately 80% of participants reported job-related musculoskeletal
symptoms, with 51% of those workers reporting low back symptoms, and 50% reporting
pain in their feet. Eleven percent of employees missed work due to symptoms and 25%
sought medical care for symptoms. Hairdressing is another occupation that requires
prolonged standing and is linked to musculoskeletal symptoms and disorders, most
commonly neck pain, wrist/hand pain, and low back pain (Hassan & Bayomy, 2015;
Mussi & Gouveia, 2008). In a study comparing respiratory and musculoskeletal
symptoms in Egyptian hairdressers and office workers, the hairdressers reported
significantly more MSS than the office workers, especially for neck, shoulder, elbow,
hand and wrist, leg and foot, and back pain. Prolonged standing, manual handling,
strenuous shoulder movements, and awkward body posture were all associated with the
self-reported MSS (Hassan & Bayomy, 2015). Surgeons represent another occupation at
risk for developing MSS due to standing at work. One study conducted by Dianat,
Bazazan, Souraki, Azad, and Salimi (2018) found that 77.2% of surgeons reported
musculoskeletal symptoms during the year prior to participation, most commonly in the
knees, neck, low back, and shoulders, with 52.6% of surgeons reporting disruption of
normal activities due to MSS. The risk of these symptoms also increased as the duration
of surgery (i.e., time spent standing without breaks) increased. The prevalence of MSS,
including but not limited to lower back pain, and thoracic back, neck, and foot pain and

symptoms (Andersen, Haahr, & Frost, 2007; Anton & Weeks, 2016; Dianat, Bazazan,



Souraki, Azad, & Salimi, 2017; Roelen, Schreuder, Koopmans, & Groothoff, 2007;) in
standing workers across various industries warrants investigation into interventions to
decrease workers’ pain and other symptoms and improve their well-being.

Reflexology may be an effective and simple intervention to reduce
musculoskeletal symptoms, including pain, in these areas. The techniques involved in
reflexology directly incorporate tactile relaxation techniques to the feet and lower legs to
reduce pain in those areas (similar to massage). Further, the application of alternating
pressure to reflex points that are theorized to correspond to areas of the brain that regulate
pain perception (e.g., the pituitary gland) is thought to aid the process those brain areas
initiate in returning the body to homeostasis. This contribution of reflexology in helping
relieve pain is based on the neuromatrix theory of pain (Loeser & Melzack, 1999;
Melzack, 1999). The neuromatrix theory proposes that pain is a multidimensional
process, in which the “body-self neuromatrix” in the brain produces pain, or our
perception of pain (see Melzack, 1999 for a review). The body-self matrix, coined by
Melzack (1999), is posited to be a widespread network of neurons, distributed throughout
areas of the brain, that “generates patterns, processes information that flows through it,
and ultimately produces the pattern that is felt as a whole body possessing a sense of self”
(p. 1380). Relatedly, reflexology is thought to affect the “complex inputs and processing
in the neuromatrix of the brain” (Stephenson, Swanson, Dalton, Keefe, & Engelke,
2007, p. 128), such that it supports the processes that lead to an individual perceiving less
pain and other processes that return one to homeostasis. Reflexology has also been
proposed to relax tension and improve nerve and blood supply to organs and body parts,

helping the body restore to homeostasis (Byers, 2001).



Reflexology has been studied on medical patients who experience chronic pain,
with some promising results (Oleson & Flocco, 1993; Poole, Glenn, & Murphy, 2007;
Tsay, Chen, Chen, Lin, & Lin, 2008; Hodgson, 2000). For example, Oleson and Flocco
(1993) conducted a randomized control study on reflexology’s effectiveness in treating
PMS, including somatic symptoms such as breast tenderness, abdominal bloating, and
menstrual cramps, and psychological symptoms like feeling anxious, depressed, irritated,
or critical. Thirty-five participants received either ear, hand, and foot reflexology or
placebo reflexology for 30-minute sessions over eight weeks. The reflexology group
received reflexology from trained reflexologists on specific areas of the ears, hands, and
feet that correspond to areas of the body appropriate for treating PMS, including the
ovaries, uterus, pituitary gland, etc. Participants in the placebo reflexology group were
given “uneven tactile stimulation” (i.e., very light or very rough) to areas of the ears,
hands, and feet that are not appropriate for treating PMS, including the nose, ear,
shoulder, etc. Participants in the reflexology treatment group reported significantly
greater reduction in premenstrual symptoms than did participants in the placebo group,
and this difference lasted for two months post-treatment. Although reducing premenstrual
symptoms is outside the focus of the current study, this study does lend support for the
use of reflexology in reducing painful somatic symptoms.

In addition, the effectiveness of reflexology in reducing chronic pain experienced
by cancer patients has been explored in a few studies. Tsay, Chen, Chen, Lin, and Lin
(2008) found that postoperative patients with gastric cancer who received reflexology
reported less pain and anxiety after follow-up when compared to patients who received

usual pain management. Additionally, Hodgson (2000) found that cancer patients who



received reflexology reported significantly lower pain levels than patients who received
“placebo reflexology,” or a gentle foot massage that did not stimulate reflex points on the
feet. While these studies are limited by their small sample sizes, they employed a similar
methodology to the one used in the current study: participants were randomly assigned to
a 40-minute reflexology or “placebo reflexology” group involving gentle foot massage
and were blind to the intervention.

In a randomized control study of reflexology in managing chronic lower back
pain, 243 participants were randomized to either a reflexology group, a progressive
relaxation group, or a non-intervention group. The reflexology group received treatment
for six weeks from five reflexologists, and the progressive relaxation group received
guided relaxation from four trained therapists. Participants’ pain and physical
functioning, depression, and general health were measured. Pain and physical functioning
significantly improved for all participants, however, there were no significant differences
between groups. The reduction in pain scores was largest in the reflexology group,
however, although not significantly more than in the other groups (Poole, Glenn, &
Murphy (2007).

Taken together, these findings suggest that it is plausible that reflexology may be
effective in reducing pain of various kinds. Additionally, relaxation techniques or placebo
reflexology also led to reduction in pain (e.g., Oleson & Flacco, 1993; Poole et al., 2007),
though usually not to the extent experienced by participants who received reflexology.
Thus, the current study hypothesizes that participants who receive reflexology and
participants who receive brief foot and lower leg relaxation techniques followed by

passive relaxation (henceforth referred to as the relaxation condition), will both report



reductions in pain and other musculoskeletal symptoms while receiving their respective
treatments, but the reduction will be significantly steeper for those who receive
reflexology.

Hla: Participants in both conditions will demonstrate a significant decrease in

musculoskeletal symptom scores from pre-test through intervention.

H1b: The negative change trajectory in musculoskeletal symptom scores from

pre-test through intervention will be significantly steeper for participants in the

reflexology condition than for participants in the relaxation condition.
1.3 Standing at Work, Reflexology, and Fatigue

In addition to pain, workers who must stand for prolonged periods of time will
likely experience fatigue from standing. Fatigue is a result of an increase in
psychophysiological workload and reduced sleep, and can be categorized as acute fatigue
or chronic fatigue (Querstret, Cropley, & Schaw, 2017). Acute fatigue is temporary and
can be changed by rest and/or task moderation; it refers to a need to recover (Winwood,
Lushington, & Winefield, 2006). Chronic fatigue is persistent and may be due to
continuing to tax already overburdened systems (Querstret, Cropley, & Schaw, 2017;
Winwood, Lushington, & Winefield, 2006). Workers who stand would likely experience
acute fatigue that can be reduced when they get off their feet after a day of work, but they
may also experience chronic, ongoing fatigue from ongoing standing at work over time.
Several studies have demonstrated that prolonged standing tasks can increase acute
physical fatigue reported by workers (Balasubramanian, Adalarasu, & Regulapati, 2009;
Drury, Hsiao, Joseph, Joshi, Lapp, & Pennathur, 2008; Jorgensen, Hansen, Lundager, &

Winkel, 1993; and Waters & Dick, 2015). For example, Garcia, Laubli, and Martin
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(2015) found that participants who simulated standing work for five hours (including
five-minute seated rest breaks and a 30-minute break) showed significant increases in
both objective measures of acute muscle fatigue and subjective ratings of fatigue after
their standing work shifts (although perception of fatigue did not persist 30 minutes after
the work). In another study, production employees at a metal stamping company spent
about 80% of their 12-hour shifts standing. These workers reported moderate to extreme
fatigue in their lower backs and legs, and SEMG (an objective measure of muscle activity
through electrodes that detect myoelectric signals) results revealed that all lower back and
legs muscles were fatigued, as early as 20 minutes into their shifts (Halim, Omar, Saman,
& Othman, 2012)

Fatigue has been measured in some existing studies of reflexology, with evidence
that reflexology may reduce fatigue levels. For example, Wilkinson, Lockhart, Gambles,
and Storey (2008) conducted a review of studies testing the efficacy of reflexology on
cancer patients, and concluded that both reflexology and foot massage more generally
may be helpful in reducing fatigue. As reflexology involves directly working to relax the
person overall with direct stimulation on the lower legs and feet, reflexology would seem
a good choice to help reduce physical fatigue from standing at work. Similar to the
reduction in MSS experienced by participants who receive relaxation or placebo
reflexology, participants may also experience some benefit when experiencing brief foot
and lower leg relaxation techniques followed by passive relaxation. I expect participants
who receive reflexology to experience greater reductions in fatigue than those who
receive only brief foot and lower leg relaxation because during the reflexology

intervention proposed for this study, the manual relaxation of the foot and lower legs



11

occurs throughout the entire session (30 minutes), as opposed to only during the
beginning (5 minutes). Additionally, reflexology should, theoretically, stimulate the areas
of the brain associated with pain reduction, fatigue reduction, and relaxation. Therefore, I
hypothesize that participants in both groups will experience a reduction in fatigue scores
from pre-test through the course of their intervention, but the reduction in fatigue will be
significantly greater for participants who receive reflexology.

H2a: Participants in both conditions will demonstrate a significant decrease in

fatigue scores from pre-test through intervention.

H2b: The negative change trajectory in fatigue scores from pre-test through

intervention will be significantly steeper for participants in the reflexology

condition than for participants in the relaxation condition.
1.4 Standing at Work, Reflexology, and Stress

It has been well established that employees in the U.S. often experience relatively
high amounts of stress at work (e.g., Richardson & Rothstein, 2008). In addition to the
usual stressors employees experience at work such as job demands and environmental
stressors (e.g., time pressure, noise, and heat) (Demerouti, Bakker, Nachreiner, &
Schaufeli, 2001), employees who stand at work must deal with those stressors while
experiencing an additional, ongoing stressor on the body. In the same study mentioned
previously in which 75% of Dutch manufacturing industry workers experienced pain
from standing, those employees who mentioned standing work were also significantly
more likely to report feeling nervous or agitated (Roelen et al., 2007), which are

symptoms of stress (e.g., Lovibond & Lovibond, 1995, Szabao, 2011).
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Standing workers must face the normal demands of their job while also standing
for hours on end, increasing their allostatic load and thus likely causing them to often feel
stressed while at work. The allostatic load model of stress, coined by McEwen and Stellar
(1993), is one of the leading stress theories. “Allostasis” means stability through change,
referring to “the process of adjustment of various effector systems (cardiovascular,
neuroendocrine, and others) that serve to cope with real, imagined, or anticipated
challenges to homeostatic systems” (Ganster & Rosen, 2013; p. 1090). “Allostatic load”
represents the consequences of chronic exposure to fluctuating or heightened stress
responses, which can eventually reduce one’s ability to cope with stress and regulate
responses, which further perpetuates the stress cycle. The allostatic load model proposes
a three-stage process, in which continued overstimulation of primary mediators (i.e.,
stress hormones that prepare the body to cope with demands) leads to dysregulation in
secondary mediators (i.e., set-point adjustments in the immune, cardiovascular, and
metabolic systems that, when consistently dysregulated, are risk factors for mental and
physical diseases). If these secondary dysregulations are continued, this can lead to
tertiary health outcomes (i.e., disease endpoints) (Ganster & Rosen, 2013).

The allostatic load model has been used in occupational health psychology as a
theoretical model to explain the cumulative effect of stress on employees. Several studies
have examined allostatic load theory in the workplace, and show support for the notion
that work stressors are challenges to the homeostatic system, which can have negative
consequences including increasing disease trajectories (Juster, McEwen & Lupien, 2010;
Taylor Repetti, & Seeman, 1997). For example, in a study on female Swedish public

health care workers, fatigue was associated with lack of recovery from work stress, and
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demonstrated an increased risk for high allostatic load (von Thiele, Lindfors, &
Lundberg, 2006). Higher work-related stress, operationalized as effort-reward imbalance,
was also associated with higher allostatic load in German industrial workers (Mauss,
Jarczok, & Fischer, 2016). Job factors like lower job control in Chinese industrial
workers, higher job demands in Chinese employees, and effort-reward imbalance and
burnout in female German schoolteachers have all been shown to be correlated with
higher allostatic load levels (Bellingrath, Weigl, & Kudielka, 2009; Li, Zhang, Sun, Ke,
Dong, & Wang, 2007; Sun, Wang, Zhang, & Li, 2007).

While occupational prolonged standing has not been a focal variable in studies of
allostatic load thus far, prolonged standing likely represents a physical stressor of the job
that increases the allostatic load of workers who must stand for most of or all of their
work shifts. One of the main benefits of reflexology is to reduce stress and return the
body to homeostasis (American Reflexology Certification Board, 2013; Stone, 2011).
Reflexology reduces stress by increasing relaxation and helping the body return to
homeostasis through various physiological mechanisms. Thus, reflexology may reduce
the allostatic load of participants and allow their bodies to better anticipate and prepare
for stressful demands (such as standing), and then react, cope, and recover appropriately
with any work stress.

Few studies have investigated reflexology’s use in reducing stress. One study
conducted by Atkins and Harris (2008) investigated using reflexology for managing
stress in the workplace. Although their final sample consisted of only four participants,
they demonstrated promising results. Generally, participants reported improved levels of

psychological wellbeing, stress symptoms, and musculoskeletal problems (with some
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variance for different participants within these outcomes). I expect that reflexology will
help reduce perceived stress in employees who stand at work. More generally, relaxation-
based stress reduction interventions have been shown to be effective in reducing stress in
a variety of populations (e.g., Bastani, Kazemnejad, Vafaei, & Kashanian, 2005;
Yusufov, Nicoloro-SantaBarbara, Grey, Moyer, & Lobel, 2019). I hypothesize that
participants who receive reflexology will show greater reductions in stress than those in
the relaxation condition, due to reflexology’s theoretical underpinning that reflexing
certain areas of the foot that correspond to stress responses in the brain should promote
stress reduction. Participants in the reflexology condition will receive reflexology which
includes targeting these stress reduction points, whereas participants in the relaxation
condition will not.

H3a: Participants in both conditions will demonstrate a significant decrease in

stress scores from pre-test through intervention.

H3b: The negative change trajectory in stress scores from pre-test through

intervention will be significantly steeper for participants in the reflexology

condition than for participants in the relaxation condition.
1.5 Standing at Work, Reflexology, and Anxiety

The physical fatigue and pain are experienced by those who stand at work (e.g.,
Andersen, Haahr, & Frost, 2007; Anton & Weeks, 2015; Waters & Dick, 2015) may be
linked to experiencing anxiety as well. If standing workers often experience chronic
lower back pain and pain in other musculoskeletal regions, they may also experience
pain-related anxiety associated with work and standing for long hours. As Boyd et al.

(2016) explain, “as pain becomes chronic, anxiety and fear intensify and avoidance
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behaviors become more frequent, interfering with daily activities and negatively affecting
the patients’ emotional wellbeing and quality of life” (p. 1758). Thus, there is a plausible

association between the established pain and MSS resulting from prolonged standing and
feeling anxiety related to that pain.

Reflexology may be able to help reduce anxiety in individuals, both through the
predicted decreases in musculoskeletal symptoms and pain, as well as through the overall
experience of relaxation and anxiety reduction participants often report due to
reflexology (e.g., Stephenson, Weinrich, & Tavakoli, 2000; Vardanjani, Alavi, Razavi,
Aghajani, Azizi-Fini, & Vaghefi, 2013). A few studies have investigated the use of
reflexology in reducing anxiety. For example, one study examined the effects of
reflexology on anxiety and pain in breast and lung cancer patients. Although researchers
administered only one session and did not include any follow-up measures, they found
that participants’ reported anxiety and pain levels were significantly lower immediately
following the reflexology session (Stephenson, Weinrich, & Tavakoli, 2000). In another
study, 70 patients undergoing coronary angiography were randomly assigned to a
reflexology condition or foot massage condition. Both groups showed significant
decreases in anxiety 30 minutes after receiving their treatment, and the reduction in the
reflexology group was significantly greater than that of the foot massage condition
(Vardanjani, Alavi, Razavi, Aghajani, Azizi-Fini, & Vaghefi, 2013). The current study
expands on these findings using a more robust, repeated-measures design, and tests the
longevity of any reduction in anxiety that participants experience. Based on these study
findings and the theoretical notion that reflexology’s incorporation of reflexing areas of

the foot that correspond to anxiety responses should result in decreased anxiety, I expect
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that the reduction in anxiety will be greater for participants in the reflexology group than
for participants in the relaxation group.
H4a: Participants in both conditions will demonstrate a significant decrease in
anxiety scores from pre-test through intervention.
H4b: The negative change trajectory in anxiety scores from pre-test through
intervention will be significantly steeper for participants in the reflexology

condition than for participants in the relaxation condition.
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CHAPTER 2: METHOD

2.1 Participants

Participants were recruited via flyers posted in campus buildings and through
listserv emails sent to students, faculty, and staff of a large southeastern U.S. university.
In order to qualify for participation, interested individuals had to be (1) at least 18 years
of age, (2) working full- or part-time (i.e., at least 20 hours per week), (3) in a job that
requires they stand for at least four continuous hours or at least half of their work shift,
and (4) experience pain or fatigue from prolonged standing at work.

An a priori power analysis using G*Power was also conducted to determine the
required sample size for the current study’s design, which resulted in a total required
sample size of N =28. Additionally, a minimum of 30 participants has been previously
found to be adequate in providing enough statistical power to detect effects in within-
person designs (Scherbaum & Ferreter, 2009). Given one of the main goals of this study
was to examine within-subject change over time, we aimed to attain a sample size of at
least 30 participants. Initial recruiting efforts involved presenting information about the
study and distributing participant sign-up sheets to classes taught by university graduate
students. This approach was not effective in obtaining interested participants, only one
participant was successfully recruited using this method. The next recruiting effort
involved posting flyers with relevant information about the study (including time
involvement and incentive information) and contact information of the principal author in
public boards and spaces around the university campus. This strategy was more fruitful,
resulting in 15 individuals recruited to participate. Along with the posting of flyers, a

second successful recruitment effort involved sending a mass email, sent through a
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university listserv to university students, faculty, and staff. The email included the same
relevant information about the study and the contact information of the principal author.
Over 300 students and staff members expressed interested in participating in the
study through the mass email. The lead author contacted most of them (166), in the order
interest emails were received, to provide them more information about the study, the time
commitment involved for the study, and to schedule a time for an initial orientation
session. Not all interested individuals were contacted due to the volume of emails and
resource constraints to schedule and meet with each one. Of the 166 emailed, 54
participants agreed to attend an orientation session to meet the principal investigator and
sign an informed consent form. A participant flow chart is displayed in Figure 1 to further
describe process of arriving at the final sample size. The final sample consisted of 31
participants. Participants were randomly assigned to one of two conditions, either a
reflexology condition (N = 15) or a relaxation condition (N = 16). Participants in the
reflexology condition received 3-4 (participant schedule permitting) 30-minute
reflexology sessions from a trained member of the researcher team which included 10
minutes of foot and leg relaxation techniques (five minutes at the beginning of the session
and five minutes at the end of the session), and 20 minutes of reflexology techniques.
Participants in the relaxation condition received 3-4 (participant schedule permitting) 30-
minute relaxation sessions consisting of five minutes of foot and leg relaxation
techniques at the beginning of the session, followed by 25 minutes of passive relaxation
alone (more detailed description of the two conditions is provided in the Procedures

section below).
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On average, participants were 21.58 years old (SD = 4.40), with 73.33%
identifying as female, in their third year of college (SD = 1.07), and were diverse in terms
of race/ethnicity: 36.67% identified as being white, 26.67% identified as Asian, 26.67%
identified as black or African American, 6.67% Latinx or Hispanic, and 3.33% American
Indian or Alaskan Native. Participants worked an average of 25.16 hours per week (SD =
4.50), had an average tenure in their position of 13.97 months (SD = 13.00), and all
participants were working in a paid position. The majority of participants worked in the
food service industry (50%), retail (17%), and “other” (23%). Participants in the “other”
category listed entertainment, health/hospital, customer service, warehouse, or
engineering as their job type. Participants reported standing for 93% of their time at work
(8D =9.51) on average, and 73% reported that their workplace did not offer any standing
accommodations (e.g., stool, standing mat, etc.).

The current study was funded through the Psi Chi Graduate Research Grant
(awarded $1,500), which allowed for purchasing of study incentives and equipment.
Participants received conditional incentives for completing surveys and attending their
relaxation sessions. If participants attended both relaxation sessions and completed the
accompanying survey for that week, they received a $10 Amazon gift card; attending all
four relaxation sessions and completing both weekly surveys meant receiving $20 in
Amazon gift cards. If participants met those requirements, and then completed the rest of
the study surveys (two post-test and one final), they were entered into a random drawing

for one of three $100 Amazon gifts cards.
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2.2 Procedure

Interested potential participants came to an on-campus lab room to meet the
principal investigator, learn what participation would involve, sign an informed consent
form, and complete a baseline survey. Before signing the informed consent form, the
principal investigator also verbally confirmed with each participant that they are eligible
for participation (i.e., stand at work for at least four continuous hours during their shifts,
and experience pain or fatigue from that standing). The baseline survey included
demographic questions, job and standing-related questions, and the focal variable
measures (i.e., MSS, anxiety, stress, sleep, and fatigue measures). The main purpose of
the baseline study (besides gathering demographic variables) was to further confirm
participants qualify for the study. To that end, in the baseline survey, participants were
asked to report on such symptoms over the past month. See Appendix A for a full list of
baseline survey items.

During this initial visit to the lab, participants also provided their typical work and
class schedules for scheduling purposes. After the baseline survey, participants were sent
a weekly survey for six weeks, followed by a final survey at the end. These weekly
surveys included the same measures of MSS, anxiety, stress, and fatigue and asked
participants to rate how much they had experienced them over the past week. All study
surveys were distributed through the survey software Qualtrics, and the remainder of the
study survey links were sent to participants via email. Participants were told that survey
items would ask them to reflect on the past workweek, and were instructed to complete
the surveys as soon as possible after their last work shift of the week. These weekly

surveys also included qualitative questions about how participants felt physically and
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mentally at work, outside of work, and, in the weekly surveys distributed during the
intervention stage described below, we also asked participants how they felt during and
after their relaxation sessions that week. See Appendix B for a full list of weekly survey
items. Surveys were sent after participants completed their work shifts for the week, and
relaxation sessions were scheduled before work shifts to the extent possible.

Pretest Stage. For the two weeks following the baseline survey completion,
participants were sent their first two weekly surveys. Participants were asked to complete
these surveys as soon as possible after completing their most recent work shift. The
purpose of this pretest period was to establish participants’ initial levels of the study
outcome measures, before moving to the intervention phase, wherein participants
received either reflexology or relaxation sessions four times during the two-week period.
Scores on each outcome variable were averaged across these two weekly surveys so that
the scores would be representative of, on average over the two-week pre-test period, the
level of stress, anxiety, fatigue, and musculoskeletal symptoms the person was
experiencing.

Intervention Stage. For the two weeks following the pretest stage, participants
received four 30-minute relaxation (either reflexology or relaxation condition) sessions
from the study researchers. All researchers received at least 50 hours of training in
reflexology, under the supervision of Dr. Linda Shanock, nationally board-certified
reflexologist with over 200 hours of training and 4 years of experience as a practicing
reflexologist. Based on personal communications from two nationally board certified and
experienced reflexologists, reflexology clients tend to report experiencing greater relief

from and more prolonged reduction in symptoms after 3-4 sessions of reflexology, which
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led to the decision of having participants receive four sessions (personal communication.
Tacy Apostolik, April, 2018, Linda Shanock, April, 2018). Additionally, the body’s
immediate positive reactions to reflexology are thought to last for about 24-48 hours after
a session, with cumulative positive effects building over multiple sessions (Teagarden,
n.d.). In order for participants to experience the benefits of reflexology during their work
shifts, all sessions were scheduled before a participant’s work shift the same day, or when
not possible, the day before a four-hour or more standing work shift. Sessions took place
in the on-campus lab room where the baseline survey and orientation session occurred,
with participants either lying face-up on a yoga mat on a table, or reclined back in a zero-
gravity chair (once funding became available to purchase such a chair), while listening to
the same calming music playing, and with dim lighting. The goal was to create a relaxing
environment for all participants. The sessions for both conditions lasted 30 minutes.
Participants in the reflexology condition received five minutes of foot and leg relaxation
techniques (similar to foot massage), as well as a targeted standardized reflexology
protocol. Participants in the relaxation condition received about five minutes of foot and
leg relaxation techniques (similar to foot massage), followed by passive relaxation (i.e.,
they stayed reclining but did not receive any additional massage or reflexology) for the
remaining 25 minutes of the 30-minute session. During this intervention stage,
participants continued to complete the weekly surveys.

Posttest Stage. During the two-week period following the intervention stage,
participants were asked to continue to complete the remaining two weekly surveys. The
purpose of the posttest stage was to determine how long the potential benefits of

reflexology and foot and lower leg relaxation may last. Participants were also sent a final
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survey, asking for qualitative information about their experiences as a participant. Upon
completion of the study, participants received debriefing information.
2.3 Measures

The measures below were administered to both intervention groups, and were
included in each weekly survey. Cronbach’s alpha values were calculated for survey
measures from each weekly survey, see Table 1 for these reliability coefficients. The
reliability coefficient values stayed relatively stable or increased over time, so reliability
coefficients from the first pre-test survey and second post-test time points are reported
below for the sake of parsimony. Average composite scores for each scale were used in
the data analyses.

Demographic Information. Demographic information was collected in the initial
baseline survey, including age, gender, race, student class, job type, job tenure, weekly
hours worked, time spent standing at work, and whether standing accommodations were
available at work. These variables were included for descriptive purposes only.

Musculoskeletal Symptoms. Prevalence of musculoskeletal symptoms was
measured using an adapted version of the Somatic Symptom Scale-8 (SSS-8). The SSS-8
is a shortened version of the Patient Health Questionnaire-15. The SSS-8 measures
symptoms including gastrointestinal, pain, fatigue, and cardiopulmonary symptoms by
asking participants to assess the question, “During the past week, how much have you
been bothered by any of the following problems?” The time referent was changed to
“during the past month” in the baseline survey. Of the problems included in the measure,
those that are relevant to the current study include the musculoskeletal symptoms of

“back pain” and “pain in arms, legs, or joints,” which are rated on a Likert-type scale
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ranging from “0 = not at all” to “4 = very much.” In the SSS-8 pain in all three regions is
assessed with just one item. We adapted the scale such that the item “pain in your arms,

2 ¢

legs, or joints” was separated into three separated items: “pain your arms,” “pain in your
legs,” and “pain in your joints.” Given that we were mainly interested in leg, back, foot,
and joint pain for workers who stand, the item “pain in your feet” was also added to
capture foot pain, a central component of the current study. The other unrelated scale
items (i.e., stomach or bowel problems, fatigue, etc.) were also removed. The final scale
included five items. This scale has previously been shown to have high reliability and is
well-validated (e.g., Gierk, et al., 2014; Zijlema et al., 2013). This scale acts as an index,
or formative measure, of MSS. Items in formative measures are not interchangeable (e.g.,
omitting one of the items would mean omitting part of the conceptualization of MSS)
(Bollen & Lennox, 1991; Diamantopoulis & Winklhofer, 2001). Additionally, given the
formative nature of this scale (i.e., the indicators “cause” the latent variable), traditional
measures of validity and reliability (e.g., internal consistency) are not appropriate,
because scale items may not correlate with each other but can still be important indicators
of the construct (Diamantopoulis & Winklhofer, 2001).

Fatigue. Fatigue was measured through two scales. The first measure captures
both physical and mental symptoms of fatigue generally, and the second measure focuses
on fatigue levels of the legs, feet, and back, which are of particular interest for the current
study. The first scale is the Fatigue Questionnaire developed by Chalder et al. (1993).
This is an 11-item measure of fatigue, including seven items related to physical
symptoms of fatigue and four items related to mental symptoms of fatigue. Example

items include, “Do you have problems with tiredness? Do you feel sleepy or drowsy? Are
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you lacking in energy? Do you have difficulty concentrating?”’ Items were modified to
reference the past week given that our plan for the study was to asses these fatigue levels
weekly (i.e., “In the past week, I have had problems with tiredness,” etc.). Items are
scored using a four-point Likert-type scale (e.g., better than usual = 0, no more than usual
= 1, worse than usual = 2, much worse than usual = 3). The scoring anchors were
modified for the current study to better reflect a response to the modified items (i.e.,
instead of answering a questions referring to prevalence of a symptom compared to one’s
usual feeling, participants are responding to an agree/disagree statement referencing the
past week). Scores are summed for a total score of fatigue, higher scores indicating more
fatigue. Internal consistency reliability has previously been shown to be strong, as well as
evidence that construct and discriminant validity are supported (e.g., Chalder et al., 1993;
De Vries, Michielsen, & Van Heck, 2003). At the first pre-test time point, the internal
consistency of the items in this study’s sample was good (ot = 0.77). The reliability of this
scale increased over the course of the study, indicating high reliability of the scale by the
second post-test time point (o = 0.89).

The second fatigue scale was created based on a study conducted by Orlando and
King (2004) investigating perceptions of fatigue and discomfort after prolonged standing
on various flooring conditions. The specific items from this study were not provided, so
the research team developed items based on the measure descriptions provided by
Orlando and King (2004). The four items in this scale ask participants to rate their level
of general body tiredness (i.e., weakness, fatigue), and tiredness levels of their legs, feet,
and back. Participants indicated their tiredness levels on a 5-point Likert scale ranging

from 1 (not tired) to 5 (very tired). We decided to ask participants about their “tiredness”
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with the prompt “(i.e., weakness, fatigue)” instead of “fatigue” explicitly, due to concerns
that not all participants would understand what fatigue means. This scale showed good
reliability in our sample, with a Cronbach’s alpha of 0.74 at the first pre-test time point,
and increased to 0.89 by the second post-test time point.

Perceived Stress. Participants’ level of perceived stress was measured by the
commonly used Perceived Stress Scale-14 (PSS-14; Cohen, Kamarck, &

Mermelstein, 1983), a 14-item measure of stress during the previous month at work.
Example items include, “In the last month, how often have you been upset because of
something that happened unexpectedly?” and “In the last month, how often have you felt
nervous and ‘stressed’?” with answers ranging from “0 = never” to “4 = very often.”
Scores are obtained by reversing responses to the seven positively stated items and then
summing responses from all scale items. This scale has previously shown to have high
coefficient alphas in previous studies (Lee, 2012). The scale showed high reliability in
the current study (o0 = 0.86) at the first pre-test time point. At the second post-test time
point, reliability had increased further (o = 0.90)

Anxiety. The anxiety subscale of the Depression, Anxiety, and Stress Scale
(DASS) was used to measure participants’ anxiety and stress. This 7-item measure asks
participants to rate how much statements have applied to them over the past week.
Sample items include “I felt that [ was using a lot of nervous energy” and “I felt I was
close to panic.” Participants rate the applicability of each statement on a 4-point Likert
scale ranging from 0 (“Did not apply to me at all”’) to 3 (“Applied to me most of the
time”). High reliability estimates for the anxiety subscale have been reported in previous

findings (e.g., Brown, Chorpita, Korotitsch, & Barlow, 1997; Osman, Wong, Begge,
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Freedenthal, Gutierrez, & Lozano, 2012). In the current study, this scale showed high
reliability (o = 0.71) at the first pre-test time point, with Cronbach’s alpha increasing to
0.89 by the second post-test survey administration.

Qualitative Questions. As described above, weekly surveys also included
qualitative questions asking how participants felt during their work shifts that week and
outside of their work shifts that week (see Appendix B for actual wording of both
questions). During the intervention stage of the study, participants were also asked how
they felt during and after their relaxation sessions that week. Qualitative questions were
included to allow for participants to describe their experiences in their own words, react

to the sessions, and contextualize their quantitative responses.



28

CHAPTER 3: DATA ANALYSIS

The data were analyzed using a repeated measures approach to multilevel
modeling (MLM). MLM offers statistical tests of main effects and interactions between
variables at the within-person and between-person levels (Kristjansson, Kircher, and
Webb, 2007). The current study used the MLM framework because it allows for
examination of nested data—in the current study, time points are nested within
participants. The repeated measures approach to MLM allows us to assess how
participants’ outcomes change over time, and allows for testing of whether that change is
dependent on the intervention condition.

Analyses were conducted using R’s nlme package (Pinheiro, Bates, DebRoy,
Sarkar, & R Core Team, 2019), which fits a linear mixed-effects model while allowing
for nested random effects. This analysis models initial starting points on all outcomes as
well as participants’ change trajectories in the outcome variables over the course of the
study, and tests for significant differences in outcomes between groups and between time
points. Composite scores for each measure were used in the analyses, (average of the
items across the two pre-test time points, an average of the items after the first week of
intervention, and an average of the items after the second week of intervention) and were
calculated by averaging the item-level responses for each measure. MLM analyses
require running four models. The four models assessed whether the participants’ scores
on all outcome variables differed at pre-test (null model), if their scores changed across
the time points included (modeling time), whether the pre-test starting points on all
outcome variables varied by condition (intercepts-as-outcomes model) and whether that

change over time varied by condition (slopes-as-outcomes model).
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3.1 Model Building

The first step in the analyses was to estimate a null model, to understand the
percent of variance in outcome variables that is due to between-person variance vs.
within-person variance. Null models were run for each outcome across the pre-test and
intervention time points. This model is defined as:

Level 1

Yii= Boit 1ij

Level 2

Boj = Yoo + uo;
Results from this model are used to compute the intraclass correlation (ICC), which
provides the percentage of variance in each outcome explained by between-person
variability (instead of solely within-person variability over time). It is important to
establish that between-person variability in our outcome variables exists given that our
intervention (reflexology vs. relaxation condition) is at the between-person level.
Therefore, there has to be some between-person variability in our outcome variables so
that we can use intervention condition as a variable to potentially explain that between-
person variability, in addition to explaining reductions in our outcome variables over
time.

The second step was modeling time. This model tests whether there is a linear
relationship between time and the outcome variable (on average). The formula below
shows the form of this model.

Level 1

Yii= Boj + B1(Time) + rj

Level 2

Boj = Yoo + oj
Bi =1v10+ uyj
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Next, an intercepts-as-outcomes model was used to test the relationship between
intercept values (pre-test starting point values) and condition, which explains whether
participants’ pre-test levels of each outcome vary by condition. This also serves as a
randomization check—if the randomization of participants to each condition worked, a
non-significant relationship between intercept and condition would be expected. The
formula for this model demonstrates how this model estimates that the dependent variable
is a function of the linear effect of the condition plus random error between those groups,
plus the linear relationship of time plus random error. The slopes between time and the
dependent variable are fixed, so are therefore assumed not to vary between groups
(Bliese, 2006).
Level 1
Yij= Poj + P1(Time) + 1

Level 2
Boj = Yoo + yo1(Condition) + uy;
Bij =1vy10 + uyj

The final step in the MLM analyses was to predict slope variation using a slopes-
as-outcomes model. This allows us to answer the focal question: does the growth
trajectory in each outcome change over time, and does it vary by condition? The
interaction between time and condition is added to the model here, which means we can
test whether the participants’ conditions explain their within-person change over time
(Bliese, 2016).

Level 1

Yij= Poj + P1(Time) + rjj

Level 2

Boj = Yoo + Yo1(Condition) + uy;
Bij =vi0 + y11(Condition) + uy;
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3.2 Qualitative Analyses

To analyze the qualitative responses from participants, a thematic analysis was
conducted. Thematic analysis is “a method for identifying, analysing and reporting
patterns (themes) within data. It minimally organizes and describes your data set in (rich)
detail” (Braun & Clark, 2006, p. 79). Thematic analysis is also not prescribed to any one
theoretical framework or epistemology, and is therefore open to a range of uses and
interpretations (Braun & Clark, 2006). The principal author conducted the thematic
analysis, using the guidelines and steps outlined by Braun and Clark (2006). To that end,
after becoming familiarized with the qualitative responses, initial codes were generated.
This coding was extensive and inclusive, and individual participant responses were often
each coded as several different codes. Coding was organized by study stage; all responses
from the pre-test stage were coded together, all responses from the intervention stage
were coded together, and all responses from the post-test stage were coded together. This
approach was used based on the assumption that different codes and themes would be
different as participants progress throughout the study and experience their relaxation
sessions. After generating initial codes, the principal author searched for themes in the
codes. During this initial process, the themes of tiredness, pain from standing, and
sessions as positive experiences immediately emerged. In the next step of thematic
analysis, reviewing themes (Braun & Clark, 2006), the principal author checked if the
themes worked in relation to the codes and the entire data set. The themes were reviewed
and refined to ensure the data coded within each theme formed a coherent pattern, as well
as the themes themselves accurately reflected the dataset. Next, themes were named and

organized (see Table 8). Coding was conducted using the NVivo software program.
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3.3 Supplementary Analyses

Additional analyses were conducted to assess how long changes in outcomes
lasted into the post-test period of the study, or whether scores rebounded to pre-test levels
after completing the intervention. To this end, the same repeated measures MLM
analyses were conducted as described above, now including the two post-test time points.
These analyses were run separately, such that the first set of models included pre-test
through both intervention time points, plus post-test time point 1, and the second set of
models included pre-test through both intervention time points, plus post-test time point
2. This approach was used to test whether the improvement in outcomes during the
intervention stage lasted a week later into the first post-test time point, and then again
whether those changes in scores lasted into the second post-test time point. Thus, it
allows for a more robust explanation of if and how participants’ scores change over time,

and how long any intervention effects last.
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CHAPTER 4: RESULTS

4.1 Quantitative Findings

The means, standard deviations, and correlations of each outcome variable at pre-
test are displayed in Table 2. Correlations between the measures were somewhat in line
with expected relationships. Unsurprisingly, anxiety was significantly moderately to
highly correlated with fatigue, two variables which have been shown to be related and
have reciprocal effects on each other (e.g., Servaes, Gielissen, Verhagen & Bleijenberg,
2007; Thorsteinsson, Brown, & Owens, 2019). Anxiety and stress were also significantly
moderately correlated at several time points, which is line with previous findings on the
association between stress and anxiety (e.g., Engert et al., 2018; Haghidi & Gerber, 2019;
Thorsteinsson, Brown, Richards, 2014). Additionally, the two fatigue measures were
significantly correlated, but the correlation values were not as high as expected.
However, the first fatigue measure is broad and assesses both physical and mental
fatigue, while the second fatigue measure asks about the fatigue of specific bodily most
relevant to prolonged standing (e.g., feet, legs, back). Moreover, the moderate reliabilities
for these two fatigue measures may be contributing to lower correlations between them.
The second fatigue measure was significantly correlated with itself at different time
points, which does provide some additional evidence for its reliability. MSS was
significantly moderately correlated with anxiety and the first fatigue measure, and was
significantly moderately to strongly correlated with the second fatigue measure. These
correlations are in line with expectations that MSS, anxiety, and fatigue would likely be
related to each other within the context of prolonged standing work. The strong

correlation between MSS and the second fatigue scale, developed by researchers for this
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study, provides some additional evidence that it is indeed capturing participants’ fatigue
of those specific areas asked about in the items. The items in this scale and the MSS scale
both asked about either tiredness of or pain in (respectively) the legs, feet, and back, so
this significant correlation may be a result of the items assessing similar symptoms and
using similarly worded items. Correlations between the outcome measures assessed
weekly across the first three time points (pre-test, intervention week 1 and intervention
week 2) are displayed in Table 3.

To provide an overview of the general trends in scores over time between groups,
means and standard deviations for each time point between groups are in Table 4. The
multilevel modeling results further explain these trends and statistically test these change
trajectories over time by condition. The results of the analyses followed the same general
pattern for all four outcomes. The ICCs for each outcome variable established that there
was a fairly large percentage of total variance in the pre-test value of each outcome due to
between-person variability (53% for MSS, 18% for fatigue (1% measure), 43% for fatigue
(2" measure), 61% for stress, and 68% for anxiety) at pre-test. This is good news, in that
a large portion of variability in each of our focal outcome variables over time seems due
to between-person variability, which we hope to explain using our between-person
variable, intervention condition.

The predicted intercept variation results demonstrated that the intercepts, or pre-
test levels, did not vary significantly by condition for any of the outcome variables. In
other words, as expected their initial levels of the outcome variables did not differ by
condition. The time model results revealed that participants reported significant decreases

(or improvement) in all outcomes from pre-test through the two intervention time points.



35

The only exception to this was stress; the marginal decrease in stress scores over this time
period was nonsignificant. These findings provide support for H/a, H2a, and H4a.
Qualitative data also support the finding that participants’ levels of MSS, fatigue, and
anxiety decreased over the intervention period. When asked how they felt after their
sessions during the intervention period, one participant in the reflexology condition
responded “my feet felt great with no pain which was awesome.” Another participant in
the reflexology condition wrote:

“Physically, I think the sessions are helping a lot with my

muscle tension that I've always had. When I wake up in the

mornings, sometimes I stretch my body to be as long as

possible and I'll catch a cramp in one of my calves. That

hasn't really happened this week. Also when I would get up

to walk, there would be uncomfortable tension in my

Achilles and I would have to stretch it out. That also hasn't

happened a lot lately.”
Participants in the relaxation condition reported feeling better after their sessions as well.
For example, one wrote “Tension released as well as feeling fairly refreshed. Legs and
feet feel entirely different as if energy was put back into them.” Another said “It certainly
relieved my aching feet.”

Anxiety was the only outcome that showed a significant decrease over time that
varied significantly depending on condition (B = 0.145, p < 0.05). Hypotheses related to
the difference in condition over time for the other outcome variables were not supported
(H1b, H2b, and H3b). Table 5 consists of these model results for all four outcomes. A
plot of the average anxiety scores over time by condition are is shown in Figure 2. This
interaction plot is surprising, in that it reveals that the downward change trajectory in

anxiety over time was actually steeper in the passive relaxation group. Thus, H4b was

also not supported. These results should be interpreted with caution, however, as there
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was very low variance in the anxiety scores. The average scores show that participants
were reporting that the anxiety items did not apply to them at all or applied to them some
of the time. And thus, the significant interaction of time and condition on the decrease in
anxiety scores represents a change of half of a scale point. These findings are surprising
in that they suggest that participants were not experiencing much anxiety across the study
period at all, which runs contrary to the rationale used to hypothesize that standing
workers may experience higher levels of anxiety.

Although not all the measures showed a significant difference in the decrease of
scores by condition, it is a net positive that all participants did experience significant
improvements in the measured health outcomes over time. While these results do not
necessarily provide evidence that reflexology was a more effective intervention in
improving health outcomes when compared to a passive relaxation group, these results do
show that some physical foot and leg relaxation, quiet relaxation time, and repeated
sessions, regardless of whether reflexology was included or not, were all related to
participants feeling less anxious, fatigued, and experiencing fewer musculoskeletal
symptoms over time.

4.2 Qualitative Findings

The qualitative thematic analysis of participant responses to their open-ended
survey questions, described above, revealed several themes present in the data. These are
organized by study stage: pre-test, intervention, and post-test, and by the survey questions
themselves. See Table 8 for these themes, subthemes, code counts, and exemplary quotes.
Generally, participants reported pain in legs, feet, back, and/or joints across all study

stages, but less during the intervention and post-test stages, both in frequency of
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responses coded for pain as well as participants reporting in their own words that they felt
less pain. For example, several participants wrote that they experienced less pain at work
during the intervention stage: one in the relaxation condition wrote “feet do not hurt
nearly as much,” another in the same condition reported “my legs and feet didn’t hurt as
bad as usual.” In addition to experiencing less pain, most participants described their
sessions as positive experiences that they benefitted from generally. One participant in
the relaxation condition wrote “I felt like last week - as if I had hit a restart button and
was suddenly ready to take on everything. It was most beneficial mentally, but physically
I also felt better than before the relaxation sessions. I want to continue doing something
similar to the relaxation sessions, because they were so beneficial to me physically and
mentally.” Another participant (in the reflexology condition) wrote, in response to asking
how they felt during their sessions that week, “I felt like I was in another world. It was
extremely relaxing and calming, it allowed me to take time to myself which is something
that I don't usually have time to do.”

The qualitative data and findings provide plenty of support for the notion that
these sessions, at the least, were relaxing. This was one of the most common
responses/codes. Participants across both conditions seemed to agree. In response to the
item asking how they felt during their sessions that week, one participant in the relaxation
condition wrote, “I felt VERY relaxed, my body and mind felt at ease so much that I was
able to sleep.” Another in the reflexology condition said, “The relaxation sessions were
very nice to just take a break from everything and relax. This week was very stressful so I

really appreciated a nice quiet break from everything.”
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One interesting theme that emerged was the sessions as meditative experiences or
environments. During the study period, participants were not instructed to meditate.
However, multiple participants described meditating during the sessions or entering a
meditative state. One participant in the reflexology condition wrote, “I felt calm and
relax[ed]. I went into a meditation state where for a good 10 min[utes] I wasn't thinking
about anything which I really needed. I don't get that when I'm sleeping because my
dreams wake me up constantly. This was a good refresher before my next class.”

While it is clear the participants enjoyed their sessions and perceived some
benefits from them, not all reaction or effects were as gleamingly positive. For example,
some responses revealed that some participants felt that the positive effects of their
sessions did not last. One participant in the relaxation condition noted, “Mental state and
physical state was great immediately after the session, but faded as time passed (about 1
day).” Interestingly, a couple responses noted that they felt they would experience more
benefit from the sessions if they received more continuously. One perceptive participant
(in the reflexology condition) felt they would need more sessions to experience any long-
term benefit: “They were very good and were able to relieve some of the tension in my
legs and feet; however I feel this is something I would have to do long term to see lasting
effects since I'm always on my feet.” A few participants reported that they felt nervous
about the session, or that it was difficult to relax at first, but that eventually they were
able to relax. For example, one participant in the relaxation condition wrote “I was
definitely trying to relax as much as possible, but I kept thinking about things I had to do
when I got back to my apartment, and all the work and assignments I had to get done

before work.”
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Taken together, the qualitative findings both complement and provide further
support of the quantitative results. Participants from both groups found their sessions
enjoyable and relaxing, and reported experiencing some benefits from their relaxation
sessions.

4.3 Supplementary Analyses

Results from the supplementary analyses, which incorporated the two post-test
time points into the multilevel models separately, demonstrate how long the
improvements in the outcomes lasted into each of the two post-test time points (one week
and two weeks post-intervention). The first set of models added the first post-test time
point to the pre-test through intervention model. The ICC values were 0.54 for MSS, 0.25
for fatigue, 0.49 for fatigue (second measure), 0.62 for stress, and 0.59 for anxiety,
representing the percent of between-person variance in the outcome measures across the
time points. The changes in means on the outcome variables over time and by condition
varied across outcomes (see Table 6). MSS, fatigue (both measures), and stress scores
significantly decreased over time from pre-test to one week following the end of the
intervention stage, but these significant decreases were not dependent on condition.
Anxiety scores decreased over time, but the decline was not significant in the full model.
This finding is interesting given that in the intervention models, anxiety was the only
outcome that had a significant interaction in the scores over time by condition.

In the next set of models (see Table 7), change over time was assessed from pre-
test and intervention scores to the second post-test time point (two weeks following the
end of the intervention stage). The percentages of the total variance that were between-

person variance were 31% for MSS, 29% for fatigue, 50% for fatigue (second measure),
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33% for stress, and 56% for anxiety. MSS, fatigue (both measures), and anxiety scores all
significantly decreased over time jumping from pre-test and intervention to the last post-
test time point, but these changes did not vary significantly by condition. Stress did not
show a significant decrease in scores. Taken together, these supplementary findings
suggest that most of the benefits experienced by receiving both reflexology and passive

relaxation continued even after the intervention ended.
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CHAPTER 5: DISCUSSION

The current study’s findings overall suggest that both receiving reflexology and
receiving minimal foot and leg relaxation followed by passive relaxation had beneficial
effects by reducing musculoskeletal symptoms, fatigue stress, and anxiety reported by
participants. Participants in both groups showed significantly improvements in these
health outcomes, but these improvements were not significantly dependent on condition.
Participants also reported qualitatively that receiving their relaxation sessions was a
positive and relaxing experience for them and one that they looked forward to. Their
qualitative data also reiterates the prevalence of musculoskeletal symptoms, fatigue, and
stress present in standing workers and associated with prolonged standing.

5.1 Theoretical Implications

The current study expands our understanding of issues faced by workers who are
required to stand while performing their job duties and the usefulness of relaxation in
alleviating some health problems associated with prolonged standing. The current
findings replicate previous studies’ findings regarding the prevalence of MSS and fatigue
in workers who must stand for prolonged periods of time (e.g., Andersen et al., 2007,
Anton & Weeks, 2016; Dianat et al. 2017; Halim et al., 2012; Roelen et al., 2007).
Further, the current study demonstrates that both reflexology and passive relaxation can
reduce MSS, fatigue, anxiety, and stress in standing workers, which supports previous
work showing the efficacy of using reflexology and relaxation techniques more broadly
to reduce some of these symptoms (e.g., Bastani et al., 2005; Yusufov et al., 2019). While
the current study could not test the mechanisms behind how these relaxation sessions

affected participants’ brains and bodies internally, the results do question some of the
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theoretical underpinnings of reflexology. For example, perhaps it is not the specific reflex
points that lead to less pain or stress in the recipient, but the continual tactile stimulation
of the feet that makes feet feel less pain or fatigue. Or, maybe the relationship formed
between reflexologist or client (or participant in this case) over time partially leads to
individuals feeling better or reporting less stress or anxiety. The psychological comfort
that comes from human touch, attention, and care has been reported to be one of the
primary benefits of reflexology (Gambles, Crooke, & Wilkinson, 2002).

The primary aim of this study was to conduct a more rigorous, well-designed test
of the effectiveness of reflexology in improving certain health outcomes in standing
workers, to help elucidate some areas where reflexology may especially useful or
beneficial. To that end, we failed to provide evidence that reflexology was effective in
doing so over and above passive relaxation. However, this study was the first to evaluate
reflexology specifically within the context of standing workers, and further investigation
into how it may or not help this population may be warranted.

5.2 Practical Implications

While these findings do not support that reflexology was a more effective
intervention above and beyond passive relaxation, these results may underscore the
importance of taking breaks at work or after work to relax and recover from problems
experienced from standing at work. The fact that the current study’s relaxation sessions
did not occur during participants’ work shifts, but mostly before (or sometimes after) a
shift, and participants still benefited, shows the effect that off-work time can have on
employees’ health outcomes. Simply making uninterrupted time to relax, or even receive

a short massage of the feet and/or lower legs, could help employees who have to stand on
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their feet for hours on end feel less pain, fatigue, anxiety, or stress associated with their
standing work.

The only outcome that showed a significant decrease in scores that varied by
condition was anxiety. Interestingly however, anxiety decreased faster and more strongly
in the passive relaxation condition than in the reflexology condition. A possible
explanation for this finding could be that receiving reflexology was likely a novel
experience for participants, so they did not relax as much during their sessions than
participants who mostly relaxed on their own with just a brief amount of foot and lower
leg relaxation techniques that probably felt familiar, like massage. Perhaps the continuous
tactile stimulation on their feet for 30 minutes experienced in the full reflexology
sessions, which involves different techniques than common massage techniques, or just
participants’ own curiosity about the mystery treatment, kept participants from fully
relaxing. As noted earlier, there was also very little variance in the anxiety scores for
either group across time, so these results, while statistically significant, may not be
practically significant when considering the incremental change in scores.

5.3 Limitations

The current study is not without limitations, mostly concerning sample size, study
design, and measures. While the current sample size is large enough for typical within-
person designs that utilize multilevel modeling (Scherbaum & Ferreter, 2009), we would
have ideally been able to collect data from at least 40 participants (to allow for 20
participants per group, which would result in more power to detect between-person

differences by condition). However, the current study’s data collection process is
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currently ongoing for publication, and will therefore be updated when the 40-participant
goal is reached.

As another possible limitation, the current study used weekly surveys that asked
participants to retroactively recall their MSS, fatigue, stress, and anxiety experienced
over the previous week. This is limiting in that it relies on participants to accurately
remember and report their experiences, which may be influenced by biases and error,
like memory errors, recency, and current affect (e.g., Robinson & Clore, 2002). For a
survey-based design, distributing surveys right before and right after relaxation sessions,
as well as during or after work shifts would have been a more robust and reliable data
collection strategy. The weekly survey design used in the current study was implemented
to circumvent possible participant survey fatigue. As it was, the participants responded to
six weekly surveys that included the same measures, and adding more than that may have
resulted in lower response rates, participant fatigue, and/or drop outs, or limited
variability in responses over time due to seeing the same survey items over and over.

With regard to measures, there are several limitations. First, the data collected
were subjective data about participants’ perceptions of their health. Some objective
and/or biometric indicators of outcomes like fatigue or stress could be used to better
capture the physical health measures. However, participants’ subjective experiences of
these health measures were still of interest to the current study. Additionally, the survey
measures used in the study were either adapted or in one case, created by the research
team for this study. While adapting a scale is not necessarily inherently problematic, it
does bring into question the validity of responses to those scales (Aguinis & Vandenberg,

2014). One outcome of modifying the scales used in the current study may be the
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resulting shifts in internal consistency of scales from pre-test through post-test.
Additionally, scales used in the baseline survey were modified to ask about the past
month in some cases (as opposed to the past week), and, likely relatedly, the reliability
coefficients for the baseline measures were low.

In terms of study design, there were inconsistencies with the scheduling of
participants’ relaxation sessions. For example, we tried to schedule relaxation sessions
either the day of or before a participants’ work shift, but this was not always possible.
Sessions were sometimes scheduled after one of their work shifts, or we did not know
when in relation to the session their next work shift would be. During the initial
orientation session with participants, they provided their general work schedule and
available dates to attend relaxation sessions, which was used to schedule their sessions
before work shifts during available times. However, sometimes sessions needed to be
rescheduled and/or their work schedules changed. This was difficult to track because of
the volume of participants in different stages of the study at any given time, the fact that
there were often two or three members of the research team communicating with their
respective participant, and not having access to participants’ class or work schedules. One
possible way to circumvent this issue in the future may be to ask participants to provide
their work schedule every week of their intervention stage, so that sessions could be more
accurately scheduled and rescheduled if needed.

5.4 Future Research Directions

The two interventions in the current study may have been too similar to show

significant differences between groups. Future research on the effectiveness of

reflexology in improving health outcomes should consider using various types of control
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groups. For example, future studies could include control groups that experience no
tactile stimulation (i.e., all passive relaxation). This would further hone in on the effect of
manual relaxation of the foot and whether that or truly passive relaxation is driving
reductions in negative health effects. Additionally, other common stress interventions
could be tested against reflexology, such as mindfulness-based stress reduction,
progressive muscle relaxation, or yoga-based interventions. This approach would expand
our knowledge of which types of these techniques might work better in different samples
of workers—would reflexology be more effective in reducing pain or fatigue in standing
workers than yoga? Is yoga more effective at reducing stress in office workers than in
food service workers? This approach would also tell us more about which aspects of
these techniques result in different outcomes—the active aspect of yoga versus the client-
like aspect of receiving reflexology versus the focus and visualization of progressive
muscle relation. Future research might also consider further investigating self-
administered reflexology in reducing anxiety. Self-administered hand reflexology is an
accessible, easy-to-implement reflexology technique that may show a similar pattern of
results in decreasing anxiety and/or, especially given its focus on the area of the hand that
purportedly corresponds to the adrenal cortex. This research could demonstrate promise
for another simple technique aimed at reducing stress or anxiety that could also be
teachable to a wider audience than traditional reflexology. The current state of the
literature on workers required to stand for prolonged periods of time is lacking and
requires further investigation and interventions. On the other hand, recovery from work
stress is a field rich with theory and data, but could be expanded into this specific job

context. To that end, another direction for future research may be to examine how to
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make on-the-job rest breaks more beneficial for standing workers and their stress,
anxiety, and fatigue levels. If these types of workers experience pain and fatigue while at
work, interventions or techniques aimed at alleviating those symptoms while still at work

are worthwhile research pursuits.
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Table 1

Cronbach’s alpha values for focal measures at each study time point.
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Survey Measure

Anxiety Fatigue (1)  Fatigue (2) MSS Stress
Pre T1 0.71 0.77 0.74 0.55 0.86
Pre T2 0.81 0.60* 0.70 0.83 0.86**
Inter T3 0.75 0.86 0.83 0.80 0.82%*
Inter T4 0.78 0.88 0.89 0.83 0.87
Postl TS 0.79 0.85 0.86 0.85 0.88
Post T6 0.89 0.89 0.89 0.87 0.90

Note. Fatigue (1) indicates scores from the first fatigue measure; Fatigue (2) indicates

scores from the second fatigue measure. * indicates one item in scale was negatively
correlated with scale. ** indicates two items in scale were negatively correlated with

scale.
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Table 2

Means, standard deviations, and correlations with confidence intervals for focal
variables at pre-test.

Variable M SD 1 2 3 4

1. Anxiety Pre 0.76  0.52

2. Fatigue (1) Pre  3.79 0.53 S0%*
[.18,.73]
3. Fatigue (2) Pre  3.81 0.64 .16 36*

[-21, 48] .00, .63]

4. MSS Pre 2.17  0.68 31 .30%* 65%*
[-.05, .60] .05, .66] [.39, .82]

5. Stress Pre 1.63 0.48 S53** .29 24 .02
[22,.75]  [-07,.59]  [-12,.55]  [-34,.37]

Note. M and SD are used to represent mean and standard deviation, respectively. Values
in square brackets indicate the 95% confidence interval for each correlation. The
confidence interval is a plausible range of population correlations that could have caused
the sample correlation (Cumming, 2014). Fatigue (1) indicates scores from the first
fatigue measure; Fatigue (2) indicates scores from the second fatigue measure. * indicates
p <.05. ** indicates p <.01.



Table 3

Correlations between variables across pre-test and intervention time points.
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Variable M SD 1 2 3 4 5 6 v 8 9 10 11 12 13 14 15
1. Condition 0.48 0.51

2. Anxiety Pre 0.76 0.52 -11

3. Anxiety T1 0.69 0.51 A7 J2%*

4. Anxiety T2 0.53 0.47 19 66** J8¥*

5. Fatigue Pre 3.79 0.53 -23 S0+ .34 .19

6. Fatigue T1 3.38 0.69 23 31 40* 42% 49%*

7. Fatigue T2 3.05 0.83 11 43* S52%% J0** .01 42%

8. Fatigue2 Pre 3.81 0.64 -13 .16 .00 .08 36 38 18

9. Fatigue2 T1 332 0.88 22 .30 27 52%* 22 69%* 33 44*

10. Fatigue2 T2 3.08 1.10 .03 27 .28 49%* .02 36* H5%* .60%* 60%*

11. MSS Pre 2:17 0.68 -.01 31 33 40* 39* A5* 36* 65%* S0%e ST

12. MSS T1 1.66 0.87 34 .30 45* ST .14 H1** 33 49%* B1** 65** 64**

13. MSS T2 1.37 0.90 12 €M .26 39* .09 ATH* Al* 60%* T2t .86** 66%* .80**

14. Stress Pre 1.63 0.48 -.18 53w« 29 24 43* 12 23 -13 -0.06 .01 .02 -13 -15

15. Stress T1 1.66 0.54 -.14 .26 39* .29 39* A5* .34 .00 11 .23 22 .09 12 162¥%

16. Stress T2 1.54 0.65 -.03 40* A48%* 39% 22 A7 ) bad -.16 -.04 32 A5 -.01 .07 .65 63%*

Note. M and SD are used to represent mean and standard deviation, respectively. *

indicates p < .05. ** indicates p < .01.



Table 4

Means and standard deviations for outcome variables over time between groups.

Reflexology Relaxation
(n=15) (n=16)
Outcome Measures Mean (SD) Mean (SD)
Anxiety
Pre-test 0.70 (0.55) 0.82 (0.49)
Inter T2 0.78 (0.65) 0.61 (0.34)
Inter T3 0.62 (0.50) 0.45 (0.44)
Post T4 0.63 (0.56) 0.57 (0.56)
Post T5 0.87 (0.82) 0.45 (0.50)
Fatigue (1)
Pre-test 3.66 (0.52) 3.90 (0.53)
Inter T2 3.54 (0.63) 3.23(0.72)
Inter T3 3.15(0.91) 2.96 (0.77)
Post T4 3.19 (0.77) 2.97 (0.69)
Post TS 3.27 (1.01) 2.93 (0.84)
Fatigue (2)
Pre-test 3.73 (0.66) 3.89 (0.64)
Inter T2 3.52 (0.89) 3.14 (0.97)
Inter T3 3.12 (1.13) 3.05 (1.10)
Post T4 2.93 (1.06) 3.05 (1.06)
Post T5 3.10 (1.15) 3.14 (1.09)
MSS
Pre-test 2.16 (0.72) 2.17 (0.66)
Inter T2 1.96 (0.90) 1.39 (0.77)
Inter T3 1.49 (0.96) 1.27 (0.86)
Post T4 1.49 (1.09) 1.34 (0.91)
Post T5 1.84 (1.17) 1.52 (0.87)
Stress
Pre-test 1.55(0.47) 1.71 (0.49)
Inter T2 1.59 (0.58) 1.73 (0.51)
Inter T3 1.52 (0.77) 1.56 (0.54)
Post T4 1.51 (0.64) 1.38 (0.66)
Post TS 1.54 (0.78) 1.46 (0.93)

Note. N =31. Fatigue (1) indicates scores from the first fatigue measure;

Fatigue (2) indicates scores from the second fatigue measure.



Table 5

Growth curve model results for outcome variables from pre-test through intervention
time points 1 and 2.

Variable Coefficient Std. Error  df t-value p-value
Anxiety
1. Intercept 0.82 0.13 60 6.32 0.00
2. Time -0.19 0.05 60 -3.82 0.00
3. Condition -0.08 0.19 29 -0.42 0.68
4. Time*Condition 0.15 0.07 60 2.05 0.05
Fatigue (1)
1. Intercept 3.86 0.15 60 26.51 0.00
2. Time -0.47 0.12 60 -3.85 0.00
3. Condition -0.17 0.21 29 -0.79 0.47
4. Time*Condition 0.22 0.18 60 1.23 0.31
Fatigue (2)
1. Intercept 3.76 0.15 60 24.37 0.00
2. Time -0.42 0.11 60 -3.75 0.00
3. Condition 0.00 0.22 29 0.01 0.99
4. Time*Condition 0.12 0.16 60 0.72 0.48
MSS
1. Intercept 2.02 0.16 59 12.32 0.00
2. Time -0.41 0.08 59 -4.89 0.00

3. Condition -0.24 0.24 29 -0.99 0.33



4.

Stress

1.

2.

3.

4.

Time*Condition

Intercept
Time
Condition

Time*Condition

0.03

1.75

-0.07

-0.18

0.06

0.13

0.12

0.06

0.17

0.09

59

60

60

29

60

0.24

15.19

-1.18

-1.09

0.67

0.81

0.00

0.24

0.28

0.50
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Note. N =31. Time variable consists of the pre-test composite score of both pre-test time
points, the first intervention time point, and the second intervention time point. Intercept
value for each outcome measure reflects value at pre-test averaged across the two

intervention groups. Fatigue (1) indicates scores from the first fatigue measure; Fatigue
(2) indicates scores from the second fatigue measure.



Table 6

Growth curve model results for outcome variables from pre-test through intervention
time points 1 and 2, and the first post-test time point (one-week post-intervention).

Variable Coefficient Std. Error  df t-value p-value
Anxiety
5. Intercept 0.76 0.13 90 5.87 0.00
6. Time -0.09 0.05 90 -1.89 0.06
7. Condition -0.04 0.19 29 -0.19 0.85
8. Time*Condition 0.05 0.06 90 0.83 0.41
Fatigue (1)
5. Intercept 3.76 0.15 90 25.13 0.00
6. Time -0.30 0.08 90 -3.80 0.00
7. Condition -0.20 0.22 29 -0.55 0.59
8. Time*Condition 0.14 0.11 90 1.18 0.24
Fatigue (2)
5. Intercept 3.68 0.17 90 21.92 0.00
6. Time -0.27 0.08 90 -3.49 0.00
7. Condition 0.06 0.24 29 0.26 0.80
8. Time*Condition -0.001 0.11 90 -0.05 0.96
MSS
5. Intercept 1.94 0.17 89 11.25 0.00
6. Time -0.26 0.07 89 -3.87 0.00

7. Condition 0.24 0.26 29 0.95 0.35



8.

Stress

5.

6.

7.

8.

Time*Condition

Intercept
Time
Condition

Time*Condition

0.00

1.77

-0.11

-0.20

0.09

0.10

0.12

0.04

0.17

0.06

89

90

90

29

90

0.02

15.18

-2.59

-1.19

1.47

0.98

0.00

0.01

0.24

0.15
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Note. N =31. Time variable consists of the pre-test composite score of both pre-test time

points, the first intervention time point, the second intervention time point, and the first
post-test time point. Fatigue (1) indicates scores from the first fatigue measure; Fatigue
(2) indicates scores from the second fatigue measure.



Table 7

Growth curve model results for outcome variables from pre-test through intervention
time points 1 and 2, and the second post-test time point (two weeks post-intervention,).

Variable Coefficient Std. Error  df t-value p-value
Anxiety
9. Intercept 0.77 0.13 89 6.01 0.00
10. Time -0.12 0.05 89 -2.62 0.01
11. Condition -0.00 0.18 29 -0.42 0.67
12. Time*Condition 0.17 0.07 89 245 0.02
Fatigue (1)
9. Intercept 3.78 0.14 88 26.77 0.00
10. Time -0.32 0.09 88 -3.41 0.00
11. Condition -0.15 0.20 29 -0.73 0.47
12. Time*Condition 0.19 0.13 88 1.40 0.17
Fatigue (2)
9. Intercept 3.67 0.17 88 21.94 0.00
10. Time -0.24 0.09 88 -2.86 0.00
11. Condition 0.03 0.24 29 0.14 0.89
12. Time*Condition 0.02 0.12 88 0.14 0.89
MSS
9. Intercept 1.93 0.20 88 9.51 0.00
10. Time -0.21 0.09 88 -2.23 0.03

11. Condition 0.20 0.30 29 0.67 0.51



12. Time*Condition
Stress

9. Intercept

10. Time

11. Condition

12. Time*Condition

0.06

1.76

-0.09

-0.20

0.08

0.14

0.14

0.06

0.20

0.09

88

&9

&9

29

&9

0.44

12.81

-1.45

-1.00

0.97

0.66

0.00

0.15

0.38

0.34
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Note. N =31. Time variable consists of the pre-test composite score of both pre-test time
points, the first intervention time point, the second intervention time point, and the

second post-test time point. Fatigue (1) indicates scores from the first fatigue measure;
Fatigue (2) indicates scores from the second fatigue measure.



Table 8

Qualitative themes and exemplary quotes during pre-test, intervention and post-test
phases of the study.

Pre-test
During work shifts this week
Group
(relaxation = 0,
Themes Subthemes/Codes | Count | Exemplary Quote reflexology =1)
Pain in legs, feet, Foot, leg, back
back, joints pain 14 “The more I work, the more my feet, legs, and back hurt.” 0
“My feet ache very much throughout the shift and tend to be
Feet ache 5 into the the next morning.” 0
Joint pain 3
Bodily tenseness 1 "I felt more stressed and tenseness in my legs." 0
E eeling fatigued, Exhausted 6 “Mentally and physically exhausted.” 0
tired, exhausted Fatigued 3 "Tired, fatigued." 1
Mentally tired 2
Tired 24 “I was tired during the majority of my shifts.” 1
Feeling stressed Stress related to “Felt tired and stressed due to work and school activities
school 2 being in the backdrop.” 0
Stress related to “I have felt very stressed at work and not in control when I
work 5 was supposed to be.” 1
Metaphorical Dragging through
expressions for water 2 “Dragging myself through water.” 0
negative feelings at | Head fog 2 “I felt like my mind was in a fog, and another world.” 0
work Puppet 1 "Feeling like a puppet being pulled." 0
Things were okay “I felt good for the most part during the shifts, but
or good at work Felt good at work 4 afterwards felt very tired.” 0
OK or average at
work 6 “This week I felt pretty average at work.” 1
Feeling distracted 5 "I caught myself daydreaming at multiple times." 0
Needing to sit,
bend, stretch, etc. 2 1 had to constantly keep stretching my back." 0
Unmotivated “Unmotivated to finish the shifts but doing it anyways for
3 the money.” 0
Outside work shifts this week
Group
(relaxation = 0,
Themes Subthemes/Codes | Count | Exemplary Quote reflexology =1)
Pain in legs, feet, “The days after working, my legs, feet, and back hurt for a
back, joints 3 couple of days.” 0
Feeling fatigued, Exhausted “Physically and mentally exhausted from school and trying
tired, exhausted 3 to balance out school and work to pay bills.” 1
Mentally tired 4 “Tired physically and mentally.” 1
Tired 11 “So glad to be off feet and very tired” 1
Feeling stressed Stress related to
school 8 “Stressed about my exams and grades” 0
Stress related to
work 1 “Thinking about work. Upset because of things at work.” 1
More positive Feel better at
feelings outside of | home 7 “Less stressed when I’m not at work.” 1
work Mental clarity “Mentally feel much clearer and more up beat, but not
1 enthusiastic.” 0
Relaxed “I felt more relaxed not being at work and was able to focus
2 more on my homework™ 1
Neutral 1 "Physically neutral." 1
Needing to sit, “Still very tired, but spent time sitting down to ease the back
bend, stretch, etc. 1 and feet pain that has built up.” 0
Unmotivated “I wasn't physically feeling like my usual self, I didn't have
1 much of a desire to work out like I usually do.”




Intervention

Themes

During relaxation sessions this week

Subthemes/Codes

Count

Exemplary Quote

Group
(relaxation = 0,
reflexology =1)

Difficulties or
nervousness
associated with the
sessions

Could not relax

“I was definitely trying to relax as much as possible, but I
kept thinking about things I had to do when I got back to my
apartment, and all the work and assignments I had to get
done before work.”

Difficult,
adjustment

“The first relaxation session was an adjustment, because I
am always moving so fast paced and thinking about what I
have to do next that I had to train myself to be in the
moment and not think about anything and be calm. It was a
little difficult, but the second session was much more
relaxing for me because I was able let go of any thoughts I
had and just rest.”

Nervous,
apprehensive

“They were very relaxing while at first I was apprehensive
and nervous I did learn to relax and enjoy the sessions”

Distracted

“It was nice to just sit still for a little although I did find
myself thinking about things I had to do after the session”

Feeling fatigued or
tired

Fatigue,
exhaustion

“Fatigued, exhausted.”

Tired

Pain in legs, feet,
back

“Back was the main thing that hurt. Feet are sore but my legs
didn't hurt much today.

Reductions in
negative symptoms

Less bodily
fatigue

Less pain

Less stress

“tension-free, less stress, best experience, mind peace.”

Less tension

“They were very good and were able to relieve some of the
tension in my legs and feet; however I feel this is something
I would have to do long term to see lasting effects since I'm
always on my feet.”

Meditating/in a
meditative state

“My relaxing session this week was awesome. I meditated
again and dozed off a few times but I felt no immediate pain
that following night at work until I stop working. Mentally
free of worries and anxiety.”

Neutral

Sessions were a
positive experience

18

“My relaxation sessions were very nice, I wish there was
more of them. I really enjoyed going to them and receiving
them.”

“I really looked forward to them because it was a segment of
my day to just relax. Very positive.”

“I felt like I was in another world. It was extremely relaxing
and calming, it allowed me to take time to myself which is
something that I don't usually have time to do.”

Feeling relaxed

36

“I felt VERY relaxed, my body and mind felt at ease so
much that I was able to sleep.”

“Very relaxed! Able to completely clear my mind”

“During my relaxation sessions, I felt completely relaxed
and almost fell asleep.”

“The relaxation sessions were very nice to just take a break
from everything and relax. This week was very stressful so I
really appreciated a nice quiet break from everything.”

Sessions felt good

“I felt really great both mentally and physically during my
sessions this week.”

Neutral

“neutral”

70
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After relaxation sessions this week

Themes
Pain in legs, feet,
back

Subthemes/Codes

Count

Exemplary Quote

Group
(relaxation = 0,
reflexology =1)

“It was great however this is brought out some of that pain
in my heels”

1

Reductions in
negative symptoms

Less pain

“Better and less pain in the legs”

1

“My feet felt great and with no pain which was awesome.”

1

“It certainly relieved my aching feet although I struggled to
relax my mind.”

Less stress

“Refreshed and less stressed”

Less tension

“Tension released as well as feeling fairly refreshed. Legs
and feet feel entirely different as if energy was put back into
them.”

“Physically, I think the sessions are helping a lot with my
muscle tension that I've always had. When I wake up in the
mornings, sometimes I stretch my body to be as long as
possible and I'll catch a cramp in one of my calves. That
hasn't really happened this week. Also when I would get up
to walk, there would be uncomfortable tension in my
Achilles and I would have to stretch it out. That also hasn't
happened a lot lately.”

Less tired

"after the session, I felt less tired and more meditated”

Positive outcomes

Increased
circulation

“My legs and feet felt like they had more circulation as
well.”

Relaxed, calm

24

“I felt very calm after”

“Better. Felt relaxed and calm.”

“Mentally, the sessions allow me to decompress from class
and relax without thinking about homework, tests or work.’

3

“I felt completely at ease mentally and ready to take on the
rest of the week. It really centered my thoughts and I didn't
feel as anxious about upcoming tasks.”

Feeling refreshed,
more energy

“I felt refreshed and new.”

“Physically: I was kind of engersied for whole day and I
wasn't feeling drowsy for rest of the day after the session.”

13

“My mental and physical state was much better after my
relaxation sessions this week.”

Sessions were a
positive experience
generally

“It definitely had a positive impact to the rest of my day. I
lead the day feeling more relaxed and confident.”

“It was relatively better. On a per day basis, it was enjoyable
to have a day to look forward to. Speaking for the whole
week, not too impactful, still a lot on my plate, but if this
were a consistent occurrence, I’d have something to look
forward to.”

“I felt like last week - as if I had hit a restart button and was
suddenly ready to take on everything. It was most beneficial
mentally, but physically I also felt better than before the
relaxation sessions. I want to continue doing something
similar to the relaxation sessions, because they were so
beneficial to me physically and mentally.”

More focused

"I was able to focus better after my sessions this week.”

Positive outcomes
did not last

“Mental state and physical state was great immediately after
the session, but faded as time passed (about 1 day).”

“A bit relaxed but it was short-lived”

Improved mood,
attitude

“Much happier and energized. I was more accepting to the
fact that I had to go to work which made me start my day
with a more positive attitude.”

“I felt really happy and relaxed after these sessions.”

No difference

"Same as usual."

Negative effects

Negative effects
generally

"It also brings out some of the pain that may have been
buried under the tense muscles but overall I felt good and
relaxed.”

Tired

"I felt a little more drowsy."
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During work shifts th

is week

Group
(relaxation = 0,

Themes Subthemes/Codes | Count | Exemplary Quote reflexology =1)
Distracted/difficulty
concentrating 7 “Mentally I had a lot of things going on in my mind.” 0
]I::érll(m I, 23 “pain in feet and back. aches in legs” 1
Reductions in Less fatigue 6 “General fatigue was much less than previous weeks.” 0
negative symptoms | Less pain 19 “My legs and feet didn’t hurt as bad as usual.” 0
Less stressed 3 “Felt less stressed” 1
Less tension 1 “physically less tension and pain throughout lower body.” 0
Less tired “I felt pretty energized I wasn't as tired as I had been
4 previously at work.” 1
Feeling fatigued or | Fatigued,
tired exhausted 1
Tired 35 “I was both physically and mentally tired.” 0
Feel good generally | Felt good “I felt good during my shifts this week. Both physically and
11 mentally I felt prepared for the tasks at hand.” 0
Good mood i “A little unfocused but in a great mood.” 1
Felt better
mentally 2 “Mentally I was more on top of things than usual.” 0
Better focus or “I could concentrate more because my feet were not hurting
concentration 6 as much.” 1
Positive outcomes | More energy “More energetic than usual.” 0
“I was more energetic than I have been normally and have
10 felt I was more productive.” 0
Feeling calm,
relaxed 4 “I felt better mentally. I was calmer, more easy-going.” 0
No difference or Same, no
neutral difference 3 “Physically was the same” 0
Neutral 5 “neutral” 1
Needed to sit, bend, “During work today, my feet and my back hurt a lot, and I
stretch, etc. 2 had to sit and rest more than usual.” 1
Was sick 4
More productive 4 “Have felt I was more productive.” 0
Stress, burnout Burnout “I felt motivated to get my tasks completed but I felt sad and
3 burnt-out doing the same thing over and over again.” 1
Stressed “I was tired and worried about end of semester project
deadlines. It was always in the back onf my mind while I
22 worked” 0
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Outside of work shifts this week

Group
(relaxation = 0,

Themes Subthemes/Codes | Count | Exemplary Quote reflexology =1)
Pain in legs, feet,
back 3 | “I felt very relaxed although the foot pain persisted.” 0
Rcdugtions in Less pain 8 | “I felt less soreness.” 1
negative symptoms | [ ess stressed 6 | “I felt very tired, but not stressed.” 0
F eeling fatigued or | Fatigued 1 | “Fatigued, but not aching.” 0
tired Tired 10 [ “Physically tired, mentally tired.” 1
Felt better generally | Felt better
generally 6 | “When I was not at work I felt better than usual.” 0
Good or improved
mood 7 | “In a better mood than usual.” 1
Busy 4 | “Tired, and busy.” 0
Focused 5| “Calm, focused, determined.” 1
Positive outcomes | Good sleep 1
More energy 7 | “I felt more energized.” 1
Relaxed, calm 14 [ “When I wasn't at work, I was actually calm and relaxed.” 1
Was sick 1
Stressed 8 | “Stressed over school and other responsibilities.” 1
No difference or Same, no
neutral difference 1
Neutral 1 | “I was fine, not happy or sad just fine.” 1
Bad mood 1
Post-test
During work shifts this week
Group
(relaxation = 0,
Themes Subthemes/Codes | Count | Exemplary Quote reflexology =1)
Distracted 7 | “With finals due this week, couldn't focus on work a lot.” 0
Concentration Better
concentration 1 [ “Concentrated for much longer periods than usual.: 0
Pain in legs, feet,
back 10 | “My legs and feet were hurting a lot.” 0
Feeling fatigued or | Fatigued 3 | “Extremely exhausted mentally and physically.” 0
tired Tired “I was so tired at work yesterday. It was really busy, so my
18 | body was so tired during and after work.” 1
Stress, burnout Burnout 1
Stressed “Work was stressful last week because I had a lot on my
1 | mind for work and home.” 1
Reductions in Less pain “I have been able to get through the day without
negative symptoms 4 | acknowledging my feet pain.” 0
Less stress 1
Feeling better was
surprising or “Overall I was not yearning for a rest during my work shift
unusual 2 | which was unusual for me.” 0
Positive outcomes | Energetic 3 | “Energetic both physically and mentally!” 1
Relaxed 3
Felt good or better
generally 3 | “I have felt better physically and mentally this week.” 1
“At the beginning I was feeling fine but as the week went on
Positive outcomes it slowly wore me down and slowly causing more and more
did not last 1 [ pain in my feet.” 0
Feeling confident 1
Better time at work | Easier time at “Pretty good its been a slow week so i havent had to strain
work 4 | physically” 0
Job task changed 1
Engaged “Physically and mentally there. I was able to be attentive and
6 | cordial without faking it this week.” 0
Feeling confident 1
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Needed to sit, bend, “...found it difficult to avoid trying to sit down for any
etc. 1| period.” 0
Related to school
Nervous or anxious | shooting 1
“Mentally- My mental state has been tested all week from
the end of semester exams work to people calling me asking
for help on a variety of task. My mind is all over the place
Overwhelmed 2 | which does not help when I just want to get some rest.” 0
Neutral 5| “My work shifts were fine.” 1
Outside of work shifts this week
Group
(relaxation = 0,
Themes Subthemes/Codes | Count | Exemplary Quote reflexology =1)
Pain in legs, feet,
back 4 | “The day after work, I had severe leg and feet pain.” 0
Feeling fatigued or | Fatigued 1
tired Tired 14 | “When I wasn’t at work I felt a bit drowsy and tired.” 0
Trouble sleeping 1
Stressed Stressed 6 | “Since finals are coming up, I was relatively stressed.” 1
Overwhelmed 1
Reductions in Less pain “Pain throughout body was still greatly reduced compared to
negative symptoms 2 | initial weeks, especially in feet.” 0
Less tired 1
Well-rested “Spring break helped, I felt like I had more time for
3 | homework and to rest.” 0
Positive outcomes | Energetic 2
Refreshed 3| “I felt happy and refreshed.” 0
Things are “Pretty good too. ivg been relaxed mentally and physically
generally good 3 [ so its been great 0
Relaxed, calm 11 | “Even more relaxed.” 1
Positive outcomes
are surprising or
unusual 1
“I felt well rested this week and more confident in my day to
Feeling confident 2 | day tasks. 0
Metaphorical
expressions for
negative feelings at
work 1| “My head was cloudy.” 1
Emotions or Happy
feelings 4| “Happy.” 1
Related to Upset “Mentally- I been very upset about the shooting and been
school shooting 1 | dealing with it... I guess.”
Nervous or “When I was not at work, I was very on edge and nervous
anxious because of the shootings. I avoided going anywhere on
1 | campus other than sgvi and my room.” 1
Neutral 2 | “Physically I was fine.” 0
Unmotivated 3 | “No motivation.” 0
Actively trying to | Trying to relax 1| “When I was not at work I was trying to relax.” 1
relax Tried to stay off “I was still able to relax and tried to stay off my feet to rest
feet 1] them from work” 0




[ Enrollment ]

Assessed for eligibility (n= 54)

Excluded (n=16)
+ Not meeting inclusion criteria (n= 5)

A 4

+ Declined to participate (n= 1)
+ Other reasons (e.g., stopped
responding to emails) (n= 10)

Randomized (n= 38)

!

——

Allocation

] v

75

Allocated to intervention (reflexology; n= 20)

+ Received allocated intervention (n= 16)

+ Did not receive allocated intervention (n= 4)
(determined they were ineligible n=2)

(dropout after baseline survey during
intervention period n= 2)

J
Allocated to intervention (control; n= 18)
+ Received allocated intervention (n= 16)

+ Did not receive allocated intervention (n= 2)
(dropout after baseline during intervention
period n=2)

)

Follow-Up

Lost to follow-up (n= 0)
Discontinued intervention (n= 1)

(participant scheduling conflict n= 1)

]

J

Lost to follow-up (n= 0)
Discontinued intervention (n= 0)

[ Analysis

Analysed (n=15)
+ Excluded from analysis (n= 0)

| |

Figure 1. Participant Flow Diagram.

Analysed (n=16)
+ Excluded from analysis (n= 0)
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APPENDIX A: LIST OF BASELINE SCALES AND ITEMS

What is your participant ID?

What is your gender?

e Male

¢ Female

¢ Genderqueer/non-binary
e Other

What is your age? (text entry)

If you are a student, what is your year in school?
¢ Freshman

Sophomore

Junior

Senior

Not applicable

Which category best describes your race? (One or more categories may be marked)
¢ American Indian/Alaska Native

Asian

Black or African American

Latino/a or Hispanic

Native Hawaiian/Other Pacific Islander

White

Other

How many hours per week do you work on average? (text entry)

Is your current position a paid position or an unpaid position (e.g., unpaid internship)?
¢ Paid position
¢ Unpaid position

How many months have you worked in your current organization? (text entry)

What type of job do you work in?

e Retail

e Food service

¢ Manufacturing

e Office/Administrative

e Other (please fill in)

What percentage of the time on your job do you stand? (text entry)
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Does your workplace provide any accommodations for standing (e.g., stool, an
ergonomic standing mat, etc.)? If yes, please describe. (text entry)
e Yes | [text entry]

e No
Stress
Scale: Perceived Stress Scale (14 items)

Citation: Cohen, S., Kamarck, T., & Mermelstein, R. (1983). A global measure of
perceived stress. Journal of Health and Social Behavior, 385-396.

Instructions: The questions in this scale ask you about your feelings and thoughts at
work during the last month. In each case, please indicate how often you felt or thought a

certain way.

Response Scale:

Value Anchor

0 Never

1 Almost never
2 Sometimes

3 Fairly often
4 Very often

Items:

Item

Been upset because of something that happened unexpectedly
Felt that you were unable to control the important things

Felt nervous and "stressed’

Dealt successfully with irritating work hassles

Felt that you were effectively coping with important changes that
were occurring at work

Felt confident about your ability to handle your personal problems
while trying to work

Felt that things were going your way

Found that you could not cope with all the things that you had to do

Been able to control irritations

Felt that you were on top of things

Been angered because of things that happened that were outside of
your control

Found yourself thinking about things that you have to accomplish

Been able to control the way you spend your time




Anxiety
Scale: Depression, Anxiety and Stress Scale (DASS) —Anxiety subscale only (7 items)

Citation: Lovibond, S.H. & Lovibond, P.F. (1995). Manual for the Depression Anxiety

Felt difficulties were piling up so high that you could not overcome
them

Stress Scales. (2nd. Ed.) Sydney: Psychology Foundation.

Instructions: Please read each statement and rate how much the statement applied to you

at work over the past month. Do not spend too much time on any statement.

Response Scale:

Items:

Value Anchor

0 Did not apply to me at all

1 Applied to me some of the time

2 Applied to me a good part of the time
3 Applied to me most of the time

Item

I was aware of dryness of my mouth.

I experienced breathing difficulty (e.g., excessively rapid breathing,
breathlessness in the absence of physical exertion).

I experienced trembling (e.g., in the hands).

I felt that I was using a lot of nervous energy.

I was worried about situations in which I might panic and make a fool of
myself.

I felt I was close to panic.

I was aware of the action of my heart in the absence of physical exertion
(e.g., sense of heart rate increase, heart missing a beat).

Fatigue

Scale: Fatigue Scale (10 items)

Citation: Chalder, T., Berelowitz, G., Pawlikowska, T., Watts, L., Wessely, S., Wright,
D., & Wallace, E. P. (1993). Development of a fatigue scale. Journal of Psychosomatic

Research, 37(2), 147-153.

Instructions: Please respond indicating how often you have experienced each of the

following statements during the past month.

Response Scale:

| Value | Anchor




Items:

Scale: Fatigue Scale (4 items)

1 Strongly disagree

2 Disagree

3 Neutral

4 Agree

5 Strongly agree
Item

I have had problems with tiredness.

I need to rest more.

I have felt sleepy or drowsy.

I have had problems starting things.

I have been lacking in energy.

I have felt like I had less strength in my muscles.

I have at times felt weak.

I have had difficulty concentrating.

I have made slips of the tongue when speaking.

I have at times found it more difficult to find the right word.
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Citation: Researcher-created, based on items from Orlando, A. R., & King, P. M. (2004).
Relationship of demographic variables on perception of fatigue and discomfort following

prolonged standing under various flooring conditions. Journal of Occupational
Rehabilitation, 14(1), 63-76.

Instructions: Please indicate your physical tiredness level during the past month.

Response Scale:

Items:

Value Anchor

1 Not tired

2

3

4

5 Very tired
Item

Please rate your general tiredness level.

Please rate the tiredness level of your legs.

Please rate the tiredness level of your feet.

Please rate the tiredness level of your back.
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Musculoskeletal Symptoms
Scale: The Somatic Symptom Scale-8 (SSS-8) (11 items—3 items added to original 8 by
researchers)

Citation: Gierk, B., Kohlmann, S., Kroenke, K., Spangenberg, L., Zenger, M., Brahler,
E., & Lowe, B. (2014). The somatic symptom scale—8 (SSS-8): a brief measure of
somatic symptom burden. JAMA Internal Medicine, 174(3), 399-407.

Instructions: During the past month, how much have you been bothered by any of the
following problems?

Response Scale:

Value Anchor

0 Not at all

1 A little bit

2 Somewhat

3 Quite a bit

4 Very much
Items:

Item

Stomach or bowel problems

Back pain

Pain in your arms

Pain in your legs

Pain in your feet

Pain in your joints
Headaches
Chest pain or shortness of breath

Dizziness

Feeling tired or having low energy

Trouble sleeping




What is

APPENDIX B: LIST OF WEEKLY SCALES AND ITEMS

your participant ID? (text entry)

When did your most recent work shift end? (date entry)

How many hours did you spend standing during your most recent work shift? (text entry)

Anxiety
Scale: Depression, Anxiety and Stress Scale (DASS) —Anxiety subscale only (7 items)

Citation: Lovibond, S.H. & Lovibond, P.F. (1995). Manual for the Depression Anxiety

Stress Scales. (2nd. Ed.) Sydney: Psychology Foundation.

Instructions: Please read each statement and rate how much the statement applied to you

at work over the past week. Do not spend too much time on any statement.

Response Scale:

Items:

Value Anchor

0 Did not apply to me at all

1 Applied to me some of the time

2 Applied to me a good part of the time
3 Applied to me most of the time

Item

I was aware of dryness of my mouth.

I experienced breathing difficulty (e.g., excessively rapid breathing,
breathlessness in the absence of physical exertion).

I experienced trembling (e.g., in the hands).

I felt that I was using a lot of nervous energy.

I was worried about situations in which I might panic and make a fool of
myself.

I felt I was close to panic.

I was aware of the action of my heart in the absence of physical exertion
(e.g., sense of heart rate increase, heart missing a beat).

Fatigue

Scale: Fatigue Scale (10 items)

Citation: Chalder, T., Berelowitz, G., Pawlikowska, T., Watts, L., Wessely, S., Wright,
D., & Wallace, E. P. (1993). Development of a fatigue scale. Journal of Psychosomatic

Research, 37(2), 147-153.
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Instructions: Please respond indicating how often you have experienced each of the
following statements during the past week.

Response Scale:

Value Anchor

1 Strongly disagree

2 Disagree

3 Neutral

4 Agree

5 Strongly agree
Items:

Item

I have had problems with tiredness.

I need to rest more.

I have felt sleepy or drowsy.

I have had problems starting things.

I have been lacking in energy.

I have felt like I had less strength in my muscles.

I have at times felt weak.

I have had difficulty concentrating.

I have made slips of the tongue when speaking.
I have at times found it more difficult to find the right word.

Scale: Fatigue Scale (4 items)

Citation: Researcher-created, based on items from Orlando, A. R., & King, P. M. (2004).
Relationship of demographic variables on perception of fatigue and discomfort following
prolonged standing under various flooring conditions. Journal of Occupational
Rehabilitation, 14(1), 63-76.

Instructions: Please indicate your physical tiredness level during the past week.

Response Scale:

Value Anchor

1 Not tired
2

3

4

5 Very tired
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Items:

Item
Please rate your general tiredness level.

Please rate the tiredness level of your legs.

Please rate the tiredness level of your feet.

Please rate the tiredness level of your back.

Musculoskeletal Symptoms
Scale: The Somatic Symptom Scale-8 (SSS-8) (11 items—3 items added to original 8 by
researchers)

Citation: Gierk, B., Kohlmann, S., Kroenke, K., Spangenberg, L., Zenger, M., Brahler,
E., & Lowe, B. (2014). The somatic symptom scale—8 (SSS-8): a brief measure of
somatic symptom burden. JAMA Internal Medicine, 174(3), 399-407.

Instructions: During the past week, how much have you been bothered by any of the
following problems?

Response Scale:

Value Anchor
Not at all
A little bit
Somewhat
Quite a bit
Very much

AW |—|O

Items:

Item
Stomach or bowel problems

Back pain

Pain in your arms

Pain in your legs

Pain in your feet

Pain in your joints
Headaches
Chest pain or shortness of breath

Dizziness

Feeling tired or having low energy

Trouble sleeping

Stress
Scale: Perceived Stress Scale (14 items)
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Citation: Cohen, S., Kamarck, T., & Mermelstein, R. (1983). A global measure of
perceived stress. Journal of Health and Social Behavior, 385-396.

Instructions: The questions in this scale ask you about your feelings and thoughts at
work during the past week. In each case, please indicate how often you felt or thought a

certain way.

Response Scale:

Value Anchor

0 Never

1 Almost never
2 Sometimes

3 Fairly often
4 Very often

Items:

Item

Been upset because of something that happened unexpectedly
Felt that you were unable to control the important things

Felt nervous and "stressed’

Dealt successfully with irritating work hassles

Felt that you were effectively coping with important changes that were
occurring at work

Felt confident about your ability to handle your personal problems while
trying to work

Felt that things were going your way

Found that you could not cope with all the things that you had to do

Been able to control irritations

Felt that you were on top of things

Been angered because of things that happened that were outside of your
control

Found yourself thinking about things that you have to accomplish

Been able to control the way you spend your time

Felt difficulties were piling up so high that you could not overcome them

Briefly describe how you felt (e.g., physically, mentally) during your work shifts this
week. (text entry)

Briefly describe how you felt (e.g., physically, mentally) when you were not at work this
week. (text entry)



