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ABSTRACT 

This study investigated the roles of mindfulness and balance to optimize strategies for fall 

prevention in healthy older adults. The purpose of this study was to examine the association of 

mindfulness with respect to balance in healthy older adults who are experienced in meditative 

versus non-meditative modes of neuromotor exercise. This was a comparative descriptive study 

that used a convenience sample of N=86 older adults (20 male; mean age = 69.33 ± 7.24; range: 

60 – 93 years). The sample included experienced participants of meditative (e.g., yoga, Tai chi) 

and non-meditative (e.g., partnered dance) neuromotor exercise recruited from community yoga, 

Tai chi, and dance studios, respectively. The variables of mindfulness, age, and sex were 

examined as predictors of the outcome variable of balance. Dispositional mindfulness was 

measured with the Mindful Attention Awareness Scale, and postural balance was assessed using 

the One-legged Stance Test, a measure of the number of seconds a participant can stand on one 

with eyes closed. Multiple regression analyses were used to answer the research questions. The 

results did not reveal either mode of neuromotor exercise to predict balance better; neither age 

nor sex was a moderator of mindfulness, and mindfulness did not act as a mediator between age, 

sex, and balance. What the findings did reveal were higher levels of balance and mindfulness 

amongst study participants compared to normative community-dwelling populations from the 

published literature. Next, balance was found to decrease with increasing age and was greater in 

males than females. Most remarkably, dancers were found to have significantly higher levels of 

mindfulness than Tai chi and yoga participants, which suggests that formal meditation may not 

be an essential component of neuromotor exercise for the cultivation of mindfulness. The results 

have important implications for theory, research, practice, and policy. 
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LIST OF DEFINITIONS 

  
Balance 

 
 
Theoretical Definition 

 
For the purpose of this study, balance will pertain specifically to postural balance, 
which is defined as the ability of the body to regulate its center of mass within its 
base of support while maintaining stability (Alexander, 1994; Tyson & Connell, 
2009). 

 
Operational Definition 

 
Balance will be operationally defined as the number of seconds a participant can 
stand on one leg with their eyes closed without touching the floor with the opposite 
leg (Springer, Marin, Cyhan, Roberts & Gill, 2007). 

  
Mindfulness 

 
 
Theoretical Definition 

 
For the purpose of this study, mindfulness is defined as an open awareness that 
evolves from attention in the present moment, to physical, psychological, and 
environmental cues, integrated with the self-regulation of behavior for optimal well-
being outcomes (Brown & Ryan, 2003; Kabat-Zinn, 1990) 

 
Operational Definition 

 
Mindfulness will be operationally defined as a high mean score on the Mindful 
Attention Awareness Scale. 

 
                           

 
Meditative Movement Exercise 

 
 
Theoretical Definition 

 
In this study, meditative movement neuromotor exercise is based on Larkey (2009) 
who defined it as the integration and conscious regulation of breathing with 
movement postures that can be either dynamic or static leading to a state of deep 
relaxation.  

 
Operational Definition 

 
For the purpose of this study, meditative movement neuromotor exercise is 
operationally defined as the practice of Tai chi or yoga. 

 
                           

 
Non-Meditative Movement Exercise 

 
 
Theoretical Definition 

 
In this study, non-meditative neuromotor exercise will be defined as forms of 
neuromotor exercise that do not involve meditative movement. In contrast to Tai chi, 
ballroom dance is an example of a form of neuromotor exercise not conventionally 
associated with meditation.  

 
Operational Definition 

 
For the purpose of this study, non-meditative movement neuromotor exercise is 
operationally defined as classes of dance limited to partnered dance (e.g. ballroom, 
tango, salsa).  
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CHAPTER 1: INTRODUCTION 

1.1 Background 

Globally, falls are a leading cause of injury-related mortality and morbidity (World 

Health Organization [WHO], 2017) and in the United States, affect one of every four adults over 

the age of 65, annually (Centers for Disease Control and Prevention [CDC], 2016). As the aging 

population continues to grow, the burden of fall-related injuries on societal and healthcare 

systems present an immediate concern. It is predicted in the U.S. that medical costs associated 

with falls adults aged 65 and older, will be close to $67.7 billion by 2020 (CDC, 2017). Fractures 

and brain trauma are reported to be the most common fall-related injuries in older adults (CDC, 

2016).  

Common risk factors associated with falling include increased age, female sex, balance 

impairments, disability associated with chronic illness, obesity, medication use, ethnicity, and 

psychosocial factors, such as anxiety and depression (Painter, Dhingra, Daughtery, Cogdill, & 

Trujillo, 2012). Obesity has been reported to be associated with functional disability and falls in 

older adults (Batsis et al., 2014; Himes & Reynolds, 2012).  While a relationship between 

obesity and falls has been found in older adults, obesity may not be a direct factor in a person 

falling. Potential mediators include chronic illness, physical inactivity, and pain (Mitchell et al., 

2015). Medication side effects have been found particularly problematic when an individual 

takes four or more medications daily (O’Halloran et al., 2011; Chang & Do, 2015).  

A unique relationship exists between falls and ethnicity, with lower fall rates reported 

among African Americans compared to Caucasians (Alamgir, Muazzam & Nasullah, 2012; 

Nicklett & Taylor, 2014). Remarkably, a recent examination of data from the National Health 
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and Aging Trends Study (NHATS) revealed that African Americans have a 30 to 40% lower fall 

risk than Caucasians (Sun et al., 2016). In comparison, Hispanic and Caucasian fall rates have 

been found to be similar (Han et al., 2014). Finally, it is important to note that although female 

sex is commonly reported as a fall risk factor, conflicting results across recent studies (see 

Chapter Two) warrant further investigation on the association between the factors of sex, age, 

and balance for predicting falls in older adults.  

1.2 Neuromotor Exercise and Balance 

 Despite the growing prevalence of falls, research has shown that falls can be preventable. 

One effective fall prevention strategy recommended by the American College of Sports 

Medicine (ACSM) is the regular practice of neuromotor exercise (e.g. Tai chi, yoga, qigong). 

Neuromotor exercise, formerly known as functional fitness, is defined as a combination of motor 

skills, such as balance, agility, coordination, gait and proprioceptive training, to enhance 

functional ability in older adults (Garber, 2011). Neuromotor exercise has been found to be 

associated with improvements in balance, a protective factor against falls. (Chung et al., 2013; 

Lu et al., 2013; Tiedemann et al., 2013). Balance, as an outcome, has been studied using Tai chi 

(Jones, Dean, & Scudds, 2005), which is a neuromotor exercise described as a mindfulness-

based form of meditative movement (Wayne et al., 2013).  

1.3 Mindfulness and Exercise 

The regular practice of meditative movement activities has been found to enhance the 

acquisition of mindfulness (Elder et al., 2007). Mindfulness is defined as an open awareness that 

evolves from attention in the present moment, to physical, psychological, and environmental 
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cues that are integrated with the self-regulation of behavior for optimal well-being outcomes 

(Brown & Ryan, 2003; Kabat-Zinn, 1990). With respect to mindfulness and exercise, meditative 

movement activities focus attention on sensations in the body and mind described as 

mindfulness, while facilitating the physical movements in progress (Wayne et al., 2013). In 

general, mindfulness-based interventions have been found to improve balance (Lu, Siu, Fu, Hui-

Chan, & Tsang, 2013; Manor et al., 2014). Recent reports on demographic trends in 

complementary health approaches from the U. S. National Health Interview Survey (NHIS) of 

adults (n=88,962), aged18 years and older, revealed the use of mindfulness practices (i.e., Tai 

chi, yoga, & qigong) to be low in older adults (Clarke et al., 2015), yet high in females (Olano et 

al., 2015). Remarkably, as discussed earlier, the results of studies of female sex on balance are 

conflicting, although older adult females are reported to engage in more mindfulness practices 

compared to males. The relationship between sex and age on postural balance remains unclear; 

however, little information is available regarding the influences of sex and age in mindfulness-

based therapy (Greeson et al., 2015). Consequently, further study is needed of mindfulness 

practices, and in particular, the influence of sex and age on balance and mindfulness. 

1.4 Knowledge Gaps 

While mindfulness is commonly associated with meditative movement modalities of 

neuromotor exercise (National Center for Complementary and Integrative Health [NCCIH], 

2013), it is unknown if it is also a component of non-meditative modalities of exercise, such as 

dance, including social dancing. It is important to explore whether mindfulness may function 

differently in non-meditative neuromotor activities. Although no known studies have 

investigated the association between mindfulness and balance through dance, the effectiveness of 
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dance as a strategy to improve balance is proposed in the literature. For instance, dance 

researchers suggest the increased value of mindfulness for improving position sense along with 

other factors related to a reduced fall risk for persons engaged in this activity (Batson, 2010; van 

Vugt, 2014). Gaining an understanding of the unique manner in which mindfulness may 

influence different modes of neuromotor exercise with respect to balance, may offer insights into 

programs that could reduce falls given the prevalence among older adult populations. Dance 

activities could be included as a strategy for reducing the risk for falls in older adults.  

1.5 Aims 

The overall aim of this study was to examine the influences on balance in healthy older 

adults. Specifically, it involved investigating the relationship between modes of neuromotor 

exercise and balance. Of specific interest is developing a greater understanding of mindfulness in 

mind-body exercise, particularly bringing to light the concept of mindfulness in neuromotor 

activities that lack “formal” meditative activity. At present, only one study has examined 

mindfulness in non-meditative movement neuromotor activity (Pinniger, Thorsteinsson, Brown, 

& McKinley, 2013), and no studies are known to have extended applications to balance. Thus, 

the purpose of this comparitive descriptive study was to examine the association of mindfulness 

with respect to balance in healthy older adults who are experienced in meditative versus non-

meditative modes of neuromotor exercise. Subsequently, mindfulness was studied in the role of a 

mediator to examine its influence on neuromotor exercise mode and balance (see Figure 1).  

Associated with sex and age, a secondary goal was to determine if the relationships, if 

any, between neuromotor exercise mode, mindfulness and balance vary with sex and age. 

Demographic variables of sex and age were examined as moderators of neuromotor exercise 
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mode, mindfulness, and balance (see Figure 2). Another aim of this study was to examine 

predictors of balance and their interrelationships when considering modes of neuromotor 

exercise and mindfulness. 

 

 

Figure 1 Mediator model  

 

Figure 2 Moderator model 
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1.6 Research Questions  

1. Does exercise mode predict balance in older adults who regularly practice 

neuromotor exercise?  

2. Does mindfulness mediate the relationship, if any, between exercise mode and 

balance? 

3. Do the demographic variables of age and sex moderate the relationship, if any, 

between mindfulness and balance? 

1.7 Significance of the Study 

This research contributes unique information focusing on mindfulness and its relationship 

to balance, along with the association of mindfulness to balance in neuromotor exercise modes 

that are not traditionally identified as a mindfulness or meditative activity (e.g., ballroom dance). 

Findings from this study offer insight into the proclivity to be mindful while practicing non-

meditative neuromotor exercise. The results facilitate understanding how mindfulness that is 

cultivated through neuromotor exercise could translate into activities of daily life, which in turn 

opens new avenues for research.  

Second, the findings have clinical relevance with regards to tailoring neuromotor 

activities to optimize balance and contribute to fall reduction in older adults. For instance, 

assessments could easily be performed in the clinical setting using mindfulness and balance 

scales to guide prescribing practices regarding the mode of neuromotor exercise most suited for 

individuals, including special considerations for age and sex. 

Third, the study results provide knowledge to support policy changes, particularly 

regarding third party reimbursement for prescribed classes. Typically, classes for Tai chi, yoga 
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and dance are not covered by third party providers (Frankel, Bean, & Frontera, 2006). Further, 

research evidence provides support for neuromotor exercise as an important fall prevention 

strategy with demonstrable cost-effective benefits. More specifically, the evidence could 

influence the shaping of policies related to third party reimbursement for individual and 

community neuromotor exercise classes that are prescribed by healthcare providers as a strategy 

for fall prevention. In the long term, more efficient fall prevention strategies should lessen the 

burden of illness and healthcare costs, and improve the quality of life for older adults. Future 

research areas include the development of tailored exercise interventions for older adults 

diagnosed with cognitive impairment (e.g. Parkinson’s disease, Alzheimer’s disease). 

1.8 Outline of the study 

     To summarize, this chapter provided an overview of mindfulness activities that can 

reduce falls among older adults, and theoretical definitions are identified. The second chapter 

presents a review of the literature that offers an interdisciplinary perspective through the 

integration of research from the areas of physical activity, dance, philosophy, psychology, 

neuroscience, and aging. The review focuses on the concepts of mindfulness defined in the first 

chapter, neuromotor exercise and balance and the synthesis of research on issues and factors 

associated with these concepts specific to healthy older adult populations. In addition, a 

conceptual framework is introduced, which is an integration of principles from Kabat-Zinn’s 

(1990) Mindfulness-Based Stress Reduction (MBSR) model and Deci and Ryan’s (1985) Self-

Determination Theory (SDT). This integrated framework, the Mindfulness Cultivation Model 

(MCM), guides this study. The third chapter presents the research design and approach that was 

utilized in this study. Chapter Four includes analyses of the data as prescribed by the methods 
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outlined in Chapter Three. Finally, Chapter Five presents a discussion of the results, along with 

implications for research, practice and policy.  
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CHAPTER 2: REVIEW OF THE LITERATURE 

This chapter includes a review of the relevant literature and proposes the Mindfulness 

Cultivation Model (MCM), an integrated framework based on the principles of Kabat-Zinn’s 

(1990) Mindfulness Based Stress Reduction Model (MBSR) and Deci and Ryan’s (1985) Self-

Determination Theory (SDT). The MCM is used to derive an operational definition of 

mindfulness. Also, the MCM is applied to study the constructs of balance, neuromotor exercise, 

and mindfulness.  

2.1 Balance 

A commonly used definition for human balance is not available in the literature (Berg, 

1989). Generally, the term balance is used in reference to posture and physical stability (Pollock, 

2000). Balance refers to a person’s postural stability and an ability to regulate one’s center of 

mass within its base of support (Alexander, 1994; Tyson & Connell, 2009). Balance involves 

input from the sensory and motor systems that is integrated by the central nervous system (CNS) 

(Shumway-Cook & Horak, 1986). For instance, CNS sensory information is contributed by 

visual, vestibular, and proprioceptive systems. Of these systems, the CNS processes the most 

precise information received. Consequently, if one sensory system fails, an alternate system will 

counterbalance the other systems (Pasma et al., 2014). Over time, all three systems within a 

person lose precision with age. The next section presents the physiological function of each 

system with attention given to age-related changes. 
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 Proprioceptive System 

Early work by Laidlaw & Hamilton (1937) found proprioceptive deficits tend to occur 

after the fifth decade of life. Proprioceptive functions receive information regarding movement, 

position and tactile sense from receptors found collectively in the joints, tendons, and muscles. 

The hip, knee and ankle joints are the most commonly affected proprioceptive deficiencies 

associated with falls in older adults (Ribeiro et al., 2011). Physical activity interventions have 

been found to attenuate age-related deteriorations in proprioception (Maitre, Jully, Gasnier, & 

Paillard, 2013; Marmeleira et al., 2009; Tsang & Hui-Chan, 2003).  

 Visual System 

Visual disturbances also can affect balance including perceived glare and contrast 

sensitivity, visual acuity, accommodation and dark adaptation (Horak, Shupert, & Mirka, 1989). 

Visual age-related impairment commonly begins in the fourth decade of life (Faraldo-García, 

Santos-Pérez, Crujeiras-Casais, Labella-Caballero, & Soto-Varela, 2012). Deterioration in depth 

perception was found to be the strongest visual predictor of loss of balance (Sturnieks, St 

George, & Lord, 2008). Strategies to improve vision in older adults include the recommendations 

of single-lens over multifocal-lens prescriptions and corrective cataract surgeries. Both 

approaches have been found to be effective for fall prevention in older adults (Lord, 2006).  

 Vestibular System 

The vestibular system senses the position and motion of the head from input received 

from the semicircular canals and otolith organs contained within the temporal bone. Vestibular 

changes with aging occur after the fourth decade of life (Feraldo-Garcia et al. 2012; Agrawal et 



11 
 

al., 2009), with decreases in vestibular hair cells and the degeneration of vestibular nerves and 

structures (Barin and Dodson, 2011). Corrections to balance are made through the 

vestibulospinal and vestibulo-ocular reflexes (Agrawal, Carey, Della Santina, Schubert, & 

Minor, 2009). Physical exercise has been found to be successful for older adults with known 

vestibular pathology (e.g. vestibular hypofunction, vertigo) (Baloh, Enrietto, Jacobson, & Lin, 

2001; Jung et al., 2009; Verdecchia et al., 2014).  

 Sensorimotor System Comparative Studies 

Comparing the reliance on the three sensorimotor systems, healthy older adults are more 

responsive to proprioceptive compared to visual and vestibular information, respectively (Lord et 

al., 1991). One study contrasted the use of visual, vestibular and proprioceptive cues for postural 

balance control in older (mean age 74 years), middle-aged (mean age 48), and younger adults 

(mean age 28 years). This study supported that older adults had a greater sensitivity and 

preference for proprioceptive cues compared with younger adults (Wiesmeier, Dalin & Maurer, 

2015).  

Focusing specifically on proprioceptive balance, comparisons on cross-sectional studies 

having the same outcome measure (i.e. One-legged Stance Test) yielded conflicting results. For 

instance, young adult females had lower proprioceptive acuity than males (Lee et al., 2015; Jola, 

2010). Likewise, Riva et al. (2013) found poorer balance outcomes among females (75 years of 

age and older) compared with male counterparts. In contrast, Ko et al. (2015) noted minimal sex 

differences in proprioception with older adults (51- 95 years of age); while other studies found 

no differences with respect to sex or age (Faraldo-García et al., 2012; Springer et al., 2007). 
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Consequently, the variables of sex, age, and balance, especially since these impact 

proprioceptive balance, are conflicting and require greater study. 

 Motor System 

Motor system changes in balance are associated with the musculoskeletal system 

contributing to the loss of physical strength, ranging from 20-40%, in the seventh decade of life 

(Faulkner, Larkin, Claflin, & Brooks, 2007). Muscular strength, function, and flexibility 

diminish with aging attributable to the decrease in muscle mass in sarcopenia (Cruz-Jentoft et al. 

2010), which is identified as a primary risk factor for falls (Girgis, 2015; McLean & Kiel, 2015). 

Sarcopenia is defined as “the age-associated loss of skeletal muscle mass and function” (Fielding 

et al., 2011, p. 1). Recommended interventions for the prevention of sarcopenia include regular 

physical exercise (Montero-Fernandez & Serra-Rexach, 2013). Other age-related motor system 

changes contributing to impaired balance include an increase in postural sway, decreased gait 

speed, and diminished postural perturbation recovery.  All of these physical conditions can be 

improved with exercise (Concannon, Grierson, & Harrast, 2012; Maitre, Jully, Gasnier, & 

Paillard, 2013; Merom et al., 2013). 

 The Measurement of Balance 

Associated with the complexity of systems involved in maintaining balance, several 

outcome assessment measures have been developed. Balance can be measured while standing 

(i.e. static) or during movement (i.e. dynamic) (Clemson, 2012). Standing balance is essential for 

functional mobility and fall prevention (Sibley et al., 2015). To date, no gold standard measure 

exists for the measurement of standing balance. However, the One-Legged Stance Test (OLST) 
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is reported to be the most studied standing balance measure in older adult populations (Bohannon 

et al., 2006). Especially in older adult exercise research, functional measures, such as the OLST 

are valued as associated with its close applicability to activities of daily living, can readily be 

administered in any setting, and do not require specialized training or lab-based equipment 

(Podsiadlo & Richardson, 1991). The OLST is both reliable and easy to use (Lewis, 2006). 

Moreover, the OLST has been used in studies that target the proprioceptive component of 

balance (Riva et al., 2013; Clark, Röijezon, & Treleaven, 2015).  

The rationale for using the OLST, in this study, is associated with its capacity as a non-

specific measure of proprioception (Clark et al., 2015). The ability to isolate distinct sensory 

components of balance is difficult, as each element works in an integrated fashion (Sturnieks, St 

George, & Lord, 2008). While the performance of the OLST with eyes closed eliminates visual 

cues, further methods that inform specifically on vestibular or proprioceptive cues would be 

more challenging to use. Although techniques have been developed that isolate proprioception 

through the use of specialized equipment in uniquely designed lab settings (e.g. JPS tests, 

TTDPM & AMEDA methods), these techniques vary widely in their validity and applicability 

(Han, Waddington, Adams, Anson, & Liu, 2015), and are not reliable when used with children 

and older adults (Roijezon et al., 2015).  

The OLST is said to “bias proprioception” (Clark et al., 2015, p. 379), but has been used 

in studies to quantify proprioception (Riva et al., 2013; Son et al., 2009). Accordingly, the OLST 

would be the most appropriate for this study, as meditative movement and non-meditative 

neuromotor exercise studies have been found to have improved balance outcomes that mainly 

target proprioception (Lu, Siu, Fu, Hui-Chan, & Tsang, 2013; Marmeleira, J.F., Pereira, C., 

Cruz-Ferreira, A., Fretes, V., Pisco, R., Fernandes, 2009). 
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 Attention and Balance 

Attentional requirements to maintain balance increase with age. For example, dual task 

outcome measures have been used to provide information on both attention and postural control. 

Dual tasks require the performance of a postural control task (primary task) together with a 

secondary task, which may be a cognitive or motor task (Woollacott & Shumway-Cooke, 2002), 

as opposed to having only the primary task, alone as in a single task condition. Dual-task 

conditions inform on the person’s ability to integrate the sensory, cognitive and motor 

information that is necessary to maintain balance during movement (Assayag et al., 2015). Some 

of the challenges associated with dual task measures include the lack of a gold standard measure. 

The selection of secondary tasks by the researcher varies widely leading to difficulties in reliably 

interpreting results across studies. Researchers disagree with respect to the selection of tasks, as 

more difficult tasks (motor focal tasks) may compete for attentional resources. Nevertheless, the 

dual task approach does not align with the aims of this study, which will examine how 

mindfulness facilitates attention through awareness for positive balance outcomes. Alternatively, 

since dual task conditions focus on the influence of stress on attentional resources and its effect 

on balance, this study will therefore use only single task measures. 

In summary, age-related deterioration occurs in the sensory and motor systems that 

contribute to balance. Contradictory results have been found in studies focusing on 

proprioceptive balance, comparing sex and age, indicating this gap in the literature and the need 

for additional research. A variety of balance outcome measures exist, and functional balance is 

the most frequently studied. Finally, research has reported the use of physical exercise to produce 

significant improvements in the proprioceptive, vestibular and motor systems associated with 

balance. Physical exercise that has been recommended by the American College of Sports 
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Medicine (ACSM) and has been found to be most successful in maintaining and improving 

balance outcomes are neuromotor exercises (Garber et al., 2011). 

2.2 Mindfulness 

Mindfulness was originally interpreted by Rhys Davids in 1910, from the Pali (Theravada 

Buddhism) word sati, to mean memory. In Buddhist contexts mindfulness is a “way of paying 

attention” (Gethin, 2015, p. 10). Although multiple studies have examined the concept of 

mindfulness, there is no consensus on a definition of the term (Chiesa, 2013). To date, the most 

frequently cited operational definition for mindfulness in the literature is based on the principles 

of Kabat-Zinn’s (1990) Mindfulness Based Stress Reduction Model (MBSR). Mindfulness is 

defined as “the awareness that emerges through paying attention on purpose, in the present 

moment, and nonjudgmentally to the unfolding of experience moment by moment.” (Kabat-Zinn, 

2003, p. 145). Western theorists have divergent views on how mindfulness should be 

operationalized; however, most perspectives are based on Kabat-Zinn’s definition, and 

emphasize the mechanism of the self-regulation of attention (Bishop et al., 2004; S. L. Shapiro, 

Carlson, Astin, & Freedman, 2006). Variations in mindfulness approaches revolve around the 

methods used for mindfulness induction to the recognition of mindfulness as a trait or 

disposition, to be discussed further in later sections of this chapter.   

With regards to the measurement of mindfulness, the Western conceptualization of the 

Eastern philosophical concept of mindfulness has been controversial, especially with respect to 

attempts targeted at determining the validity of the concept. On the one hand, Western 

researchers (Baer et al., 2003; Kabat-Zinn, 2003) agree that the development of instruments to 

quantify the measurement of mindfulness has facilitated its integration into Western research. 



16 
 

Alternatively, challengers of this view claim that translation of this unique Eastern construct 

based on a Western psychological perspective would be not only difficult but also impracticable. 

Rather this approach may affect the substance of the fundamental essence of mindfulness 

(Grossman, 2008). The intent of the mindfulness measures is not to trivialize the integrity of this 

Eastern philosophical construct through Western interpretation, but rather to clarify ambiguity 

surrounding the term to enhance its assimilation into Western science. 

Mindfulness-based interventions have been effectively used to address issues in areas of 

physical, cognitive, and psychosocial health. While the majority of the studies, particularly in 

older adults, examined the relationship between mindfulness and psychosocial wellbeing and 

cognition, only a small number of studies have focused on physical outcomes (e.g., blood 

pressure, chronic pain) (Geiger et al., 2016). Likewise, mindfulness has been associated with 

improvements in measures of postural balance; however, very few studies have been conducted 

(Hewett et al., 2012; Howie-Esquivel et al., 2010; Kee et al. 2012).  

Deteriorations in balance occur concomitantly with age-associated physical declines in 

cognitive function, stimulating an increase in the attentional regulation of balance (Huxhold et 

al., 2006). Physical activities that facilitate attentional focus may be helpful to improve 

deteriorating balance associated with aging. There is evidence that mindfulness may also 

enhance focused attention (Chiesa, Calati, & Serretti, 2011; O’Halloran et al., 2011; Teper & 

Inzlicht, 2013).  Studies focusing on executive attention have been conducted using mindfulness-

based approaches, with activities such as Tai chi and yoga. For instance, multiple studies have 

found executive attention function in older adults to be significantly improved with the practice 

of Tai chi (Mortimer et al., 2012; Nguyen et al., 2012; Tsang et al., 2013; Taylor-Piliae et al., 

2010). Mixed results, however, have been found for yoga practice. While a cross-sectional study 
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revealed executive function to be significantly higher in experienced Hatha yoga practitioners 

(i.e., 3-years of experience) than individuals in a meditation control group (Froeliger, Garland, & 

McClernon, 2012), no significant differences were found in a Randomized Controlled Trial 

(RCT) between participants that initiated the practice of Hatha yoga over 6-months when 

compared to walking and wait-list control groups (Oken et al., 2006). Albeit changes in 

executive attention have been found using Tai chi, in as few as six months (Nguyen et al., 2012; 

Taylor-Piliae et al., 2010), it is possible that such changes may take longer to become evident 

with yoga practice.   

2.3 Neuromotor Exercise 

The American College of Sports Medicine (ACSM) defines neuromotor exercise as 

physical activity that enhances motor control, balance, proprioception, agility, gait, and 

coordination, to support functional ability in older adult populations (Garber et al., 2011). 

Although neuromotor exercise is recommended by the ACSM to be a facilitator of balance, there 

is a need for further Randomized Controlled Trials (RCT) that target balance to establish 

therapeutic dose (i.e. frequency, duration, intensity), as well as to determine which forms of 

neuromotor exercise are most effective. Examples of neuromotor exercise include Tai chi, 

qigong, yoga (Garber et al., 2011) and dance (Kiefer et al., 2013; Nastase, 2012; Jola et al., 

2011).  

Although Tai chi is the most frequently studied neuromotor exercise for improved 

outcomes in postural stability (Lu et al., 2013; Wayne et al., 2014); yoga studies conducted in 

older adults have led to significant improvements in both static balance as measured by the One-

Legged Stance Test (Schmid et al., 2010; Brown et al., 2008), and dynamic balance with respect 
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to gait stride improvements (Tiedmann et al., 2013; Culos-Reed et al., 2006; DiBenedetto et al., 

2005). Moreover, interventions using the neuromotor fitness mode of dance contributed to 

positive changes in postural balance in older adults (Granacher et al. 2012; Federici et al. 2012; 

Trombetti et al. 2011). More specifically, ballroom dance has been found to improve measures of 

both static and dynamic balance in older adults (da Silva Borges et al., 2014; Kattenstroth, 

Kalisch, Holt, Tegenthoff, & Dinse, 2013). Remarkably, Cepeda et al., (2015) found an 8-week 

program of ballroom dance significantly enhanced the muscle architecture (i.e., length and 

thickness of muscles) of the lower extremities in older adult females. Along with ballroom 

dancing, a variety of other partner dance styles have been studied using older adult populations 

(e.g. Caribbean, salsa, contemporary). Several researchers used dance as an intervention to 

enhance the functional aspects of dynamic balance, which is also useful for increasing stride 

length (Krampe, 2011; Verghese, 2006), leg extensor power (Granacher, 2012); and gait speed in 

an individual (Pichierri, Murer, & de Bruin, 2012). 

 Mind-Body Practices 

Tai chi, qigong, and yoga are examples of neuromotor exercises recommended by the 

National Center for Complementary and Integrative Health (NCCIH). These activities integrate 

the mind, body, brain and behavior, which can influence physical health and function. Mind-

body practices, such as Tai chi, qigong, and yoga, are referred to as meditative movement, a term 

coined by Larkey et al., (2009), and recently adopted by the NCCIH (2013). 

Although dance is not traditionally considered to be a meditative movement exercise, 

dance researchers suggest the augmentation of dance with other techniques to facilitate 

awareness, executive attention, and motor control (Batson, 2010; Pinniger, 2014). Other methods 
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developed and used in Western society to enhance attention to movement, and postural stability 

include the Alexander Technique, Ideokinesis, and Feldenkrais Awareness Through Movement. 

Ideokinesis is described as a mind-body technique that combines thought (ideo) visual images 

with movement (kinesis) to facilitate posture and muscle movement (Bernard, 2006). The 

Alexander Technique (AT) is a hands-on method, whereby a specially trained instructor guides 

individuals with improvements in both movement and posture (Woodman, 2012). Comparable 

with the AT, the Feldenkrais method also involves hands-on therapy with the goal of developing 

improved self-awareness of movement (Hopper et al., 1999).  Each of these mind and body 

practices has the goal of an individual using attentional focus to facilitate awareness that can 

enhance postural stability, which is an approach compatible with mindfulness-based practices. 

Further study of movement techniques like these may shed new light on the relationship of 

mindfulness with balance in non-meditative modes of exercise, which previous studies have not 

addressed.  

Mind-body practices such as the Alexander technique play a significant role in the 

cultivation of attention and awareness (Schmalzl et al., 2014). The Alexander technique 

enhances motor learning for postural balance (Soriano & Batson, 2011). These methods are used 

to refine and modify postural balance by stimulating sensory awareness (Batson, 2008). 

Although meditative movement activities (e.g. yoga, Tai chi) are referred to as ancient 

approaches, the Alexander technique is a modern or contemporary method, which refines visual 

and proprioceptive feedback to improve postural balance.  

The need to use additional methods along with dance activities (to enhance awareness or 

attention to the performance) can increase mindfulness and improve performance. Alternatively, 

Tai chi and yoga are considered to be mindful activities that integrate meditation, and 
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consequently, do not require additional activities. Thus, an established need for supplementary 

techniques (e.g. AT), created specifically to enhance awareness and attention, may warrant 

further investigation into the capacity of non-meditative activities to stand alone, as mindful. 

Moreover, the development and use of these techniques highlight the need for older adults to 

focus their attention on activities that promote improved balance, a function that was once 

considered automatic. Consequently, a knowledge gap emerges regarding the presence of 

mindfulness in dance and the potential for variations in levels of mindfulness associated with 

meditative exercise modes. 

 Proprioceptive Balance, Mindfulness, and Neuromotor Exercise 

              Researchers have examined the proprioceptive aspect of balance in the context of both 

meditative and non-meditative movement activities (Perrin, Deviterne, Hugel, & Perrot, 2002; 

Rahal et al., 2015). Studies with older adults revealed proprioceptive stimulating exercise to be 

associated with the attenuation of age-related sensorimotor decline in postural balance (Maitre et 

al., 2013).  Proprioceptive abilities are highly repetitive and typically occur without focused 

conscious control (Batson, 2009; Huxhold, Li, Schmiedek, & Lindenberger, 2006). The literature 

suggests that proprioceptive ability in dance may be exceptional as a result of continued practice 

or repetition (Batson, 2009). 

Research comparing ballet dancers with non-dancers found that proprioception was 

greater in experienced dancers (Simmons, 2005). Alternatively, a proprioceptive advantage for 

dance has not consistently been found in studies that control for visual ability. For instance, 

Perrin’s et al. (2002) study of young adults (N=73; aged 20-35 years), compared non-meditative 

movement (i.e., ballet) with meditative movement exercise (i.e. judo). They found meditative 
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movement to be associated with significantly better performance on proprioceptive measures in 

an eyes closed condition. They further suggest that individuals using judo (i.e., meditative 

movement) might have greater levels of proprioceptive ability and rely less on visual cues than 

those that dance (i.e., non-meditative movement).  

Contradictory findings were found in a more recent study (Rahal et al., 2015) that 

examined balance, in older adults (n=76, aged 60 + years) who practiced Tai chi compared to 

those that participated in ballroom dance. Their findings revealed the Tai chi group to have better 

bilateral (i.e. two leg stance) static balance with eyes open than the dance group; however, the 

dancers performed better with eyes closed on a unilateral (i.e. one leg stance) test. In this study, 

dancers (non-meditative movement) relied less on visual cues than the Tai chi (meditative 

movement) participants. Consequently, further research is needed that compares proprioceptive 

ability in meditative and non-meditative forms of neuromotor exercise, specifically in older adult 

populations. 

Overall, the practice of both meditative and non-meditative forms of neuromotor exercise 

have been found to increase static and dynamic postural balance, and more specifically, 

improvements have been reported in proprioceptive ability. Mehling et al. (2011) describe 

proprioception as a conscious awareness of bodily sensations that can be modified by the mind 

through attention. The purposeful use of attention to enhance sensory awareness has been 

recommended using mindfulness practices (Batson, 2008; Rejeski & Gauvin, 2013; Wu et al., 

2014). Essentially, the research suggests there may be a link between the proprioceptive 

component of balance, which can be improved with neuromotor exercise, and mindfulness in 

older adults. A conceptual framework will be presented, to guide the study of the influences of 

mindfulness and neuromotor exercise mode with respect to balance. 
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2.4 Conceptual Framework 

     The following section will present a conceptual framework that integrates the 

principles of Kabat-Zinn’s (1990) Mindfulness Based Stress Reduction Model (MBSR) with 

Deci and Ryan’s (1985) Self-Determination Theory (SDT). Brown & Ryan (2003) used SDT to 

develop their Mindful Attention Awareness Scale (MAAS), which will be used to measure 

mindfulness in this study. Each theory is discussed separately, inclusive of their respective 

strengths and limitations. This integration of relevant concepts from both theories provides an 

expanded framework to target behavioral change processes (e.g. acquisition of neuromotor 

exercise practice) as well as develop knowledge regarding the health outcome of improved 

postural balance progressing towards the ultimate goal of fall prevention for older adults. 

 Mindfulness Based Stress Reduction Model 

In a seminal study, Kabat-Zinn (1982) implemented the Stress Reduction and Relaxation 

Program (SR&RP) as an outpatient intervention for patients with chronic pain.  This study 

generated the beginning of a popular trend regarding the empirical study of mindfulness 

meditation programs for use in clinical settings (Bishop, 2004). Further research and 

development of the SR&RP extended the practice into what is now known as Mindfulness Based 

Stress Reduction (MBSR). The MBSR method uses mindfulness meditation, a form of 

meditation based on Theravada & Mahayana Buddhism and yogic philosophy. In contrast to 

Transcendental Meditation, which involves the focus of attention on one object, mindfulness 

meditation begins with focused attention to one entity (e.g. breath), and then evolves and 

fluctuates, moment by moment, to include a broader range of experiences (Kabat-Zinn, 1982).   
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The MBSR model is grounded by seven attitudes, non-judging, patience, beginner’s 

mind, trust, non-striving, acceptance, and letting go (Table 2). While these attitudes are essential 

for the cultivation of mindfulness, motivation is identified as a vital antecedent. Kabat-Zinn 

(1990) claims that motivation is necessary for both the initiation and maintenance of mindful 

practice. Motivation in the MBSR model is comprised of three constructs, intentionality, 

commitment, and self-discipline.  

Intentionality is the purposeful adoption of the seven attitudes that ground mindfulness. 

Also, Kabat-Zinn (1990) describes the function of intention as the ability to envision within each 

moment the reasons for practicing. It is important to note that intentionality (motivational 

component) and non-striving (attitude) are non-conflicting. In other words, intentionality does 

not characterize the individual striving for a particular goal. Instead, intentionality describes the 

person’s attempt to remain open and accepting of the reasons for action. Furthermore, to achieve 

successful practice, the role of intention is to integrate and attend consciously to the attitudes of 

mindfulness (Shapiro, 2000).  

Next, the individual must possess a commitment to the regular practice of mindfulness. 

The ability of a person to overcome obstacles is a measure of commitment. For one to be 

committed, they must first acknowledge the reasons for practice (Kabat-Zinn, 1990). The 

maintenance of commitment is propelled by the power of regular practice, through self-

discipline. Finally, self-discipline in the form of motivation is supported by the individual’s 

intrinsic desire to achieve optimal health. For example, participants of the MBSR program would 

consider successful stress reduction as a motivating factor for maintaining self-discipline. 

Finally, the components of intentionality, commitment, and self-discipline are all necessary for 
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an individual to develop knowledge of the quantity of mind and body energy required for 

successful mindfulness practice. 

After a person adopts the antecedents of mindfulness (i.e. attitudes and motivation), the 

individual can then proceed to cultivate mindfulness through practice. Kabat-Zinn (1990) 

identifies yoga as an example of a mindful, meditative practice. Mind-body practices through 

which formal meditation can take place can be considered vehicles for the cultivation of 

mindfulness. For instance, Tai chi is a form of mindful meditation that synchronizes graceful 

movements with deep breathing (Lee, 2012). The capacity to focus on sensations in the body and 

mind facilitates attention on the physical movements in progress leading to mindful awareness 

(Wayne et al., 2013). 

Table 1 Attitudes that Ground the Mindfulness Based Stress Reduction Model 

Attitude Description 
 

Non-judging The ability to pay attention, in the moment, to both internal and external 
experiences. These experiences are acknowledged and allowed to pass 
without evaluation or further engagement. Consequently, this ability will 
provide a perspective that is all-encompassing, free of the preconceptions 
and fear associated with judging. 
 

Patience Through patience, the individual accepts that the cultivation of mindfulness 
will occur naturally, over time, unaffected by attempts made to force or 
hasten the process. 
 

Beginner’s Mind The attitude of beginner’s mind is described as an openness to all 
possibilities. The individual adopts this attitude by disengaging themselves 
from past associations they may have had with an experience. In other 
words, the individual will attempt to encounter each experience from a new 
perspective.  
 

Trust The individual adopts the attitude of trust by honoring themselves. This is 
accomplished through developing an appreciation for one’s own feelings, 
favoring respect for one’s personal knowledge and acceptance of 
responsibility for oneself.   
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Attitude Description 
 

Non-striving Non-striving is described by Kabat-Zinn (1990, p. 26) as “non-doing.” More 
specifically, the individual remains openly aware of everything going on in 
the moment without the need to target or alter any one thing to satisfy the 
desired intention.  
 

Acceptance Kabat-Zinn (1990) advises that acceptance not be a passive giving in, or 
agreement to tolerate adverse situations. However, all experiences, negative 
or positive, must be acknowledged in their current state to appreciate fully 
and act in the present moment with open awareness and clarity. 
 

Letting Go The attitude of letting go will enable the individual to acknowledge the 
experience without attaching themselves for further evaluation. Attachment 
to experiences in the moment prevents the individual from moving on to the 
next moment.     

(Kabat-Zinn, 1990) 

2.4.1.1 Strengths 

The MBSR offers some advantages to the study of neuromotor exercise. First, the 

greatest strength of MBSR is that it was developed specifically for the practice of meditative 

mindfulness practice. Unlike behavioral change theories used to explain why an individual 

adopts and maintains a behavior, the MBSR model can be used to understand the mind-body 

exercise connection. Moreover, the multifaceted perspective of MBSR is harmonious with the 

diverse nature of mind-body exercise and its all-encompassing effect on both the mind and body. 

Second, the highly integrated relationship among each of the MBSR constructs supports the 

internal consistency of this framework, further reinforcing the overall structural integrity of the 

model (Smith & Liehr, 2008). Third, MBSR has pragmatic value as a micro-range theory 

(Fawcett, 1993).  In other words, MBSR is more concrete and narrow in its focus; can be applied 

in a straightforward manner to practice and to guide the development of intervention studies.  
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Fourth, the MBSR model received extensive empirical support over the past two decades. 

For instance, Teasdale, Segal & Williams (1995) merged MBSR with cognitive therapy 

principles in the development of Mindfulness-Based Cognitive Therapy (MBCT) for use with 

depression related disorders. Another mindfulness theory, Shapiro’s (2000) Mechanisms of 

Mindfulness, extended the seven fundamental attitudes of the MBSR to include attitudes of 

emotion. While, Kabat-Zin (1990) also recognizes attitudes that possess emotional properties 

(e.g. generosity, compassion, forgiveness), emotional attitudes are not regarded as fundamental 

(Table 2). Rather, emotional attitudes have the potential to develop in an individual as an 

extension of the fundamental attitudes.  

2.4.1.2 Limitations 

     One limitation is the empirical adequacy of the MBSR model for use in dance. The 

MBSR was originally developed as a stress reduction program using mindfulness meditation 

techniques. To date, Pinniger's et al. (2013) ballroom dance intervention is the only known study 

that has applied principles of the MBSR to an activity that lacked a formal meditation 

component. This study is discussed later in this section of the paper. 

     Another limitation revolves around the conceptual clarity of the motivational 

constructs of intentionality, commitment, and self-discipline. More specifically, the definitions 

provided by Kabat-Zinn (1990) are broad, such that clear distinctions between the constructs are 

not well articulated (Morse, Mitcham, Hupcey, & Tasón, 1996). For instance, the constructs of 

intentionality, commitment, and self-discipline can collectively refer to an individual’s ability to 

attend consciously to actions. Consequently, it could be difficult to discern how each construct 

corresponds with specific behavior. Strong commonalities between constructs require operational 
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definitions that uniquely differentiate each construct (Sutton, 2001). Conceptual clarity can be 

refined through concept analysis. Alternatively, to enhance the structural integrity of the 

motivational component of the MBSR, an integrated approach could be considered with Deci 

and Ryan’s (1985) Self-Determination Theory, a widely studied motivational model. 

 Self-Determination Theory 

    Self-Determination Theory (SDT) was developed over 40 years ago as the theory of 

intrinsic motivation (Deci, 1971). Advanced by the ongoing efforts of psychologists Deci & 

Ryan (1985), SDT eventually expanded into a meta-theory, composed of five sub-theories (Table 

3). Self-determination theory targets aspects of human motivation and personality; more 

specifically, it focuses on motivations that affect an individual’s actions and decisions. The 

emphasis of the model is placed on the individual’s choices, to ascertain if they are self-

determined or self-motivated (Ryan & Deci, 2000).  Self-determined behaviors are defined as 

free from control and are autonomous and intrinsically motivated (Deci & Ryan, 1985).   

Although the title, self-determination theory, highlights the importance of self-

determination as a concept, self-determination functions as an antecedent of intrinsic motivation. 

The construct of intrinsic motivation is the phenomenon that is central to SDT. It has been 

operationally defined as eliciting behavior that is performed without the need for any external 

reinforcement; the behavior itself acts as reinforcement (Deci & Ryan, 1985). As a theoretical 

construct, intrinsic motivation is defined as “the innate, natural propensity to engage one’s 

interests and exercise one’s capacities...it emerges spontaneously from internal tendencies and 

can motivate behavior without the aid of extrinsic rewards or environmental controls” (Deci & 

Ryan, 1985, p.43).  
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The assumptions of the SDT are as follows: intrinsic motivation is distinct and not 

synergistic with extrinsic motivation (Deci, 1972); self-determination is expressed as the 

freedom of behavioral control and choice (Deci & Ryan, 1985); that the three basic 

psychological needs for autonomy, competence and relatedness are universal (Deci & Ryan, 

2008). These assumptions are clear and support the focus of the theory, which is the extent that 

the behavior of an individual can be self-determined, and self-motivated (Deci & Ryan, 1985). 

  A further assumption consistent with mindfulness was added by Brown & Ryan (2003) 

with the development of the Mindful Attention Awareness Scale (MAAS). They claim that open 

awareness fosters behavioral choice in harmony with personal ideals. More specifically, an open 

awareness of personal values and needs leads to greater autonomy, which enables the individual 

to better self-regulate behavior (Deci, Ryan, Schultz & Niemiec, 2015).  

Table 2 Self-Determination Theory (SDT) Sub-theories 

Sub Theory Description 
 

Cognitive Evaluation 
Theory (CET) 

The CET focuses on intrinsic motivation and how it is affected by three 
basic needs: autonomy, competence, and relatedness. 
 

Organismic Integration 
Theory (OIT) 

The OIT is concerned only with extrinsic motivation and how behaviors 
become internalized across the four levels of extrinsic motivation. Highly 
internalized behaviors provide greater autonomy. 
 

Causality Orientations 
Theory (COT) 

The COT addresses motivational level according to orientations towards 
autonomous, control determined, or impersonal behaviors. An internal locus 
of causality is associated with autonomous behavior that is internalized and 
self- integrated.  External causality behaviors are not self-determined or 
autonomous and impede intrinsic motivation. 
 
 

 

 

 



29 
 

Sub Theory Description 
 

Basic Psychological 
Needs Theory (BPNT) 

The BPNT claims that the satisfaction of all three basic psychological needs, 
autonomy, competence, and relatedness, has a positive effect on an 
individual’s wellbeing. Conversely, thwarted needs result in detrimental 
effects on health status. 
 

Goal Contents Theory 
(GCT) 

GCT focuses on goals and how they affect an individual’s wellbeing. 
Intrinsically motivated goals (e.g., sense of community, personal growth, 
and personal relationships) have a positive influence on psychological and 
physical health. Extrinsically motivated goals (e.g., financial, appearance, 
fame) increase health risk factors. 

(Deci & Ryan, 2000) 

2.4.2.1 Strengths 

The SDT is broad in scope and demonstrates strong empirical value across age groups, 

domains, and cultures. For instance, the theory has been studied and found to be feasible for use 

in populations of children and older adults (Ferrand et al., 2014; Pannekoek et al., 2014).  

Researchers also apply this theory to a variety of research modalities: physical activity, 

education, healthcare, and addictions (Choi et al., 2014; Neys et al., 2014; Parastatidou et al., 

2014).  Moreover, SDT has been translated into multiple languages, and the constructs have been 

empirically tested for use in various measurement scales (Gnambs et al., 2014; Hui et al., 2011).   

While SDT is often incorporated into research studies as a whole, each of the five sub-

theories has been studied independently. Scholarly interest in SDT remains active as recent 

studies have been conducted using Cognitive Evaluation Theory (Matosic, Cox & Amorose, 

2014; Raufelder et al., 2015), Organismic Integration Theory (Grunnell et al., 2014), Causality 

Orientations Theory (Solberg et al., 2013; Silva et al., 2010) and Goal Contents Theory (Gaston 

et al., 2013). The most studied sub-theory, the Basic Psychological Needs Theory (BPNT) 

(Felton & Jowett, 2015; Tian, Tian, & Huebner, 2015), was used to ground the MAAS (Brown & 

Ryan, 2003) and is of particular relevance to this study.  
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2.4.2.2 Limitations 

Self-determination theory is not parsimonious. The concepts within the five sub-theories 

of the multidimensional SDT do present some redundancies, which may lead to confusion. For 

instance, Basic Psychological Needs Theory (BPNT) addresses the same three basic 

psychological needs (autonomy, competence, and interrelatedness), as does Cognitive Evaluation 

Theory (CET). Unlike the CET, the BPNT places an emphasis on the adverse effects that can 

occur to wellbeing if the needs are left unsatisfied.   

Another limitation of the SDT with regards to this study is that the SDT is primarily a 

behavioral change theory. Although SDT has been used in some mindfulness studies, a primary 

limitation of SDT is that the focus of the theory is in the acquisition and regulation of behavior 

and not on the health outcome. In other words, a theory developed to predict behavioral changes 

would be limited in ability to explain health outcomes.  

To summarize, two theoretical approaches were presented to understand the impact of 

neuromotor exercise on the improvement of overall health and wellbeing. The advantages and 

limitations were discussed for each approach. For instance, SDT provides a beneficial 

motivational component that ensues from satisfying the basic psychological needs of autonomy, 

interrelatedness, and commitment. Conversely, SDT is a behavioral change theory that targets 

behavioral acquisition and regulation, which shifts the focus away from providing a direct 

understanding of health outcomes. The MBSR model may contribute to the understanding of 

outcomes as it was developed specifically to study the cultivation of mindfulness through 

meditation practices that influence the body and mind. However, the empirical adequacy of 

MBSR is limited, as studies have not been found that apply MBSR to non-meditative movement 

activities, and the motivational component requires further conceptual clarification.  
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 An Integrated Approach 

An integration of the SDT with MBSR, as an expanded framework, targets both 

behavioral change processes as well as health outcomes. Moreover, with an integrated approach, 

the conceptually similar MBSR constructs (i.e. intentionality, commitment, & self-discipline) are 

replaced with the more empirically studied constructs of SDT’s Basic Psychological Needs 

Theory (i.e. autonomy, interrelatedness, and competence). The constructs have been substituted 

to strengthen the structural integrity of the motivational component, as they enhance both 

conceptual clarity and empirical adequacy. In an attempt to advance the understanding of the 

unique ways that the combination of approaches offers, the Mindfulness Cultivation Model 

(MCM) is proposed. The two theories have been integrated to enhance conceptual clarity and 

ultimately facilitate the study of the comprehensive role of mindfulness in both meditative and 

non-meditative modes of neuromotor exercise.  

 The Mindfulness Cultivation Model 

The constructs of both Kabat-Zinn’s (1990) MBSR model and Deci and Ryan’s (1985) 

Basic Psychological Needs Theory (BPNT) were brought together to form the Mindfulness 

Cultivation Model (MCM), a streamlined the approach to the study of mindfulness (Figure 3). 

First off, mindfulness must be cultivated. Kabat-Zinn (1990) introduces the cultivation process 

by emphasizing the importance of adopting seven attitudes (Table 2). The individual can develop 

the motivation to adopt these attitudes through intentionality, commitment, and self-discipline. 

As discussed earlier, these three motivational constructs were replaced with the basic 

psychological needs (i.e. autonomy, interrelatedness, and competence) of Desi and Ryan’s 

(1985) BPNT. Accordingly, attitude and motivation are antecedents of the MCM. 
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The process of mindfulness can be described as consistent with the constructs Brown & 

Ryan (2003) use to underpin the Mindful Attention Awareness Scale (MAAS). In essence, the 

MAAS constructs of attention, self-regulation, and awareness, are proposed as core attributes to 

mindfulness practice, are compatible with MBSR and BPNT frameworks, and are identified as 

relevant by other mindfulness researchers (Jankowski & Holas, 2014; Langer, 1992; Malinowski, 

2013; Shapiro & Schwartz, 2000). The action of the core attributes involves the integration of 

attention with the self-regulation of behavior, which leads to awareness. To illustrate, attention 

can focus on internal and external cues. Controlled breathing is an example of an internal 

attentional cue recommended for beginners of mindful meditation practice. In the practice of Tai 

chi, individuals typically self-regulate their movements with their breathing. Alternatively, 

dancers self-regulate their steps with external attentional cues within the environment (e.g. 

music, partner, floor). Both examples demonstrate the integration of the core attributes of 

attention and self-regulation. 

Shapiro (2000) differentiates the self-regulation aspect of mindfulness from a systems 

perspective based on Wiener’s (1948) cybernetics model. Wiener notes that the system 

continually adapts to change while maintaining stability through positive and negative feedback 

loops. Consistent with the cybernetic approach, theorists emphasize the interdependence of 

attention and self-regulation, and the importance of this connection to the mindfulness process 

(Brown & Ryan, 2003; J. Shapiro et al., 1999). Subsequently, this dynamic interaction facilitates 

the cultivation of awareness, the third core attribute. 

The attribute of awareness, in the MCM, is arranged to follow the integration of attention 

and self-regulation. Buddhist philosophers regard attention as a precursor of awareness (Gethin, 

2015). In further support of this sequence, Kabat-Zinn (1990, p. xxvii) states we “cultivate our 
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relationship to that awareness…cultivation through paying attention in a particular way: on 

purpose, in the present moment, and non-judgmentally.” Moreover, Brown & Ryan (2003) 

describe awareness as facilitating attention and self-regulation; consequently, a bidirectional 

arrow is placed between these attributes. Interestingly, Brown & Ryan (2003) consider behaviors 

that do not rely on awareness and attention as automatic or unconscious and refer to these as 

mindless. 

The MCM identifies mindfulness as a predictor and as a mediator. The role of 

mindfulness as a mediator has been supported in a number of studies (Bränsträm, Kvillemo, 

Brandberg, & Moskowitz, 2010; Lima, Gago, Garrett, & Pereira, 2016; Perona-Garcelán, 

Rodríguez-Testal, Senín-Calderón, Ruiz-Veguilla, & Hayward, 2016). Mediators are used to 

express how “external physical events take on internal psychological significance” (Baron & 

Kenny, 1986, p. 1176). In this study, mindfulness was examined as a mediator of the relationship 

between neuromotor exercise mode and balance. The variables of sex and age were studied as 

moderators of the relationships between mode of exercise and mindfulness and of balance. Baron 

and Kenny (1986, p. 1174) define a moderator as a “variable that affects the direction and/or 

strength of the relation between an independent or predictor variable and a dependent or criterion 

variable.” For example, considering sex as a proposed moderator, the association between 

mindfulness and balance may be stronger for females than for males.  

Lastly, the consequence of the process of mindfulness is well-being (Brown & Ryan, 

2003). Early studies of mindfulness using the MAAS examined psychological well-being, but 

recent work extends to physical, cognitive and emotional outcomes. For example, this study used 

balance as a proxy for well-being. Based on the constructs in the MCM, mindfulness is defined 

as an open awareness that evolves from attention in the present moment, to physical, 
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psychological, and environmental cues, integrated with the self-regulation of behavior for 

optimal well-being outcomes.  

The diagram of the MCM (Figure 3) displays the constructs in the model, which can be 

adapted for application to various contexts. While the antecedents of attitude and motivation are 

invariable, the ‘core attributes’ and ‘consequence’ have been tailored to fit the needs of the 

study. Along these lines, the MCM was used to guide understanding of the process of 

mindfulness as cultivated through the practice of mind-body exercise. The MCM was also used 

to facilitate the interpretation of similarities and differences between meditative and non-

meditative modes of neuromotor exercise. For instance, examination of the outcomes associated 

with dance activities presenting differently from neuromotor exercise activities that include a 

formal meditative component, such as Tai chi or yoga.  
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Figure 3 Mindfulness Motivation Model  
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2.5 Issues of Debate 

 Attentional focus 

Attentional focus is conceptually defined as the direction of concentration on cognitive, 

physical or environmental cues that may be perceived from an internal or external context (Chun 

et al., 2011). Controversy exists regarding whether an internal or external focus of attention is 

more important for postural stability. For instance, the meditative movement exercise of Tai chi 

has been described as involving the attentional awareness of internal processes such as the 

balance of breathing and energy within the body (Wayne & Fuerst, 2013). In contrast, 

individuals that practice non-meditative movement activities, such as ballroom dancing, are 

reported to have more of an external attentional focus dependant upon environmental cues, such 

as music or their dance partner (Hackney & Earhart, 2010). Although dancers may depend 

mainly on visual cues, tests of proprioception have been found to be greater in dancers than non-

dancers (Simmons, 2005).  

Over the past decade, the majority of attentional focus studies support Wulf’s et al., 

(2001) Constrained Action Hypothesis (CAH), which proposes that an external focus of attention 

is optimal for motor movement control. However, it is uncertain if Wulf’s et al., (2001) CAH is 

convincing with respect to moving meditative activities, whereby attention is directed inward 

with the practitioner focusing on the body and mind (Wayne & Fuerst, 2013; Schmid, van 

Puymbroeck, & Koceja, 2010). Moreover, studies on non-meditative movement dance forms 

have found that the perspective of attentional focus can be dependent on the skill level of the 

dancer or the type of dance activity. For instance, beginning dancers have been found to have an 

internal focus of attention, which enhanced skill mastery (Peh, Chow, & Davids, 2011). 

Moreover, activities such as gymnastic dance may require an internal focus of attention 
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(Lawrence, Gottwald, Hardy, & Khan, 2011) whereas ballet relies more on visual cues with an 

external focus (Batson, 2009). Alternatively, it is possible that both perspectives are necessary 

for optimal postural stability.  

 Mindfulness induction 

The requirement of regular meditation for the successful cultivation of mindfulness skills 

is another issue of debate. Well-known approaches to mindfulness (e.g. MBSR, MBCT, and 

Mechanisms of Mindfulness) commonly involve a meditative component (Kabat-Zinn, 1990; 

Teasdale, Segal & Williams, 1995; Shapiro, 2000). In contrast, Langer & Moldoveanu (2000) 

claim that meditation is unnecessary, as mindfulness induction can also be achieved by 

performing a behavior that requires attention. Unlike conventional mindfulness approaches, 

Langer employs attentional focus as a cognitive approach, whereby attention is actively used to 

search for distinctions and alternative perspectives. This method is compatible with learning, 

creativity, and problem-solving, and is described as a way of knowing (Langer & Moldoveanu, 

2000). 

Although studies that apply mindfulness induction without meditation have had 

successful outcomes (Chong et al., 2015; Ie et al., 2012; Kee et al., 2012); most focus on the 

acquisition of state rather than trait mindfulness, which may not be useful long term. For 

instance, in a between-subjects experimental design, Delizonna, Williams & Langer (2009) 

examined the effect of mindfulness for controlling heart rate variability. Participants (n=43; aged 

19-62 years) were informed on how to monitor their heart rates at set intervals for a one-week 

period. Participants instructed to attend to fluctuations (i.e. novel distinctions) in their heart rate 

at frequent intervals were compared to participants attending at less frequent intervals, 
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participants attending to stable heart rate patterns, and participants not attending to heart rate. 

Consequently, participants attending to frequent fluctuations performed significantly better than 

other participants in the study, when asked to increase their heart rates on demand over a 50-

second interval the following week. Remarkably, Delizonna, Williams & Langer (2009) explain 

that the frequent practice of non-meditative mindfulness induction enables enhanced behavioral 

self-regulation. In essence, mindfulness was found to be successfully induced without 

meditation. These findings suggest the potential for mindfulness induction in other non-

meditative activities, such as dance. 

 Related Research  

To date, no studies have been found that have compared meditative, and non-meditative 

movement approaches with respect to mindfulness on balance. However, several studies will be 

discussed that discovered significant improvements in both mindfulness and balance based on a 

particular approach (e.g. yoga, mindfulness induction). Moreover, these investigations 

approached the study of balance from the perspective of mindfulness. For instance, researchers 

using yoga interventions suggest that body awareness increases with the mindful practice of 

yoga, by enhanced proprioceptive awareness leading to improved balance outcomes (Howie-

Esquivel, Lee, Collier, Mehling, & Fleischmann, 2010). While these approaches examined 

balance through the development of disposition (i.e. trait) mindfulness over time, Kee et al. 

(2012) discovered that immediate improvements in balance could also arise through the 

induction of state mindfulness. In this approach, the induction of mindfulness was through 

activity that was cognitive rather than physical. As previously mentioned, the long-range value 

of state induced mindfulness is uncertain. 
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In consideration of non-meditative movement, Pinniger, Thorsteinsson, Brown, & 

McKinley (2013) conducted the only known published research that investigated mindfulness as 

an outcome of dance. The outcome of balance was not assessed. The psychosocial outcome of 

improved mood, instead, was examined from a mindfulness perspective based on Kabat-Zinn’s 

principles (e.g. attention, awareness, trust, and acceptance), and were found to be consistent with 

dance (Pinniger et al., 2013). The recognition of Kabat-Zinn’s mindfulness principles in the 

practice of dance provides support for the use of the MCM for the study of non-meditative 

movement exercise. 

Favorable balance outcomes have also resulted from non-meditative movement dance 

interventions. Recently, dance research has taken a neurocognitive approach (Bläsing et al., 

2012). While dance interventions targeting balance outcomes have not directly measured 

mindfulness, research studies support outcomes consistent with components of mindfulness (e.g. 

attentional control, attentional cues, and awareness) (Kattenstroth, Kalisch, Holt, Tegenthoff, & 

Dinse, 2013; Kiefer et al., 2013; Pichierri, Coppe, Lorenzetti, Murer, & de Bruin, 2012). There is 

increasing research focusing on mindfulness in non-meditative movement activities through 

recommendations and suggestions for study (Batson, 2009; Schmalzl, Crane-Godreau, & Payne, 

2014); however, the construct remains under-investigated. Questions persist regarding the need 

for mind-body techniques (e.g. Alexander technique, Feldenkrais method, & Ideokinesis) that 

can facilitate attention and awareness of movement during dance in contrast to meditative 

movement activities that incorporate a mindfulness component.  
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2.6 Conclusion 

Knowledge obtained from this study may reveal the potential for the presence of 

mindfulness in neuromotor activities that do not contain a formal meditative component, which 

would suggest that mindfulness could be cultivated through the practice of any mode of 

neuromotor exercise. This knowledge would also be beneficial for compliance, providing the 

older adult a greater range of exercises from which to choose. Conversely, if mindfulness is 

neuromotor mode specific, then the prescribed activity can be tailored according to the 

individual’s mindfulness level. Moreover, discovery and empirical support for the presence of an 

association between mindfulness and balance, regardless of neuromotor exercise mode, may 

translate outside of neuromotor practice to activities of daily living. Ultimately, this finding 

would increase the value of regular neuromotor exercise as a fall prevention strategy. 
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CHAPTER 3: METHODOLOGY 

3.1 Design 

The purpose of this study was to examine the association of mindfulness with respect to 

postural balance as experienced by healthy older adults participating in meditative versus non-

meditative types of neuromotor exercise. Additionally, this study examined if there is a 

relationship between mindfulness and balance and if it varied with sex or age. A comparative 

descriptive design was used to compare mindfulness levels and balance outcomes in older adults 

with at least one year of participation in meditative (i.e. Tai chi, yoga) vs. those participating in 

non-meditative movement neuromotor exercise (i.e. ballroom dance).  

3.2 Sample 

A power analysis was calculated using G*Power (Faul, Erdfelder, Buchner & Lang, 

2009) to determine sample size. Assuming a power of 0.80 and an alpha of 0.05, 86 participants 

are essential to detect a moderate size effect for a multiple regression equation with four 

predictors. Given that sample sizes for comparative and correlational designs typically use a 

minimum of 30 participants per group in order to detect a relationship (Gay, Mills, & Airasian, 

2014) and provided that there was no attrition, as measures were taken at one point in time, each 

group contained n=43 participants for a total sample size of N=86.  

The convenience sample of healthy older adults, 60-years of age or older (N=86), were 

recruited from the Central Florida region of the South Eastern United States. For the two self-

selected groups, the meditative movement group consisted of 43 experienced practitioners of Tai 

chi or yoga, and the non-meditative movement group had 43 experienced partnered dancers (e.g. 
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ballroom, tango, salsa).  The term older adult, as used in this study, reflects the United Nation’s 

definition as an individual 60-years of age or older (WHO, 2017). 

 Eligibility and Exclusionary Criteria 

Inclusion criteria for participants involved a) individuals 60-years-of age and older; (b)  

able to read and speak English (c) self-report of at least 1-year participation in partnered dancing, 

Tai chi, or yoga (Dania, Koutsouba, & Tyrovola, 2014; Fong & Ng, 2006; Rahal et al., 2015) (d) 

self-report of engaging in at least three times per week of partnered dancing, Tai chi, or yoga (Li 

et al., 2005; Rahal et al., 2015). Exclusion criteria targeted individuals who had participated in 

both forms of regular meditative (e.g. Tai chi, Yoga, qigong) and non-meditative (e.g. ballroom 

dance) neuromotor exercise within the past 6-months (Lam et al., 2012), those diagnosed with a 

known disturbance in balance (i.e., uncorrected visual problems, and vestibular and sensorimotor 

deficits), or a neurological disorder (e.g., Parkinson’s disease, multiple sclerosis). Individuals 

who met the inclusion criteria were screened by the investigator to determine eligibility. 

3.3 Participant Recruitment 

Participants were recruited from diverse areas within East Central Florida with 

promotional flyers posted in martial arts centers, dance clubs/studios, and senior centers that 

offered classes in Tai chi, yoga, and ballroom dance. The flyers contained details about the 

study, and investigator contact information (Appendices A & B). Further recruitment efforts to 

enroll interested participants occurred through repeated visits by the researcher to scheduled Tai 

chi, yoga and ballroom dance events (e.g. classes, dances), along with snowball sampling 

techniques to generate the target sample of 86. Recruitment attempts focused on achieving a 
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demographic composition that was comparatively similar for both groups; however, differences 

remained since this was a self-selected convenience sample. Individuals that chose to sign up for 

the study were screened and consented prior to data collection within one visit. The principal 

investigator was responsible for obtaining all measures. The physiological assessments were 

conducted in private areas at each site, with minimal sensory distractions. 

3.4 Measures for Protection of Human Subjects 

Approval for research involving human subjects was obtained from the University of 

Central Florida College Institutional Review Board before initiating the proposed research. 

Permission to recruit and conduct the study at specific sites was obtained from site managers. 

Verbal informed consent was obtained from each participant before data collection, at which 

time they were informed about the purpose, procedure, and all potential risks (Appendix C).  A 

copy of the consent was provided to each participant. As part of the screening process, 

participants were verbally informed of the requirement to stand on one leg with eyes closed. All 

participants were given the opportunity to withdraw from the study at any time. The risks 

involved in this study were no greater than participation in the community activity programs in 

which subjects were currently engaged (e.g. Tai chi, yoga, ballroom dance). Minimal risks 

included the possibility of falling and loss of time. The investigator was a nurse with training in 

fall safety.  

Thus, risks were minimized with instruction, guidance and vigilant monitoring of each 

testing session by the investigator. The investigator stood at close range to the participant during 

the OLST and instructions were given to participants to open their eyes and use the investigator’s 

arm for support if felt unstable. This method to prevent adverse events while performing the 



44 
 

OLST had been established in prior studies (Balogun et al., 1994; Briggs et al., 1989). As a 

safety precaution, a Universal Gait Belt with two handles was worn by all participants (Agrawal 

et al., 2009). No adverse events occurred during the study. 

3.5 Setting 

     Data collection occurred at respective exercise locations for the convenience of the 

participants. At each site, all research measures were conducted in a separate area away from 

other participants. Prior permission to test at the practice locations was obtained from site 

management staff at each designated neuromotor exercise location. 

3.6 Instruments 

 Demographic Questionnaire 

The first two pages of the tool consisted of demographic information (Appendix D) that 

contains 11-questions regarding sex, self-reported ethnicity (i.e. Caucasian, African American, 

Hispanic, Asian, other), age in years, medications (i.e. number of medications used daily), 

history of falls and balance disorders, and the preferred neuromotor exercise (i.e., Tai chi, yoga 

or ballroom dance) inclusive of the number of minutes per week and total number of years 

practiced.  

The third page of the tool consisted of three fill-in-the-blank questions. Specifically, this 

information was used to record the physiological data collected regarding body composition, 

number of seconds the subject can stand on one leg with their eyes closed, and the total MAAS 

score. 
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 Mindful Attention Awareness Scale (MAAS) 

The fourth page of the tool consisted of the Mindful Attention Awareness Scale (MAAS), 

as described in detail in the literature review. Briefly, the MAAS is a 15-item self-report 

questionnaire developed by Brown & Ryan (2003) that measures dispositional mindfulness 

(Appendix E). Responses on this Likert-type scale range between 1 to 6 (1 indicates a response 

of ‘almost always’ and 6 indicates ‘almost never’). The average is taken of each score, and 

higher scores are associated with mindfulness. An example of an item on the scale would be, “I 

find it difficult to stay focused on what’s happening in the present” (Brown & Ryan, 2003, p. 

826).  

Internal consistency of the MAAS was reported to have a Cronbach’s Alpha of greater 

than or equal to .82 and an interclass test-retest reliability of .81 (Brown & Ryan, 2003). A high 

rating for construct validity was determined by the examination of the convergent and 

discriminant correlations of the MAAS with other scales that focused on attention and 

awareness. For instance, significant convergent correlations were found with scales that 

measured compatible constructs: the Mindfulness/Mindlessness Scale (r=.31, p<0.001) and the 

Trait Meta-Mood Scale (r=.46, p<.001). Discriminant correlations were found with measures that 

examined discordant constructs: the Reflection Rumination Questionnaire (r= -.39, p<0.001) and 

the social anxiety subscale of the Self-Consciousness Scale (r=-.36, p<.001) (Brown & Ryan, 

2003).  
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3.7 Data Collection Procedures 

 Questionnaires 

All questionnaires were printed in Times New Roman size 14-point font, which has been 

identified as an effective size for older adult readers (National Institute of Health, 2016). After 

signing an informed consent form, each participant completed a demographic survey. The 

variables of sex, age, ethnicity, multiple medications, history of falls and balance disorders, and 

specific neuromotor exercise inclusive of the frequency and duration of practice per week and 

number of years practiced were assessed in the survey (Appendix D). Participants were then 

administered the Mindful Attention Awareness Scale (MAAS) (Appendix E), which is a self-

report, paper, and pencil test, estimated to take 5-minutes (Brown & Ryan, 2003).  

3.8 Physiological Measures 

 Body Composition 

In this study, anthropometry included measures of Body Mass Index (BMI) (i.e., weight 

(kg)/ height (cm2)) and WC (cm). Body composition is known to have an influence on balance 

and were included in the statistical analysis as a covariate. The use of at least two indicators of 

body composition (e.g. BMI and WC) is recommended in older adults (National Institute of 

Health [NIH, 1998]; Santos et al., 2012). Weight was measured with a digital Health o meter 

scale (HDM171DQ-60, Health o meter, St. Louis, MO), self-reported height was taken from the 

demographic questionnaire, and waist circumference was assessed with a tape measure. 

Measurements of waist circumference followed the protocol of the National Health and Nutrition 

Examination Survey III (NHANES III 1988-1994 [NIH, 1998]). A non-elastic, flexible tape 



47 
 

measure was placed around the participant’s abdomen, parallel to the floor, and directly superior 

to the iliac crest. The measure was taken at the end of exhalation, and recorded to the nearest 0.1 

centimeter. The NIH (1998) guidelines were used to define BMI (i.e., normal weight BMI < 24.9 

kg/m2; overweight BMI=25 – 29.9 kg/m2; obesity BMI >30 kg/m2), and WC (Normal WC: 

males < 102 cm/females< 88 cm; High WC: males > 102 cm/females >88 cm) cutoffs.  

 One-Legged Stance Test (OLST) 

This study used the One-Legged Stance Test (OLST), a functional test of static balance 

commonly selected to measure proprioception. The OLST measured the number of seconds an 

individual was able to stand on one leg, without touching the floor with the opposite leg 

(Springer, Marin, Cyhan, Roberts & Gill, 2007). The measure has good inter-rater reliability with 

Intraclass Correlations (ICC) =0.75 to 0.99 (Mancini & Horak, 2010). The predictive validity of 

the OLST was found to have a relative risk of 2.13 with a 95% CI [1.04, 4.34] (Vellas, 1997) for 

injurious falls in older adults. The OLST was performed in the eyes closed condition, only. 

Before completing this assessment, each individual was instructed to cross their arms 

over their chest during the trial. The OLST measured the number of seconds each person could 

stand on one extremity (dominant) without touching the floor with the opposite extremity, 

uncrossing the arms, opening the eyes, or moving the supporting extremity to maintain balance 

(Springer, Marin, Cyhan, Roberts & Gill, 2007). Unlike the protocol used by Springer et al. 

(2007), this study did not use a maximal balance time, but instead provided the total time the 

participant was able to perform the OLST.  A digital stopwatch was used to measure balance for 

the OLST; the time was be rounded to the nearest tenth of a second. Three trials were repeated, 
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and the best of the three results were recorded. Finally, each individual that attempted the study 

received compensation for their participation in the form of a $10.00 Publix gift card.  

3.9 Limitations 

 The study had the following limitations. First, as the study used a convenience sample, 

sampling bias could occur as subjects will be recruited using flyers placed at each site and self-

select their group (Polit & Beck, 2012). Moreover, the demographic characteristics of the sample 

population consisted of robust, healthy older adults, homogeneous with respect to sex and 

ethnicity, who were recruited from a localized region of Central Florida. Although these 

demographic characteristics do not reflect the broader population, this approach attempted to 

take into account the sex and ethnicity of physical activity studies targeting older adults. For 

instance, Rogers, Larkey, & Keller’s (2009) review of Tai chi and qigong clinical trials noted 

their study populations to be predominantly female and lacked ethnic diversity. Thus, to 

minimize these limitations, recruitment strategies such as described in the methodology were 

taken to provide a sample that was balanced and included participants from different areas of the 

region.  

Data for this study was obtained from self-reported information on the questionnaires, 

which could lead to recall bias (Polit & Beck, 2012). Shumaker and Ockene (2009) report that 

the cognitive changes associated with aging may reduce the quality of self-report data. Also, 

physical activity recall can be affected by “forward telescoping.” defined as an inaccuracy in 

recalling events, which had occurred later in time than the participant reports (Durante & 

Ainsworth, 1996). Forward telescoping can be reduced by providing cues or prompts to 
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memorable events (e.g., significant life events) that occurred within the specified time frame 

(Sobell, Toneatto, Sobell, Schuller, & Maxwell, 1990).  

Other issues that could affect self-reporting include demand characteristics and social 

desirability (Shumaker & Ockene, 2009). Demand characteristics occur when a participant’s 

responses are in alignment with their belief of the study’s purpose. Similarly, social desirability 

involves attempts by the participant to respond to questions in a favorable manner. These issues 

were not anticipated to be of major concern in this study, as they probably are consistently 

common to both groups given the inclusion criteria. Moreover, it was an assumption that subjects 

would respond openly and honestly to the self-report questions on the MAAS and demographic 

questionnaires. 

Environmental noise and distractions (e.g., music, laughter, loud conversation) are 

commonplace in dance venues, but would be unusual in Tai chi and yoga class settings and could 

pose a threat to the internal validity of the study. Attempts were made to control for 

environmental noise by matching setting conditions for all participants (MacDonald, 2014). Test 

measures for dance participants were conducted around dance classes rather than at the dance 

events to better match the setting environment of the Tai chi and yoga participants more 

carefully.   

 Finally, greater difficulty has been associated with One-Legged Stance Test (OLST) 

performance among severely obese males (Body Mass Index [BMI]>35) and severe and 

moderately obese females (BMI >30) (Sergi et al., 2007). Since, obesity has been identified as a 

risk factor for falls in older adults (Mitchell et al., 2007), body composition was controlled for in 
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the regression analyses. In like manner, an adjustment was also be made for participant’s self-

report of multiple medications, another risk factor reported for falls in older adults. 

3.10 Data Analysis Procedures 

 Variables 

The major study variables included the continuous dependent variable of balance 

(seconds) and the continuous independent variables of age in years, and mindfulness (i.e., 

MAAS score). The categorical independent variables were neuromotor exercise mode 

(meditative movement neuromotor exercisers/ non-meditative neuromotor exercisers) and sex 

(females/males).  In addition, demographic variables known to have an influence on balance 

were included as covariates (i.e., body composition, multiple medications, and fall history). 

Other descriptive variables, not included in the model, were measured to compare the similarity 

of study participants with older adults in the U.S. population, overall. These variables were 

employment, ethnicity, neuromotor exercise practice duration (hours per week), and history of 

neuromotor exercise practice (number of years).  

 Preliminary Data Analysis 

All data were analyzed using IBM SPSS version 24 software. Preliminary data analysis 

involved frequencies, central tendencies, descriptive, and correlation statistics to check for any 

outliers or missing data, and to summarize participant characteristics and measures of all study 

variables. In addition, the internal consistency of the Mindful Attention Awareness Scale was 

investigated with Cronbach’s Alpha.  
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 Principal Data Analysis 

Zero-order Pearson correlations were conducted to determine if there were any 

associations between mindfulness with balance, age with balance, and mindfulness with age. To 

follow were tests of the assumptions of linearity, normality, and homoscedasticity. Variables that 

were not normally distributed or that had extreme outliers, were managed with strategies such as 

transformation or score alteration (Tabachnick & Fidell, 2007) to create a form of the variable 

that could be entered into the linear model. Once the assumptions had been met, research 

question one was examined using multiple linear regression to determine if the independent 

variables of mindfulness, neuromotor exercise mode, sex, and age predicted balance. The 

analyses were then repeated to control for the effect of the demographic factors of body 

composition, multiple medications, and fall history, which have been revealed to have an 

association with balance in older adults. 

The examination of research question two assessed mindfulness as a mediator between 

neuromotor exercise mode and balance. Three multiple linear regression equations were tested. 

Equation one had neuromotor exercise mode as the predictor and balance as the outcome. 

Neuromotor exercise mode was also the predictor in equation two and mindfulness was the 

outcome. Equation three used both neuromotor exercise mode and mindfulness, as predictors of 

the outcome of balance. Baron and Kenny (1986) inform that a mediational model must meet 

four conditions. For instance, neuromotor exercise mode must be a significant predictor in both 

equations one and two. Mindfulness must be a significant predictor of balance in equation three. 

Lastly, neuromotor exercise mode should be a weaker predictor of balance in equation three than 

in equation two.  
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Finally, data for research question three were analyzed with Baron and Kenny’s (1986) 

moderator model; each demographic moderator variable (i.e., age and sex) was examined 

individually. The predictor variables for the first moderator regression model were mindfulness, 

age, and the interaction between mindfulness and age. The second moderator regression model 

used the demographic variable sex.  The outcome variable for both regression models was 

balance. All continuous predictor variables (i.e., mindfulness and age) were centered to have a 

mean of zero, which should diminish the potential for multicollinearity with the interaction 

variable (Afshartous & Preston, 2011). For instance, the predictor variables of mindfulness and 

age were centered, and then the multiplication of the centered variables of mindfulness and age 

produced the interaction variable (mindfulness X age). Significant interactions indicate support 

for moderation.  

 

  



53 
 

CHAPTER 4: RESULTS 

4.1 Introduction 

The purpose of this study was to examine the association of mindfulness with respect to 

balance in healthy older adults who are experienced in meditative versus non-meditative modes 

of neuromotor exercise. This chapter provides an analysis of the data in accordance with the 

research questions proposed in chapter one. 

4.2 Data Collection 

Recruitment coincided with data collection, which began July 9th, 2017 and continued 

until August 26th, 2017.  A sample of N=86 participants was recruited at a total of seven sites, 

inclusive of yoga, Tai chi, and dance studios in Central Florida. There were no deviations from 

the data collection plan outlined in Chapter 3.  Each of the participants was successful in 

completing the study, with no withdraws. Moreover, no instances of missing data are reported as 

the principal investigator reviewed each participant’s demographic and MAAS surveys to ensure 

that every question had a response prior to obtaining the physiological measures. 

4.3 Preliminary Data Analysis 

All data were analyzed using IBM SPSS version 24 software. A preliminary data analysis 

of frequencies, central tendencies, descriptive, and correlation statistics was conducted to check 

for any outliers or missing data and to summarize participant characteristics and measures of all 

study variables. Although there were no cases of missing data, a few univariate outliers were 

discovered.  
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 Outliers 

Tukey’s (1977) criteria for labeling outliers was applied on the main continuous study 

variables (i.e., MAAS, age, and balance). While no outliers were found for the MAAS, one 

outlier was discovered for the variable of age, and eight outliers were found for balance, with 

values greater than the 75th percentile or less than the 25th percentile of the respective variable. 

These extreme outliers were confirmed in the boxplot graphs for each variable (see Figures J1, J2 

& J3). First off, no errors were found to be associated with data entry. Further evaluation of the 

outliers revealed each to be suitable for the study population; consequently, all cases were left in 

the analysis. The cases were extreme because they were located within the tails of the 

distribution and beyond three standard deviations from the mean (Osborne & Overbay, 2004). 

Tabachnick and Fidell (2007) recommend strategies (e.g., transformation, score alteration) to 

decrease the influence of extreme outliers, which can inflate error variance and interfere with 

normality increasing the potential for Type I or II errors.  

Age had a negatively skewed distribution, as would be expected with a sample of older 

adults. For the management of outliers, a transformation of the entire data set would be 

unnecessary, as age was within the parameters of a normal distribution at + 2 (skewness = 1.01, 

SE=0.26; kurtosis =0.94, SE=0.51) (George & Mallery, 2016). Instead, the influence of the 

extreme case was reduced using the strategy of score alteration. Rather than deleting the outlier 

as in the method of trimmed means, the outlier was Winsorized. The method of Winsorization 

was preferred as more effective for use in samples that approximate normal distributions than the 

use of trimmed means (Dixon & Yuen, 1974). Thus, with the technique of Winsorization, the 

extreme age of 93 was modified to 89, the next closest value in the data set (Tabachnick & 

Fidell, 2007). The effect of this change decreased the skew from 1.01(SE=0.26) to 0.90 
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(SE=0.26) and kurtosis from 0.94 (SE=0.51) to 0.48 (SE=0.51); distributions with skewness and 

kurtosis values within plus or minus one are regarded as optimal for most psychometric 

applications (George & Mallery, 2016).   

The outcome variable of balance had eight outliers and elevated levels of skewness and 

kurtosis, at 3.64 (SE=0.26) and 14.84 (SE=0.51), respectively. In cases of high skewness, 

Tabachnick and Fidell (2007) advise that transformations be performed before assessing for 

outliers, as transformations decrease the influence of outliers by drawing them inward to the 

distribution’s center. A log transformation was selected for the variable of balance because of the 

high skew. After transformation, the number of outliers decreased from eight to four as revealed 

by the boxplot graphs (see Figure J4). Next, an examination of the distribution using the 

Kolmogorov-Smirnov and Shapiro Wilk’s tests of normality was conducted. The resulting 

distribution was close to normal as reflected by a non-significant value for the Kolmogorov-

Smirnov test (p > 0.05). However, the Shapiro-Wilk test, preferred over the Kolmogorov-

Smirnov test because of greater power (Razali & Wah, 2011), remained significant at 0.04, 

p<0.05. The method of Winsorization was then applied to the remaining four extreme outliers, 

which lead to a loss of significance in the Shapiro-Wilk test (p > 0.05). Thus, after Winsorization 

and log transformation, the variable of balance acquired a normal distribution. Moreover, the 

final skewness and kurtosis values for the transformed variable had decreased to -0.02 (SE=0.26) 

and -0.21(SE=0.51), respectively. All analyses that follow use the log-transformed Winsorized 

dataset for balance. Figure 4 below illustrates the variable of balance, as measured by the OLST, 

pre-and post-transformation, and Winsorization. 
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Figure 4 Histograms of the variable OLST by frequency. 

 
The demographic control variables were also inspected for outliers. The continuous 

variable of waist circumference had one extreme outlier (Figure J5). Like the variable of age, 

waist circumference was normally distributed, as observed in the histogram (see Figures J6 & 

J8), with a skewness of 0.68 (SE=0.26) and a kurtosis of 0.75 (SE=0.51). Consequently, rather 

than transforming the complete data set, the extreme waist circumference value of 139.70 cm 

was Winsorized to the next lowest value of 124.46 cm.  

The variable of ethnicity, as a whole, was identified as an outlier. Ethnicity, a categorical 

variable, presented with an uneven split of 90% for Caucasians to 10% for the other ethnicities 

combined (i.e., African American/black, Asian, Latino/Hispanic, & other). It is recommended 

that variables with highly uneven splits be removed from analyses to avoid deflated correlations 

(Tabachnick & Fidell, 2007); more specifically, deceptively small correlations with other 

variables (Rummel, 1970). Consequently, ethnicity was dropped from the analysis. 
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 Descriptive statistics 

Descriptive statistics for the demographic and main study variables are presented in the 

appendix (Tables I1 and I2). Chi-square and t-test analyses were conducted to compare the two 

groups of meditative vs. non-meditative neuromotor exercisers. No significant differences (p > 

0.05) were found between the groups for the demographic characteristics.  

The sample (N= 86) included females (n = 66, 77%) and males (n = 20, 23%); over 90% of 

the participants self-identified as Caucasian. While the study population was composed mainly 

of white females, this was expected as reviews of dance (Keogh et al., 2009) and Tai chi 

(Rogers, Larkey, & Keller, 2009) research on older adults reveal respective study samples 

typically do not reflect a broad range with respect to sex and ethnicity. The mean age of the 

sample was 69 years (SD = 7.24) ranging from 60 to 93 years, the majority (n=65, 75.6%) of 

whom were retired. A further breakdown for age revealed that 16.10% of study participants over 

the age of 65 (n=62, 72%) were employed, which was higher than the national average of 11.26 

% based on 2014 U.S. census data (United States Census Bureau, 2016).  

The sample was evenly divided into a non-meditative movement (n=43) and a meditative 

movement (n=43) group. With respect to practice history, the non-meditative group consisted of 

dancers with a mean of 13.34 years (SD=12.92) of experience; the meditative group included 

practitioners of yoga (n=25) and Tai chi (n=18) who had a mean of 10.24 years (SD=9.48) of 

experience. Participants of both the non-meditative (M = 3.40, SD = 1.58) and meditative groups 

(M = 3.42, SD = 1.87) practiced a little more than 3 times per week. 

Overall, the sample reflected a healthy, robust group of older adults. Notably, fewer than 

20% (n=17, 19.8%) experienced a fall in the past year. Next, almost one-third (n = 28, 32.6 %) 

reported taking no daily medications. With respect to body composition, the mean BMI (M = 
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25.32, SD = 4.65) was discovered to be slightly above the healthy weight range cut point of 24.9 

(NIH, 1998). However, the waist circumference values obtained for both females (M = 86.59, 

SD = 13.52) and males (M = 101.35, SD = 11.45) were found to be less than the sex-specific 

cutoffs defined by the NIH (1998) for elevated risk of hypercholesterolemia, hypertension, type 

2 diabetes, and cardiovascular disease of 88 cm and 102 cm, respectively.  

Next, the main study variables of mindfulness and balance were compared across 

neuromotor exercise modes (Table I2). The independent sample t-test results for balance, as 

measured by the OLST, revealed no significant difference (t (84) = -1.38, p=0.17) between 

meditative (M=7.63, SD=8.68) and non-meditative movement (M=6.03, SD=6.58) groups. 

Alternatively, the MAAS scores were found to be significantly greater (t (84) = 2.75, p <0.01) in 

the non-meditative (M=4.87, SD=0.61) vs. the meditative movement (M=4.48, SD=0.71) group. 

Notably, these results suggest that levels of mindfulness were greater in the older adult 

population of this study that practiced dance rather than those that practiced Tai chi or yoga.  

In addition, the mean OLST results for participants of this study (M=6.83, SE=0.83) was 

found to be greater than the normative values (M= 4.40, SE=5.1) obtained from a study sample 

of community-dwelling older adults (n=101; age 60 to 69 years) (Springer, Marin, Cyhan, 

Roberts, & Gill, 2007). Similarly, the mean MAAS score obtained from participants of this study 

(M=4.67, SD=0.68) was greater than the mean score (M= 4.33, SD=0.69) obtained from a 

normative sample of community-dwelling older adults (n=134; mean age= 65.43 years, SD=9.5) 

(de Frias & Whyne, 2015). Remarkably, the older adults of this study who regularly practice 

neuromotor exercise were more mindful and had better balance than two normative populations 

of community-dwelling older adults from the published literature. 
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 Reliability analysis 

Finally, a reliability analysis was conducted on the MAAS scale which revealed a 

Cronbach’s alpha of good internal consistency reliability, α =0.85 (Nunnaly, 1978). The item-

total statistics table revealed each of the 15-items to be important to the scale. Consequently, it 

was not necessary to remove any of the items, as this would lead to a decrease of α (Table I3).  

4.4 Principal Data Analysis 

 Assumptions of multiple regression analysis 

All three research questions were answered using multiple linear regression. Before 

conducting the regression analyses, tests of the assumptions of normality, linearity, and 

homoscedasticity were performed on all continuous predictor variables and control variables of 

interest. The normality of the main study variables of age and balance was addressed in the 

discussion on outliers. The study variable of the MAAS and the control variable of waist 

circumference were both found to have normal distributions as revealed by non-significant 

(p>0.05) Shapiro Wilk’s tests (Shapiro & Wilk, 1965), normally distributed histogram plots (see 

Figures J7 & J8), and skewness and kurtosis values of -0.33 (SE=0.26) and -0.52 (SE=0.51) for 

the MAAS, and 0.68 (SE=0.26) and 0.75 (SE=0.51) for waist circumference, respectively. The 

values for skewness and kurtosis for both variables were within the parameters of plus and minus 

one, consistent with normally distributed data (George & Mallery, 2016).  

The variable of fall history was initially intended to be a continuous variable; however, the 

dataset was found to have only four levels of data, and these levels were unevenly divided. For 

instance, 80% of the participants reported no falls and the remaining 20% of the responses were 

distributed over three cells. Consequently, fall history was dichotomized into participants that 
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fell within the past year vs. participants that did not. Similarly, the ordinal variable of multiple 

medications had only six levels of data, which could be integrated into two categories with a 

meaningful cut point of those that took four or more medications, considered to be multiple 

medications (O’Halloran et al., 2011; Chang & Do, 2015), versus no medications. 

Linearity was investigated, after the transformation and score alterations discussed above, 

using the scatterplot of the regression standardized residuals versus the standardized predicted 

values. There was a random distribution of positive and negative values across the entire range of 

the data set plotted on the horizontal and vertical planes, the points were scattered, and there was 

no obvious pattern, which is consistent with the assumption of linearity (Figure 5). The randomly 

scattered dots also illustrated that the data met the assumption of homoscedasticity as the errors 

were normally distributed, and the variances of the residuals were constant. The assumption of 

independence of errors was assessed by a Durbin-Watson statistic of 1.634, which was greater 

than 1.5 indicating that the residuals were not autocorrelated (Hutcheson & Sofroniou, 1999). 

  

Figure 5 Scatterplot Graph 
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Multicollinearity was examined using zero-order Pearson correlations and the collinearity 

statistics of tolerance and the Variance Inflation Factor (VIF). It was discovered that waist 

circumference and BMI had tolerance values close to 0.1 corresponding to 0.194 (VIF = 5.14) 

and 0.243 (VIF =4.14), respectively, and the variables were highly correlated (r = 0.81, p < 

0.01), indicating potential difficulties with multicollinearity (Keith, 2005). To prevent problems 

with multicollinearity, waist circumference was used in place of BMI to represent body 

composition. Waist circumference has been found to be a consistent measure of overweight and 

obesity in older adults (de Hollander et al., 2012) compared to BMI measures. In older adults, 

BMI has been discovered to be unreliable due to the losses in lean body mass and decreases in 

height associated with aging (Takata, Ansai, & Soh, 2007). 

The next steps included coding the categorical variables of sex, neuromotor exercise mode, 

and fall history into dummy variables to facilitate interpretation using a linear model approach 

(Table I4). A matrix was then created using Zero-order Pearson correlations of the main study 

variables and the demographic control variables to determine if there were any associations 

between the variables (Table 4). With the assumptions met, multiple regression analyses were 

used to answer the following research questions. 

Table 3 Zero-order Pearson Correlations Between the Study Variables (N=86) 

         Variable 1 2 3 4 5 6 7 8 

1. OLST 
 

----- -.157 -.267** -.199* -.510** -.062 .176* .149 

2. Waist  
Circumference 

 ----- .374** .119 .157 .178* .458** -.107 

3. Multiple  
Medications 
 

  ----- .138 .358 -.101 .161 .060 

4. Fall History 
 

   ----- .150 -.170 -.135 .029 
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         Variable 1 2 3 4 5 6 7 8 

5. Age 
 

    ----- .113 .158 -.165 

6. MAAS 

 

     ----- .106 -.287** 

7. Sex 

 

      ----- -.110 

8. Exercise Mode 

 

       ----- 

Notes. *Correlation is significant at the 0.05 level. ** Correlation is significant at the 0.01 level . 

 Research Question One 

1. Does exercise mode predict balance in older adults who regularly practice neuromotor 

exercise?  

Research question one was addressed in two parts. First, the entire sample (N=86) was 

examined, using a general multiple regression equation that included the main study variables. 

The dependent variable of balance was regressed on the independent variables of mindfulness, 

neuromotor exercise mode, sex, and age (Table 5). The analyses were then repeated using 

hierarchical regression to control for the effect of the demographic factors of body composition, 

multiple medications, and fall history revealed to be associated with balance (Table 6). 

A standard multiple regression was conducted with the predictor variables of age, sex, 

MAAS, and exercise mode entered at the same time; the dependent variable was OLST (Table 

5). Model one was significant, F (4, 81) = 10.225, p < 0.001, and accounted for 34% of the 

variance. Overall, increases in age were significantly (B = -0.022, SE B = 0.004, p< 0.001) 

associated with decreases in OLST and male participants had significantly (B = 0. 189, SE B = 

0.064, p< 0.01) greater OLST times than female participants (see Table I4 for coding). While age 
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and sex were significant predictors of OLST, the variables of MAAS and exercise mode were not 

significant (Table 5).  

The importance of predictor variables to regression equations can be assessed through 

direct effects (i.e., zero-order correlations), total effects (i.e. β weights), and partial effects (i.e., 

squared semi-partial correlation coefficients) (Lebreton, Ployhart, & Ladd, 2004; Nathans, 

Oswald, & Nimon, 2012). For instance, exercise mode (r= 0.149, p = 0.09) and MAAS (r= 

0.149, p = 0.09) were not significantly correlated with the OLST (Table 5), did not have 

significant regression weights B = 0.053 (SE B = 0.056, p = 0.353) and B = -0.002 (SE B = 

0.041, p = 0.967), respectively, and the sum of their squared semi-partial correlations contributed 

to only 0.77% of the variance on OLST. Accordingly, MAAS and exercise mode were not 

important variables to the regression analysis. In response to research question one, exercise 

mode was not a predictor of balance, as measured by the OLST. 

4.4.2.1 A More Efficient Model  

The most efficient and accurate regression models aim to explain the highest amount of 

variance using the least number of predictors (Pedhazur, 1997). Consequently, a second 

regression model was created without the variables of exercise mode and MAAS. The revised 

model could predict participants’ balance based on their age and sex. The regression equation 

was found to be statistically significant (F (2, 83) = 20.221, p < .001), with an R2 of 0.328. Both 

age and sex were significant predictors of OLST (p < 0.001) (Model 2, Table 5) and were 

significantly correlated with OLST (p<0.05) (Table 4); the change in variance between model 

one and two was minimal, R2 change= 0.008. Also, model two had a lower Standard Error of 
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Estimate (SEE) (0.23908) than model one (0.24270), indicating a greater level of predictive 

accuracy (Palmer & Connell, 2009). 

Table 4 Summary for the Regression of OLST on Predictor Variables  

Variable B SE B β t p 
 
Model 1 
 

     

Constant 2.175 .330  6.596 .000*** 
 

Age -.022 .004 -.538 -5.785 .000*** 
 

MAAS -.002 .041 -.004 -.042 .967 
 

Sex .189 .064 .271 2.938 .004** 
 

Exercise 
Mode 
 

.053 .056 .089 .934 .353 

Model 2 
 

     

Constant 2.235 .264  8.477 .000*** 
 

Age -.023 .004 -.552 -6.051 .000*** 
 

Sex .184 .064 .263 2.886 .005** 
 

Notes. Model 1, R 2 = .336 (N=86, p < .001); Model 2, R 2 = 0.328 (N=86, p < .001); *p < .05, 
**p < .01, ***p < .001 

4.4.2.2 Hierarchical Regression 

Next, a hierarchical regression analysis was conducted to control for the demographic 

variables of waist circumference, multiple medications and fall history. The demographic 

variables were entered in block one, and the main study variables of sex and age were entered in 

block two. The hierarchical regression model (Table 6) revealed that sex and age remained 

significant (F (7, 78) = 6.619, p < 0.001), with an R2 of 0.379 after controlling for the 

demographic variables, the R2 change was 0.278. While waist circumference was significant (B = 
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-0.005, SE B = 0.002, p < 0.05), multiple medications (B = -0.043, SE B = 0.076, p = 0.573) and 

fall history (B = -0.031, SE B = 0.068, p = 0.653) were not significant predictors of OLST. A 

second regression model was then developed to achieve a more efficient and accurate model 

(Table 7). The new model did not include the variables of multiple medications and fall history.  

Table 5 Hierarchical Regression Analysis Summary for the Main Study and Demographic Variables 

Predicting OLST  

Variable B SE B β t p 
 
Model 1 

     

 
Block 1 
 

     

Constant 
 

.838 .213  3.927 .000*** 

Waist 
Circumference 
 

-.001 .002 -.054 -.480 .632 

Multiple 
Medications 
 

-.170 .086 -.224 -1.976 .051 

Fall History 
 

-.120 .079 -.162 -1.529 .130 

Block 2  
 

     

Constant 
 

2.517 .340  7.413 .000*** 

Waist 
Circumference 
 

-.005 .002 -.216 -2.020 .047* 

Multiple 
Medications 
 

-.043 .076 -.057 -.565 .573 

Fall History 
 

-.031 .068 -.042 -.451 .653 

Age 
 

-.021 .004 -.506 -5.281 .000*** 

Sex 
 

.250 .072 .358 3.499 .001** 

Notes. Model 1, Block 1, R 2 = .101(N=86, p = .033); Block 2, R 2 = .379 with R 2 change = 0.278 
(N=86, p < .001); *p < .05, **p < .01, ***p < .001 
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Table 6 Hierarchical Regression Analysis Summary for the Main Study and Demographic Variables 

Predicting OLST (Concise Model) 

Variable B SE B β t p 
Model 2 
 

     

Block 1  
 

     

Constant 
 

0.981 .209  4.688 .000*** 
 

Waist 
Circumference 
 

-.003 .002 -.157 -1.462 .148 

Block 2 
 

     

Constant 
 

2.625 .300  8.738 .000*** 
 

Waist 
Circumference 
 

-.005 .002 -.245 -2.479 .015* 

Age 
 

-.022 .004 -.530 -5.969 .000*** 

Sex .260 .069 .372 3.766 .000*** 
 

Notes. Model 2, Block 1, R 2 = 0.025 (N=86, p =.148); Block 2, R 2 = 0.375 with R 2 change = 
0.350 (N=86, p < .001); *p < .05, **p < .01, ***p < .001 

 

In the second hierarchical regression model (Table 7), the dependent variable OLST was 

regressed on the independent variables of age, sex, and waist circumference. Waist 

circumference was entered in block one, then age and sex were entered in block two. This 

revised hierarchical regression model (Table 7) was significant, F (3, 82) = 16.365, p < 0.001, 

and accounted for 37.5% of the variance; the R 2 change was 0.350. After controlling for waist 

circumference, the regression coefficient for sex increased from B = 0.184 (SE B = 0.064, p< 

0.001) (Model two, Table 5) to B = 0.260 (SE B = 0.069, p< 0.001) (Table 7); the regression 

coefficient was also greater than the zero-order correlation of sex with OLST (r =0.176, p < 0.05) 

(Table 4). Consequently, waist circumference acted in the role of a traditional suppressor.  
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4.4.2.3 Suppressors 

Conger (1974, p. 36) defined a suppressor as “a variable which increases the predictive 

validity of another variable by its inclusion in a regression equation.” Typically, suppressor 

variables are not correlated with the dependent variable, are highly correlated with another 

predictor variable, and enhance the value of the regression weight of the predictor (Conger, 

1974). For example, waist circumference made a minimal contribution to the model (B = -0.005, 

SE B = 0.002, p < 0.05) (Table 7) and had a non-significant correlation with the dependent 

variable, OLST (r= -0.157, p > 0.05) (Table 4); however, waist circumference was significantly 

correlated with sex (r= 0.458, p < 0.01) (Table 4). Thus, waist circumference had a suppression 

effect on sex leading to an increase in the absolute value of the regression coefficient from B = 

0.184 (SE B = 0.064, p< 0.001) (Model two, Table 5) to B = 0.260 (SE B = 0.069, p< 0.001) 

(Table 7) (Conger, 1974). Male waist circumferences are typically greater than females, as male 

fat distribution is central compared to the peripheral fat distribution pattern common for females 

(Karastergiou et al., 2012). Male OLST scores were higher than female scores, but the values 

were underestimated as a result of the higher male waist circumference. The inclusion of waist 

circumference in the final model suppressed unessential variance in the variable of sex, which 

facilitated an increase in the variance explained by sex from 6.76 to 10.82%. 

In conclusion, research question one was answered. Exercise mode was not found to 

predict balance, as measured by the OLST, in older adults that regularly practice neuromotor 

exercise. Next, a regression model was discovered that remained statistically significant after 

controlling for the demographic variables associated with balance risk factors. The revised model 

contained the predictor variables of age and sex; this model was controlled for waist 

circumference. After controlling for waist circumference, the overall variance of the model 
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increased from 32.8 to 37.5%. The final model explained greater than one-third of the variability 

in balance, as measured by the OLST. Consequently, balance was predicted by age and sex, 

where waist circumference acted as a suppressor of sex.  

 Research Question Two 

2. Does mindfulness mediate the relationship, if any, between exercise mode and balance? 

Research question two involved the examination of mindfulness as a mediator between 

neuromotor exercise mode and balance. Three multiple linear regression equations were 

analyzed following Baron and Kenney’s (1986) mediation protocol detailed in Chapter Three. 

4.4.3.1 Regression Equation One 

A simple linear multiple regression equation was conducted with exercise mode as the 

predictor and OLST as the outcome. The regression model was not significant, F (1, 84) = 1.914, 

p = 0.170, with an R2 of 0.022 (Table 8). Neuromotor exercise mode was not a significant 

predictor of balance, as measured by OLST (B = 0.088, SE B = 0.064, p >0.05). 

4.4.3.2 Regression Equation Two 

A second simple linear multiple regression analysis was performed with exercise mode as 

a predictor of the outcome, MAAS. Regression model two was significant, F (1, 84) = 7.545, p < 

0.01, with an R2 of 0.082 (Table 8). Exercise mode (B = -0.390, SE B = 0.142, p > 0.01) was a 

significant predictor of MAAS.  
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4.4.3.3  Regression Equation Three 

Equation three included both exercise mode and MAAS as predictors and OLST, as the 

outcome. Regression model three was not significant, F (2, 83) = 0.963, p = 0.386, with an R2 of 

0.023 (Table 8). Exercise mode (B = 0.085, SE B = 0.067, p = 0.209) and MAAS (B = -0.009, 

SE B = 0.049, p = 0.856) were not significant predictors of OLST. Neither neuromotor exercise 

mode nor mindfulness are associated with changes in balance.  

Table 7 Multiple Regression Summary for the Mediation Model   

Variable B SE B β t p 
 
Equation 1a 

 

     

Constant 
 

.635 .045  14.091 .000*** 

Exercise 
Mode 
 

.088 .064 .149 1.383 .170 

Equation 2b 

 
     

Constant 
 

4.868 .101  48.426 .000*** 

Exercise 
Mode 
 

-.390 .142 -.287 -2.747 .007** 

Equation 3c 

 
     

Constant 
 

.678 .244  2.784 .007** 

Exercise 
Mode 
 

.085 .067 .143 1.265 .209 

 
MAAS 

 
-.009 

 
.049 

 
-.021 

 
-.182 

 
.856 
 

Notes. a OLST was regressed on exercise mode. b MAAS was regressed on exercise mode.c OLST 
was regressed on exercise mode and MAAS. *p < .05, **p < .01, ***p < .001 
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4.4.3.4 Mediation Test Results 

Baron and Kenny’s (1986) four conditions of mediation were tested. First, exercise mode 

should be a significant predictor of OLST in regression equation one but failed to meet this first 

condition. The second condition, however, was met as exercise mode was a significant predictor 

of MAAS in regression equation two. The third condition was not met, MAAS was not a 

significant predictor of OLST in regression equation three. The fourth condition was met as 

exercise mode was not a predictor of OLST in the regression equation three. Consequently, with 

only two of the four conditions for mediation satisfied, MAAS did not satisfy complete or partial 

(i.e., three of the four conditions) mediation. With respect to research question two, mindfulness, 

as measured by the MAAS, did not perform successfully as a mediator between exercise mode 

and balance. 

Although the analysis did not support the role of mindfulness as a mediator, the analysis 

did reveal exercise mode to be an important predictor of mindfulness. In other words, 

significantly higher levels of mindfulness were found in non-meditative rather than meditative 

neuromotor exercisers; mindfulness was greater in dance participants compared to Tai chi and 

yoga participants. The importance of exercise mode, as a predictor, could also be demonstrated 

through direct, total, and partial effects with the outcome (Lebreton et al., 2004; Nathans et al., 

2012). For instance, the direct effect of exercise mode on the dependent variable of mindfulness 

was revealed by a significant regression weight (B = -0.390, SE B = 0.142, p > 0.01); the total 

effect of exercise mode on mindfulness was supported by a significant zero-order Pearson 

correlation (r=-0.29, p < 0.01). Finally, the partial effect of exercise mode on the regression 

equation contributed to 8% of the variance in the outcome.  
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 Research Question Three 

3. Do the demographic variables of age and sex moderate the relationship, if any, between 

mindfulness and balance? 

Finally, research question three involved the application of Baron and Kenny’s (1986) 

moderator model; an overview of the model is outlined in Chapter Three. First, the continuous 

variables of age and MAAS were centered to a mean of zero to decrease the chance of 

multicollinearity between age, MAAS and the interaction variable (i.e., age X MAAS). Next, a 

hierarchical regression analysis was conducted to determine if age was a moderator between 

MAAS and OLST. In the first block, the variables of age and MAAS were entered. The first 

model was statistically significant, F (2, 83) = 14.594, p < 0.001, with an R2 of 0.260 (Table 9). 

While age was a significant predictor of OLST (B = -0.151, SE B = 0.028, p <0.001), MAAS 

was not (B = -0.001, SE B = 0.028, p = 0.965). In block two, the interaction term, age X MAAS, 

was entered to determine if the predictive ability model one would increase. Model two was also 

significant, F (3, 82) = 9.620, p < 0.001, with an R2 of 0.260 and R2 change of 0.000 (p =0.894) 

(Table 12). Age remained a significant predictor (B = -0.151, SE B = 0.028, p <0.001); however, 

MAAS (B = -0.001, SE B = 0.028, p = 0.962) and the interaction variable, age X MAAS (B = 

0.004, SE B = 0.028, p = 0.894), were not significant. Consequently, age did not act as a 

moderator between MAAS and OLST. 

A second hierarchical regression analysis was performed to examine the role of sex as a 

moderator between MAAS and OLST. In block one, the variables of sex and MAAS were 

entered. The resulting model was not significant, F (2, 83) = 1.618, p = 0.204, with an R2 of 

0.038 (Table 10). Moreover, the variables of sex B = 0.129, SE B = 0.076, p = 0.092) and MAAS 

(B = -0.024, SE B = 0.032, p = 0.455) were not significant. Block two contained the interaction 
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variable, sex X MAAS. Once again, the second hierarchical regression model (Table 10) was not 

significant, F (3, 82) = 1.126, p = 0.343, with an R2 of 0.040, and R2 change of 0.002. The 

variables of sex (B = 0.124, SE B = 0.077, p = 0.110), MAAS (B = -0.031, SE B = 0.036, p = 

0.395), and sex X MAAS (B = 0.034, SE B = 0.081, p = 0.677), were not significant. Thus, sex 

was not a moderator between MAAS and OLST. In response to research question three, neither 

age nor sex were significant in the role of moderators between mindfulness and balance, as 

measured by the MAAS and OLST, respectively.  

Table 8 Hierarchical Multiple Regression Summary for OLST Predicted from Age, MAAS, and Age X 

MAAS 

Variable B SE B β t p 
 
Block 1 

 

     

Constant 
 

.679 .028  24.352 .000*** 

Agea 

 
-.151 .028 -.510 -5.363 .000*** 

MAASa 

 
-.001 .028 -.004 -.043 .965 

Block 2 
 

     

Constant 
 

.678 .028  24.046 .000*** 

Agea 

 
-.151 .028 -.510 -5.330 .000*** 

MAASa 

 
-.001 .028 -.005 -.048 .962 

Age X 
MAASa 

 

.004 .028 .013 .133 .894 

Notes. a Variable has been centered. Block 1, R 2 = 0.260 (N=86, p < .001); Block 2, R 2 = 0.260 
with R 2 change = 0.000 (N=86, p = 0.894); *p < .05, **p < .01, ***p < .001 
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Table 9 Hierarchical Multiple Regression Summary for OLST Predicted from Sex, MAAS, and Sex X 

MAAS 

Variable B SE B β t p 
 
Block 1 

 

     

Constant 
 

.649 .036  17.854 .000*** 

Sex 

 
.129 .076 .185 1.705 .092 

MAASa 

 
-.024 .032 -.081 -.751 .455 

Block 2 
 

     

Constant 
 

.648 .037  17.748 .000*** 

Sex 

 
.124 .077 .178 1.615 .110 

MAASa 

 
-.031 .036 -.104 -.855 .395 

Sex X 
MAASa 

 

.034 .081 .051 .418 .677 

Notes. a Variable has been centered. Block 1, R 2 = 0.038 (N=86, p = 0.204); Block 2, R 2 = 0.040 
with R 2 change = 0.002(N=86, p = 0.343); *p < .05, **p < .01, ***p < .001 
 

4.5 Summary 

Chapter four presented an examination of the data using both descriptive and multiple 

regression analyses. The results were addressed for each research question. A few brief outcomes 

are highlighted here. First, mindfulness levels were found to be greater in dancers than those that 

practiced Tai chi and yoga. Second, levels of balance decreased with increasing age and were 

greater in males than in females. Third, levels of both balance and mindfulness were found to be 

higher in study participants than in community-dwelling normative populations reported from 

the literature. Chapter Five will provide a more detailed summary and interpretation of the 
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findings. The next chapter will also describe the study limitations and discuss the implications of 

the findings for theory, research, practice, and policy.  
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CHAPTER 5: DISCUSSION 

5.1 Introduction 

Falls are reported to be the number one cause of injury-related morbidity and mortality in 

older adults in the U.S (CDC, 2016), and the second highest cause of death, globally (WHO, 

2017).  Medicare expenditures in the U.S. from fall-related injuries were over 31-billion dollars 

in 2015 (Burns, Stevens, & Lee, 2016), corresponding to European annual medical costs reported 

to be 25 billion euros (i.e., 30 billion USD) (Turner, Kisser, & Rogmans, 2015). Participation in 

physical exercise, particularly neuromotor exercise, has been found to significantly improve 

balance in older adults (Gobbo, Bergamin, Sieverdes, Ermolao, & Zaccaria, 2014). Unlike, 

conventional forms of physical exercise (strength training, aerobic exercise), neuromotor 

exercises are multi-modal activities that target cognitive motor skills associated with balance, 

agility, proprioception, coordination, and gait (Garber et al., 2011). Different classes of 

neuromotor exercise include moving meditative (e.g., Tai chi, yoga) and non-meditative styles 

(e.g., ballroom dancing). While mindfulness is a factor commonly associated with moving 

meditative neuromotor exercises, it is unknown if mindfulness is also present in non-meditative 

forms of neuromotor exercise that lack a meditative component. The purpose of this study was to 

examine differences in mindfulness and balance in meditative and non-meditative forms of 

neuromotor exercise in older adults.  

5.2 Summary of the Findings 

Overall, the sample reflected a healthy, robust group of older adults, most of whom were 

white females. The descriptive analysis also revealed that older adults of this study who regularly 
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practice neuromotor exercise were more mindful and had better balance than when compared to 

normative populations of community-dwelling older adults in the published literature. 

For research question one, exercise mode was not found to predict balance in older adults 

that regularly practice neuromotor exercise. Instead, a regression equation was developed that 

remained statistically significant after controlling for the demographic variables associated with 

balance risk factors. The equation was revised to a more precise and efficient model that 

revealed, both age and sex predicted balance, and waist circumference acted as a suppressor of 

sex.  In other words, when waist circumference was included, waist circumference served to 

decrease the unnecessary error variance associated with sex, which in turn led to an increase in 

the ability of sex to predict balance. With regards to suppression, the OLST times of males were 

underestimated, as males typically have greater waist circumferences than females. Overall, 

balance decreased with increased age and was greater in males than in females. This finding 

suggests that while strategies to improve balance could include either meditative or non-

meditative neuromotor exercise, one could expect different benefits of exercise based on age or 

sex. 

Concerning research question two, mindfulness, as measured by the MAAS, did not 

perform successfully as a mediator between neuromotor exercise mode and balance. It was found 

that while non-meditative neuromotor exercisers had significantly higher levels of mindfulness 

than meditative neuromotor exercisers, this relationship was not significantly associated with 

balance. This result indicates a need for further study of the association of mindfulness and 

balance.  

Finally, in response to research question three, hierarchical regression analyses revealed 

that there were no significant moderator effects for either age or sex between mindfulness and 
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balance, as measured by the MAAS and OLST, respectively. Thus, the relationship between 

mindfulness and balance was not significantly different between males and females and did not 

become significantly stronger or weaker with changes in age. The result that either sex or age did 

not moderate mindfulness and balance may have broad implications for prescriptive practices 

that target mindfulness and balance.  

5.3 Interpretation of the Findings 

1. Does exercise mode predict balance in older adults who regularly practice neuromotor 

exercise?  

The result that balance was not significantly different between meditative and non-

meditative exercise modes indicates that both dancers and practitioners of Tai chi and yoga had 

similar levels of balance, as measured by the OLST. This finding conflicted with Rahal’s et al. 

(2015) cross-sectional study, which is the only known study also to have examined balance in 

older adult practitioners (N=76; age= 60 + years) of Tai chi versus ballroom dance. Rahal et al. 

(2015) found balance, as measured with the OLST (eyes closed), to be significantly (p<0.001) 

better in dancers than Tai chi participants. A notable distinction of Rahal’s et al. (2015) study, 

was that balance was measured using a force platform system that provided three indices of sway 

data, which may be a consideration for future studies.  

The multiple regression analyses for research question one did reveal that measures of 

balance were found to decrease with increases in age and males were found to have significantly 

higher levels of balance than females. The results are consistent with previous studies that used 

static balance measures, which support that decreases in postural balance occur with increases in 

age (Coelho et al., 2016; Nakagawa et al., 2017; Springer et al., 2007), and with Riva’s et al. 
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(2013) finding that females (age = 75 years and older) had lower levels of balance than males. 

Most of the studies that have investigated sex as a predictor of balance using the OLST have 

found no significant differences between males and females (Nakagawa et al., 2017; Faraldo-

García et al., 2012; Springer et al., 2007). The conflicting findings in this study may be a result 

of preexisting differences between populations. The sample of this study consisted of older 

adults that regularly practice neuromotor exercise, which has been associated with increased 

levels of postural balance (Lu et al., 2013; Wayne et al., 2014). Further studies that target sex as 

a predictor of balance in selected samples of older adults experienced in neuromotor exercise 

may provide insight. 

On another note, while the majority of values for balance, as measured by the OLST, 

were normally dispersed after a logarithmic transformation of the data, there remained three 

extreme outliers for balance recorded as 40.00, 40.93, and 46.15 seconds, which corresponded to 

participants of Tai chi, dance, and yoga, respectively. As there were only three cases, the values 

were Winsorized to prevent an increase in error variance. It is interesting to note that the three 

cases reflected a narrow range of scores, between 40 to 46 seconds, at the upper limit of the 

balance data set. Given that these cases had values close to the recommended cut off time of 45-

seconds (Hurvitz et al., 2000; Springer et al., 2007), it is possible that the scores may have 

reflected a ceiling effect. 

Alternatively, ceiling effects have been discovered in some studies as a consequence of 

imposed 30-second time limits, adopted to facilitate the measure of the OLST (Althomali  & 

Leat, 2017; Bohannon, 2006). Other researchers extended the 30-seconds to 45-seconds as a 

strategy to decrease the consequence of ceiling effects resulting from time limits (Hurvitz et al., 

2000; Springer et al., 2007). Ceiling effects unrelated to forced cut off times have not been found 
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in the literature for older adults using the OLST (eyes closed condition). Future studies may 

obtain a sample size, large enough to support a statistical analysis, of cases with OLST values 

greater than 40-seconds in older adults experienced in neuromotor exercise. These future studies 

could evaluate the potential of a ceiling effect by examining the cases as a subpopulation (Keith, 

2005). 

2. Does mindfulness mediate the relationship, if any, between exercise mode and balance? 

Although this is the only study known to have examined the role of mindfulness as a 

mediator between exercise mode and balance, a few recent studies have found mindfulness to 

successfully mediate a range of psychosocial relationships (Akin, Akin, & Ugur, 2016; Arslan, 

2017; Perona-Garcelán et al., 2017). The mediation analysis for this study did not reveal 

mindfulness to be a mediator but did show that exercise mode significantly predicted 

mindfulness. Remarkably, mindfulness was found to be greater in older adults that practiced 

non-meditative than meditative neuromotor exercise. More specifically, not only were the 

dancers mindful, they were significantly more mindful than practitioners of yoga and Tai chi. 

The only known study to measure the influence of ballroom dance on levels of mindfulness with 

the MAAS, was Pinniger’s et al. (2013) study on a sample of depressed adults (N=64; age 

range= 18 to 68 years). As the participants self-reported as depressed, the MAAS scores after the 

dance intervention, although significantly improved, were still low (i.e., M=3.84, SD =0.81) 

compared to de Frias & Whyne’s (2015) normative population of community-dwelling older 

adults (i.e., 4.33, SD=0.69), which in turn were lower than the dance participants of this study 

(i.e., 4.87, SD=0.69).  

To date, this is the only study known to investigate and compare mindfulness levels 

between those that practice meditative versus non-meditative forms of neuromotor exercise. 
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However, studies can be reviewed from both the non-meditative and meditative movement 

literature to place the findings of this study into context with related research. Concerning non-

meditative movement literature, Pinniger's et al. (2013) study mentioned above compared a 

ballroom dance group to meditation and exercise groups. Details of the intervention describe 

how mindfulness concepts, consistent with Kabat-Zinn’s (1990) principles (e.g., paying full 

attention in the moment, awareness) were emphasized to participants at the beginning and during 

each dance session. The study results revealed improvements in mindfulness and measures of 

depression for the ballroom dancers. While it was found that mindfulness improved in dancers, it 

does not necessarily follow that mindfulness was influenced by dance, the levels may have 

increased as a consequence of the mindfulness principles participants were encouraged to follow 

with each session. Finally, no non-meditative movement neuromotor exercise studies have been 

found that have investigated mindfulness with respect to balance.  

In the meditative movement research, two intervention studies were found that led to 

improvements in balance, yet had conflicting results for mindfulness. For instance, researchers 

found significant increases in balance (p<0.05) as measured by the OLST, but no significant 

improvements in mindfulness levels as measured by the Kentucky Inventory of Mindfulness 

(Baer et al., 2004) after an eight-week yoga intervention (Howie-Esquivel et al., 2010). 

Alternatively, a second eight-week yoga study did find significant improvements (p<0.050) in 

both balance (OLST) and mindfulness levels (Hewett et al., 2012). Mindfulness was measured 

with the Five Facet Mindfulness Questionnaire (Baer et al., 2006). Although both meditative 

movement studies examined the variables of balance and mindfulness, it is difficult to draw 

conclusions from the studies, as different mindfulness measures were used.  
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2. Do the demographic variables of age and sex moderate the relationship, if any, 

between mindfulness and balance? 

As mindfulness was not significantly related to balance, neither sex nor age acted as 

moderators between mindfulness and balance. In other words, a relationship between 

mindfulness and balance was not supported by older adults of any age or sex. Furthermore, 

mindfulness was not directly related to either sex or age as revealed by the zero-order Pearson 

correlations conducted in Chapter Four. More specifically, the capacity to be mindful is not 

limited by age or sex. This outcome has significant implications for practice given that older 

adults and males have been found to be less likely to participate in mind-body practices (i.e., Tai 

chi, yoga, and qigong), than younger adults and females (Clarke et al., 2015; Olano et al., 2015).  

Taken together, these findings suggest that older adults who regularly practice neuromotor 

exercise, whether meditative or non-meditative, are more mindful and have higher levels of 

balance than older adults that do not practice these activities. This was a curious finding 

considering that a direct relationship between mindfulness and balance was not revealed either in 

the zero-order Pearson correlations or through the regression analyses for research questions one 

and two reported in Chapter Four. What the results did show were some important relationships 

amongst the main study variables of age, sex, mindfulness, and balance. Although balance 

decreased as age increased and was greater in males compared to females, age or sex did not 

influence levels of mindfulness. An unexpected discovery was that mindfulness was found to be 

greater in older adults that practiced non-meditative rather than meditative neuromotor exercise. 

More specifically, dancers in this study were more mindful than those that regularly participated 

in exercises, such as Tai chi and yoga, which typically involve a meditative component. This 

finding indicates that formal meditation may not be essential for mindfulness behavior and it also 
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suggests the possibility that mindfulness may function differently in dance. The implications of 

these findings for theory, research, practice, and policy are presented in section 5.5. 

5.4 Limitations of the Study 

The study had the following limitations. First, the sample consisted mostly of white 

females, which was an expected finding and consistent with other Tai chi, yoga, and dance 

studies involving older adults in the U.S., which typically are not diverse with regards to 

ethnicity and sex limiting the generalizability of the findings (Keogh et al., 2009; Rogers, 

Larkey, & Keller, 2009).  Furthermore, as less than ten percent of the participants in this study 

had self-identified as an ethnicity other than Caucasian, ethnicity was not examined in this study 

as a fall risk factor. This was an additional shortcoming as this study was unable to uncover 

findings that support the African American ethnic advantage, whereby African Americans were 

discovered to benefit from lower fall rates than Caucasians and Hispanics (Han et al., 2014; Sun 

et al., 2016). One strategy to achieve a sample reflecting a balanced representation of African 

American participants would be to recruit participants from geographical areas described as 

minority-majority. For instance, Du, Roberts, & Xu (2017) were successful in recruiting equal 

numbers of African American’s (n=9) and Caucasians (n=9) from the minority-majority city of 

New Orleans for their pilot study of the effects of music on Tai chi practice. 

Second, selection bias may have been a threat to the internal validity of the study. Polit & 

Beck (2012) describe selection bias as a threat that occurs when distinguishing characteristics 

exist among groups that are not associated with the independent variable by design, yet influence 

the dependent variable. The study population consisted of robust, healthy older adults, which 

may have been a result of the strict exclusion criteria employed. An alternate option to consider 
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is that the participants of this study may have had better levels of balance than the community-

dwelling normative population, not for the reason of neuromotor exercise practice, but because 

they had better health. 

Third, the cross-sectional design of this study may have posed a limitation. As the 

variables were measured on only one occasion, the researcher is unable to examine the process 

(Gay, Mills, & Airasian, 2014) and the factors that may have led to the differences observed 

(Polit & Beck, 2012). For instance, the finding that the participants in this study were more 

mindful than older adults from a community-dwelling normative population does not inform 

regarding the source of mindfulness. There may be alternative reasons to account for this study 

finding. A short debrief that asked participants about any purposeful mindfulness experiences 

(e.g., prayer, devotional reading, nature walks) might have revealed activities that increased their 

levels outside of physical activity. Also, the study participants may have had a predisposition for 

mindfulness which led to an affinity for neuromotor exercises, such as dance, Tai chi, and yoga 

as opposed to mindfulness being a consequence of neuromotor exercise practice. Polit & Beck 

(2012) recommend longitudinal study designs as a more effective strategy to examine processes 

and make conclusions about data compared to cross-sectional designs and should be a 

consideration for future research. 

Fourth, the study relied on self-report data for both the demographic information as well as 

the mindfulness measure (i.e., MAAS). As mentioned in Chapter Three, self-report data can lead 

to problems with recall bias particularly in populations of older adults. A link between self-report 

data and under-reported falls has been well-documented in fall prevention literature (Day et al., 

2002; Mitchell & Newton, 2006; Verghese et al., 2002). In this study, the investigator observed 

that some participants relied upon memory cues (e.g., medication lists, appointment calendars) to 
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assist them in completing the demographic questionnaire. The researcher can also provide 

memory aids; for instance, a timeline scrapbook can be created that highlights significant news 

events from the past year, which may help the participant to place their life events into 

perspective (Sobell et al., 1990).  

5.5 Recommendations 

The following recommendations for theory, research, policy, and practice are proposed 

with respect to the findings, strengths, and limitations discussed.  

 Theoretical Implications 

One of the most noteworthy findings of this study was the presence of higher levels of 

mindfulness in older adults that practice non-meditative compared to meditative neuromotor 

exercise. Significant implications of this finding suggest that a formal meditative component 

may not be an essential element of neuromotor exercise. As mentioned earlier, dance as a non-

meditative movement exercise may function differently from Tai chi and yoga, which are 

typically associated with meditation.  

The unexpected nature of this finding is an indication of the need to revise the Mindfulness 

Cultivation Model to accommodate for the unique difference. Recall from Chapter Two that the 

cultivation of mindfulness was dependent on seven attitudes (i.e., Table 1) based on the 

principles of Kabat-Zinn (1990) and the motivational components of autonomy, interrelatedness, 

and competence, from Deci and Ryan’s (1985) SDT. Both attitude and motivation are described 

as antecedent to the cultivation mindfulness through meditation (Kabat-Zinn, 1990). Langer 

claims that meditation is unnecessary for the induction of mindfulness (Langer & Moldoveanu, 
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2000), which is in line with this study’s findings that the dancers were mindful. On the one hand, 

meditation is not practiced with dance; thus, the MCM could be modified with a separate 

pathway for dance that excludes both the antecedents of attitude and motivation. On the other 

hand, the attributes of attention, self-regulation, and awareness are essential in the approaches of 

both Kabat-Zinn (1990) and Langer (Delizonna, Williams, & Langer, 2009; Langer & 

Moldoveanu, 2000); thus, the remainder of the MCM will remain unchanged. Accordingly, 

dancers would begin the process of mindfulness induction at the attribute stage of the model; the 

process would entail the integration of attention, self-regulation, and awareness, which lead to 

mindfulness.  

To illustrate, Langer's model involves the induction of mindfulness with the use of 

attentional focus to contemplate unique distinctions (Langer & Moldoveanu, 2000). Thus, the 

individual self-regulates their attention to the novel variations occurring during a process or task; 

ultimately, the process will bring about an enhanced degree of awareness. Examples from the 

literature cited in Chapter Two included Delizonna, Williams, & Langer’s (2009) study of the 

emotional regulation of heart rate fluctuations and Kee’s et al. (2012) examination of study 

participants’ regulation of balance while attending to the sensation of water. Of relevance for this 

study, Kee et al. (2012) found the regulation of postural balance to be more successful when 

subjects focused on external rather than internal cues during mindfulness induction. This finding 

was consistent with Langer’s beliefs that mindfulness induction concentrates predominantly on 

external stimuli (Bishop et al., 2004) and the environment (Langer & Moldoveanu, 2000). The 

emphasis on an increased awareness of the environment is compatible with the dancer’s need to 

continually attend to external cues (e.g., partner, music, dance floor), in contrast to the Tai chi 
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practitioner’s attention to maintaining a balance between breathing and energy, which are 

internal cues (Wayne & Fuerst, 2013).   

To advance our theoretical understanding of how mindfulness is acquired, it is necessary 

first to consider the mode of exercise practiced and then explain the role of attentional focus 

associated with that specific mode of neuromotor exercise. Thus, this study has taken a major 

step forward by comparing two modes of exercise that differ by an internal versus an external 

attentional focus. The Constrained Action Hypothesis (Wulf, 2001), presented in Chapter Two, 

proposed that an external attentional focus was necessary for successful motor skill performance; 

the findings of this study, however, revealed that although the exercise modes studied differed by 

attentional focus, they resulted in similar motor skill performance outcomes, with respect to 

balance. Moreover, each mode of exercise was defined by a difference in attentional focus and 

was associated with differences in mindfulness levels. More specifically, the exercise with an 

external focus (i.e., dance) was found to be associated with greater mindfulness compared to 

exercises with an internal focus of attention (i.e., Tai chi, yoga, & qigong). Consequently, 

mindfulness levels may be dependent on the attentional focus associated with the specific mode 

of neuromotor exercise.  

The findings from this study challenge the work of previous researchers in the areas of 

attentional focus and mindfulness. First, the CAH may not apply to mind-body activities that 

have a meditative component and apply an internal attentional focus. Next, conventions of 

mindfulness that stress meditation as an essential component for mindfulness cultivation may not 

be compatible with all modes of mind-body exercises associated with mindfulness. 

Consequently, the findings of this study shed new light on mindfulness in both modes of 

neuromotor exercise, which earlier studies had not addressed. 
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 Research 

The implications for further research were identified in the presentation of the findings and 

the discussion of limitations. The design of future studies that examine both mindfulness and 

balance in older adults could take into consideration the recommendations proposed in this 

chapter. Some notable suggestions included the development of a longitudinal design study to 

examine the processes of mindfulness and balance over time, the use of force platform 

technology to increase the precision and accuracy of balance measures, and the recruitment of 

participants from minority-majority populations for the investigation of the ethnic advantage that 

African Americans may have with balance.  

Although a direct association between mindfulness and balance was not found in this 

study, research mentioned earlier by Kee et al. (2012), revealed that balance levels, as measured 

by the OLST, could be significantly increased through the practice of mindfulness induction. The 

approach Kee et al. (2012) used to enhance balance was consistent with Langer’s beliefs, where 

mindfulness can be acquired by way of performing a behavior which required attention (Langer 

& Moldoveanu, 2000). In addressing the potential of a relationship between mindfulness and 

balance, it is possible that the measures used in this study (i.e., MAAS & OLST) were not broad 

enough to capture a relationship. Accordingly, it is recommended that this study be replicated 

with regard to the principles of both Kabat-Zinn and Langer, which may inform on mindfulness 

cultivation and induction. Consequently, the Langer Mindfulness Scale (Pirson et al., 2012) 

should be considered as a measure of mindfulness to supplement the MAAS. Another option 

would be to add a second measure of balance to complement the OLST. The Timed Up and Go 

(TUG) is a dynamic balance test used commonly in meditative and non-meditative neuromotor 

exericse research (Fernández-Argüelles et al., 2015; Manor et al., 2014; McKay, Ting, & 
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Hackney, 2016; Ory et al., 2015; Yildirim et al., 2016); the TUG has been found to be positively 

correlated (r = 0.40; p<0.01) with OLST static balance measures in older adult females (Vaillant 

et al., 2006). The addition of the LMS and the TUG may contribute further insight into the 

process of mindfulness with respect to balance, in both modes of neuromotor exercise. 

 Practice 

The findings of this study have practice implications for both balance and mindfulness. 

Healthcare providers should take into consideration differences in sex and age when assessing 

and prescribing fall prevention strategies for their clients. Although males were found, in this 

study, to have better balance than females, males were also reported to participate in mind-body 

exercise less often than females (Clarke, 2015; Olano, 2015) and may be more of a challenge to 

motivate. Older adults may be motivated to maintain activities if they participate in a program 

that they have selected (Merom et al., 2012). The results from this study suggest the option to 

choose from a range of available exercises is feasible, given that both modes of neuromotor 

exercise were similar with respect to levels of balance. All older adults, however, should be 

encouraged to participate in neuromotor exercise, especially as the participants of this study had 

better levels of mindfulness and balance than community-dwelling normative populations of 

older adults in the published literature.  

Other considerations for practice include the evaluation of a client's level of mindfulness. 

A review of the literature suggested attentional focus may be facilitated by mindfulness (Chiesa, 

Calati, & Serretti, 2011; O’Halloran et al., 2011; Teper & Inzlicht, 2013), which has implications 

for all older adults given the attentional regulation of balance increases with aging (Huxhold et 

al., 2006). While this study found the capacity for mindfulness was not associated with 
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differences in age or sex, clients with low levels of mindfulness or those with a known genetic 

predisposition to neurodegenerative disorders, which are found to be associated with increased 

falls (Paillard et al., 2015), should be encouraged to consider ballroom dance. A frequently cited 

study by Verghese et al. (2003), found that older adults who regularly participate in dance were 

reported to have a 76% less risk of developing dementia. The past literature and the findings of 

this study will have important applications in practice for older adults in general, as well as in 

special populations of older adults diagnosed with cognitive impairment (e.g., Parkinson’s 

disease, Alzheimer’s disease).  

 Policy 

While, mind-body exercises are promoted by the National Center for Complementary and 

Integrative Health (NCCIH, 2013) for better health, neuromotor exercise programs offered in the 

community are currently not eligible for reimbursement by major private health insurance 

providers (Aetna, 2017; Frankel, Bean, & Frontera, 2006; HealthPartners, 2017; United Health 

Care Services, 2017). One exception is the Silver Sneakers program, a fitness program consisting 

of exercise classes developed for older adults. Silver Sneakers is free to older adults that 

participate in the Medicare Advantage Program, although some plans may not cover this benefit 

(Tivity Health, 2017). Not all Silver Sneakers programs include Tai chi and yoga, and the 

availability of specific types of exercise is highly variable between fitness centers across the 

country.  

It is worth noting that Silver Sneakers programs are mostly offered in gyms and fitness 

centers. Sites intended for traditional exercise are not optimal for the practice of dance, yoga and 

Tai chi; instead, classes should be conducted in environments that are designed specifically for 
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each neuromotor exercise. With respect to dance, studios are equipped with specialized floors to 

protect against injury. For instance, dance floors are often sprung, which is described as a low 

degree of stiffness (Hackney et al., 2011), and floors are also slip resistant (Wanke et al., 2012). 

Likewise, peaceful environments are best suited for yoga and Tai chi practice (Chua et al., 2003). 

Policymakers and private health insurance providers should consider the benefits of extending 

current reimbursement privileges to established facilities in the community that are designated 

for the practice of each specific neuromotor exercise (e.g., dance and yoga studios); classes 

should also be taught by experienced, certified instructors. 

The goal of providing older adults with neuromotor exercise programs that are safe, 

effective, and affordable, seems plausible in the near future. Beattie & Schneider (2012) 

developed a State Policy Toolkit for Advancing Fall Prevention through the National Council on 

Aging, which outlines strategies that can be used to facilitate health policy changes. The first 

step of initiating a policy change would be to call attention to current peer-reviewed research that 

provides sufficient evidence of significant improvements in fall prevention with strategies that 

target neuromotor exercise.  Results from this study have revealed the importance of dance for 

both balance and mindfulness; like Tai chi, dance should also be recognized as a fall prevention 

strategy. The dissemination of research efforts on neuromotor exercise, inclusive of dance, 

balance, and mindfulness to policymakers, healthcare providers, and older adults is a priority. 

One method of promoting research could be through social media campaigns. Fall prevention 

coalitions can also be developed at the state level with the goal of achieving funding for research 

and reimbursement for programs (Beattie & Schneider, 2012). 
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5.6 Conclusions 

This study examined differences in mindfulness and balance in meditative and non-

meditative forms of neuromotor exercise in older adults. Insights obtained from this study 

revealed the presence of mindfulness in neuromotor activities that do not contain a formal 

meditative component. In turn, this suggests that mindfulness can be cultivated through the 

practice of any neuromotor exercise. Moreover, mindfulness was found to be greater in non-

meditative than meditative exercises. Taken together, the findings indicate that the process of 

mindfulness may function differently in dance. While an external focus of attention is important 

for dance, an internal focus is preferred in the practice of Tai chi and yoga. The noteworthy 

distinction is in the cultivation of mindfulness through meditation for Tai chi and yoga, 

compared to the induction of mindfulness through the actual practice of dance itself, an approach 

to mindfulness more aligned with Langer than Kabat-Zinn. Further research is recommended to 

examine the differences in mindfulness processes between modes of exercise, and modification 

of the MCM is necessary to reflect a combination of both mindfulness approaches. The 

implications for policy included recommendations to raise the awareness of health policy 

decision makers of research that supports the relevance of neuromotor exercise, inclusive of 

dance, as an important fall prevention strategy. 
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APPENDIX A: BALLROOM DANCE FLYER 
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If you are an experienced ballroom dancer, 
then you are invited to take part in … 
 

          

 

A Mind-Body Exercise Study 
 

Adults, 60-years of age and older, are invited to participate in a study that 

examines the benefits of Mind-Body exercise. Each participant will be given a 

Publix gift card. If you would be interested in learning more and participating in 

this important study, please contact Maxine Hicks at the email address provided 

below. 

Contact Information 

Maxine Hicks 

xinehicks@knights.ucf.edu 

(386)235-6470  
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APPENDIX B: TAI CHI & YOGA FLYER 
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If you have experience with Tai chi or yoga, 
then you are invited to take part in … 

 

 

 

 

A Mind-Body Exercise Study 
 

Adults, 60-years of age and older, are invited to participate in a study that 

examines the benefits of Mind-Body exercise. Each participant will be given a 

Publix gift card. If you would be interested in learning more and participating in 

this important study, please contact Maxine Hicks at the email address provided 

below. 

Contact Information 

Maxine Hicks 

xinehicks@knights.ucf.edu 

(386)235-6470 
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APPENDIX C: CONSENT FORM  
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THE MIND BODY EXERCISE STUDY 

Informed Consent 

 

Principal Investigator:    Maxine Hicks, MSN, ARNP 
 
Co- Principal Investigator/ 
Faculty Advisor:     Susan K. Chase, EdD, FNP-BC, FNAP  
 
Investigational Sites:  Quanita’s Ballroom 

Tai Chi by the Sea 
Beach Side Tai Chi 
Yoga Circle and Dance 
Yoga Bala 
Sacred Strength Healing Arts 
USA Dance (Greater Daytona) 

 

Introduction:  Researchers at the University of Central Florida (UCF) study many 
topics.  To do this, we need the help of people who agree to take part in a research 
study.  You are being invited to take part in a research study which will include about 
86 people in Central Florida. You have been asked to take part in this research study 
because you are experienced in the practice of either Tai chi, yoga, or ballroom 
dance. You must be 60 years of age or older to be included in the research study. 
The person doing this research is Maxine Hicks of the UCF College of Nursing. 
Because the researcher is a graduate student, she is being guided by Susan K. Chase, 
EdD, FNP-BC, FNAP, a UCF faculty advisor in Nursing. 
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What you should know about a research study: 

• Someone will explain this research study to you.  

• A research study is something you volunteer for.  

• Whether or not you take part is up to you. 

• You should take part in this study only because you want to.   

• You can choose not to take part in the research study.  

• You can agree to take part now and later change your mind.  

• Whatever you decide it will not be held against you. 

• Feel free to ask all the questions you want before you decide. 
 

Purpose of the research study:  The purpose of this study will be to focus on the 

link between mindfulness and balance. Adults over the age of 60 that practice Tai 

chi, yoga, and ballroom dancing, will be studied.  

 

What you will be asked to do in the study:  You will be asked to complete (2) 
paper-pencil questionnaires. One has 11 questions, and the second has 15 questions. 
Also, measurements will be taken of your height, weight and waist circumference. 
Finally, you will be asked to stand on one leg with your eyes open, and arms crossed 
over your chest. This stance will be held for as long as possible and the time in 
seconds will be measured. The trial will be repeated three times. Next, you will be 
asked to stand on one leg with your eyes closed, and arms crossed over your chest. 
This stance will be held for as long as possible and the time in seconds will be 
measured. The trial will be repeated three times. If you feel unstable, you may open 
your eyes and stop the test immediately. The primary investigator (PI) will be at your 
side, and you will wear a gait belt, during the exercise to ensure your safety. You do 
not have to answer every question or complete every task.  
 

Location: Data will be gathered at Tai chi, yoga, and dance studios.  
 

Time required:  We expect that you will be in this research study for 20-minutes. 
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Risks:  There are MINIMAL anticipated risks with this study. You will receive a 

copy of this consent form to read and keep for your records. The PI will answer 

any questions you may have regarding the study. The risks involved in this study 

are no greater than participation in the community activity programs through which 

you are currently involved (e.g. Tai chi, yoga, ballroom dance). More specifically, 

minimal risks include the possibility of falling and loss of time. The PI will be at 

your side, and you will wear a gait belt during the exercise, for safety and to 

prevent any falls. The PI is a registered nurse with fall safety training. If you 

become tired during the session, you may stop the study or return at another time 

to finish. Also, some people may find the questions to be personal. Your responses 

will be kept private and confidential. Your name will not be linked to data 

collected as part of the study. 

 

Compensation or payment:   

 
Compensation for taking part in the study will be a Publix gift card valued at $10. If 
you finish any part of the study, you will get compensation for your effort. 
 
Confidentiality:  We will limit personal data collected in this study to people who 

have a need to review this information. We cannot promise complete secrecy. 

Organizations that may inspect and copy your information include the IRB and 
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other representatives of UCF. Your information will be assigned a code number. 

All questionnaires and associated paperwork will be kept in a locked cabinet at the 

University of Central Florida, where only the Co-PI will have the key. 

 

Withdrawal: Your participation in this study is voluntary. There is no penalty for 

not participating. You have the right to withdraw from the study at any time 

without penalty.  If you have any physical problems during participation, such as 

the inability to stand on one leg, you may withdraw and will still receive the 

$10.00 Publix gift card as compensation for your time.  

 

Study contact for questions about the study or to report a problem: If you 

have questions, concerns, or complaints, or think the research has hurt you, talk to 

Maxine Hicks, Doctoral Student, College of Nursing (386) 235-6470; Dr. Susan 

Chase EdD, FNP-BC, FNAP, Associate Dean for Graduate Affairs (407) 823-3079 

  
IRB contact about your rights in the study or to report a complaint:  Research 

at the University of Central Florida involving human participants is carried out under 

the oversight of the Institutional Review Board (UCF IRB). This research has been 

reviewed and approved by the IRB. For information about the rights of people who 

take part in research, please contact: Institutional Review Board, University of 
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Central Florida, Office of Research & Commercialization, 12201 Research Parkway, 

Suite 501, Orlando, FL 32826-3246 or by telephone at (407) 823-2901. You may 

also talk to them for any of the following:  

• Your questions, concerns, or complaints are not being answered by the 
research team. 

• You cannot reach the research team. 
• You want to talk to someone besides the research team. 
• You want to get information or provide input about this research.  

 
If you wish to have a copy of the results, information regarding the results, please 
provide your contact information: 
 
Name: ______________________________ 
 
Email:  ______________________________ 
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APPENDIX D: DEMOGRAPHIC INFORMATION FORM 
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Subject Code #______ Date_____ Time_____ Setting_______________________ 
 

Demographic Questionnaire 

 

1. Date of Birth:   _______/____/_____ 
   (month/day/year) 

        
2. Sex (circle):  Male    Female 

 
3. Employment (circle):  Employed      Retired   

 
4. Ethnicity (check):  

 
African American_____  

 
Asian ______ 

 
Caucasian/White _____ 

 
Hispanic/Latino _____ 

 
Other _______ 

 

 
5. Number of falls within the last year: _______________ 

 
 

6. Do you have any known balance disorders? (circle):       Vision problems?    
 
Dizziness or Vertigo?       Inner ear problems?             Parkinson’s Disease?      
 
Meniere’s Disease?  Multiple Sclerosis?      Other? ________ 

 
7. How many medications do you take daily? ___________________  
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8. Which activities do you practice regularly, each week (circle all that apply)?   
 

a) Tai chi       
 
b) Yoga     
 
c) Partnered Dance (e.g., Ballroom, Salsa, Tango, etc...) 
 

9. How many minutes of activity in each session? __________ 
 

10. How many times each week? __________________ 
 

11. How many years have you been doing this activity? ________________ 
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Physiological Measures 

 

Weight: ________ Height: _______ BMI ________ Waist Circumference __________ 

 

OLST:  Trial 1_________ Trial 2_________ Trial 3 ___________ 

 

MAAS Score___________________ 
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APPENDIX E: PERMISSION TO USE THE  

MINDFUL ATTENTION AWARENESS SCALE 
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APPENDIX F: MINDFUL ATTENTION AWARENESS SCALE 
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APPENDIX G: CITI TRAINING CERTIFICATE 
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APPENDIX H: IRB APPROVAL LETTER 
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APPENDIX I: SUPPLEMENTARY TABLES 
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Table I1  
Demographic characteristics  

Variable Total 
 
 

Meditative Movement 
 

Non-
Meditative 
Movement 

p 
Value 

  
 
 
N=86 

 
Yoga 
 
n=25 

 
Tai chi 
 
n=18 

 
Combined 
 
n=43 

 
Dance 
 
n=43 
 

 

Age, M (SD)  
 

69.33 
(7.24) 
 

65.44 
(4.93) 

71.83 
(6.85) 

68.12  
(6.56) 

70.53  
(7.74) 

0.12a 

Age, in years,  
     n (%) 
     60-69 
     70-79 
     80-89 
     90-99 
 

 
 
52(60.5) 
24 (27.9) 
9 (10.5) 
1 (1.1) 
 

 
 
22 (88) 
3 (12) 
0 
0 

 
 
9 (50) 
6 (33.2) 
3 (16.8) 
0 

 
 
31 (72) 
9 (21) 
3 (7) 
0 

 
 
21 (48.9) 
15 (34.9) 
6 (13.9) 
1 (2.3) 

 

Sex, n (%) 
     Female  
     Male 
 

 
66 (77) 
20 (23) 

 
21 (84) 
4 (16) 
 

 
14(77.8) 
4 (22.8) 
 

 
35 (81.4) 
8 (18.6) 

 
31 (72.1) 
12 (27.9) 

 
0.31b 

Ethnicity, n (%) 
     African     
     American/ 
     Black 
     Asian 
     Caucasian 
     Hispanic/ 
     Latino 
 
 

 
 
 
1 (1.2) 
3 (3.5) 
78 (90.7) 
4 (4.6) 
 

 
 
 
0 
1 (4) 
22 (88) 
2 (8) 

 
 
 
0  
0 
18(100) 
0 

 
 
 
0 
1 (2.3) 
40 (93) 
2 (4.7) 

 
 
 
1 (2.3) 
2 (4.7) 
38 (88.4) 
2 (4.7) 
 

 
 
 
0.71b 
 

Employment,  
     n (%)                
     Employed 
     Retired 
 

 
 
21 (24.4) 
65 (75.6) 

 
 
10 (40) 
15 60) 

 
 
1 (5.6) 
17(94.4) 

 
 
11 (25.6) 
32 (74.4) 

 
 
10 (23.3) 
33 (76.7) 

 

 
 
0.80b 

Falls, M (SD)  
 

69.33 
(7.24) 
 

0.28 
(0.61) 

0.61 
(1.50) 

0.42  
(1.07) 

0.37  
(1.05) 

0.84 a 
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Variable Total 
 
 

Meditative Movement 
 

Non-
Meditative 
Movement 

p 
Value 

Falls in past year, 
n (%)  
     None 
     1 
     2 
     3 
     4 or more 
      

 
 
69 (80.2) 
8 (9.3) 
7 (8.1) 
0 (0) 
2 (2.3) 

 
 
20 (80) 
3 (12) 
2 (8) 
0 
0 

 
 
14(77.8) 
1 (5.6) 
2 (11.1) 
0  
1 (5.6) 

 
 
34 (79.1) 
4 (9.3) 
4 (9.3) 
0 
1 (2.3) 

 
 
35 (81.4) 
4 (9.3) 
3 (7) 
0 
1 (2.3) 

 

Number of daily 
medications, M 
(SD)  
 

1.85 
(1.91) 

1.72 (1.49) 2.22 
(2.39) 

1.93  
(1.91) 

1.77  
(1.94) 

0.70 b 

Number of daily 
medications per 
participant, 
     n (%) 
     None 
     1-3 
     4 or more 
 

 
 
 
 
28 (32.6) 
42 (48.8) 
16 (18.6) 

 
 
 
 
5 (20) 
16 (64) 
4 (16) 

 
 
 
 
7 (38.9) 
6 (33.3) 
5 (27.8) 

 
 
 
 
12 (27.9) 
8 (18.6) 
1 (2.3) 

 
 
 
 
16 (37.2) 
20(46.5) 
7 (16.3) 

 

Body Mass Index    
(kg/m2) M (SD) 

25.32 
(4.65) 

23.68 
(3.76) 

26.64 
(5.17) 

24.92 
(4.59) 

25.73 
(4.72) 

0.42 b 

 
Waist 
Circumference 
(cm) 
  
     Male M (SD) 
 
      
     Female M    
     (SD) 
 
 

 
 
 
 
 
101.35 
(11.45) 
 
86.59 
(13.52) 

 
 
 
 
 
98.74 
(9.69) 
 
83.82 (9.83 

 
 
 
 
 
102.24 
(17.64) 
 
89.35 
(19.63) 

 
 
 
 
 
100.45 
(13.31) 
 
86.03 
(14.55) 

 
 
 
 
 
101.92 
(10.63) 
 
87.22 
(12.45) 

 
 
 
 
 
0.79 b 
 

 

0.73 b 

Number of years 
of practice, M 
(SD)  
 

11.79 
(11.37) 

11.68 
(9.17) 

8.25 
(9.81) 

10.24  
(9.48) 

13.34 
(12.92) 

0.21 b 

Number of 
sessions per week 
of practice, M 
(SD) 

3.41  
(1.72) 

3.64 
(1.66) 

3.11 
(2.14) 

3.42  
(1.87) 

3.40  
(1.58) 

0.95 b 

Notes. a t-test comparing the meditative movement (combined) with non-meditative movement group. 
bChi-square between groups comparison. 
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Table I2 
Outcome Measures of the One-Legged Stance Test and MAAS for Each Exercise 

Variable Meditative Movement 
n = 43   
 

Non-Meditative 
Movement 
n =43  
 

p Value 

 Tai chi 

M (SD) 

Yoga 

M (SD) 

Combined 

M (SD) 

Partnered Dance 

M (SD) 

 

OLST a (seconds) 7.52 (9.22) 7.71 (8.46) 7.63 (8.68) 6.03 (6.58) 0.34  

MAAS Score a 4.66 (0.62) 4.35 (0.75) 4.48 (0.71) 4.87 (0.61) 0.01** 

Notes. a t-test comparing the meditative movement (combined) with non-meditative movement group.  
**p < .01 
 
Table I3 
Mindful Attention Awareness Scale item-total statistics, Cronbach’s α =0.85 

Item Scale Mean if 
Item Deleted 

Scale 
Variance if 
Item Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 
Correlation 

Cronbach's 
Alpha if 
Item 
Deleted 

I could be experiencing 
some emotion and not be 
conscious of it until 
sometime later. 
 

65.09 96.603 .308 .233 .844 
 

I break or spill things 
because of carelessness, not 
paying attention, or thinking 
of something else. 
 

65.13 93.525 .492 .442 .835 
 

I find it difficult to stay 
focused on what’s 
happening in the present. 
 

65.19 93.047 .524 .443 .834 
 

I tend to walk quickly to get 
where I’m going without 
paying attention to what I 
experience along the way. 
 
 

65.79 90.991 .430 .421 .839 
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Item Scale Mean if 
Item Deleted 

Scale 
Variance if 
Item Deleted 

Corrected 
Item-Total 
Correlation 

Squared 
Multiple 
Correlation 

Cronbach's 
Alpha if 
Item 
Deleted 

I tend not to notice feelings 
of physical tension or 
discomfort until they really 
grab my attention. 
 

66.02 89.247 .510 .460 .834 
 

I forget a person’s name 
almost as soon as I’ve been 
told it for the first time. 
 

66.91 90.438 .373 .358 .845 
 

It seems I am “running on 
automatic,” without much 
awareness of what I’m 
doing. 
 

65.48 88.299 .645 .485 .826 
 

I rush through activities 
without being really 
attentive to them. 
 

65.42 91.611 .622 .589 .830 
 

I get so focused on the goal 
I want to achieve that I lose 
touch with what I’m doing 
right now to get there. 

65.66 89.450 .547 .361 .831 
 

I do jobs or tasks 
automatically, without being 
aware of what I’m doing. 
 

65.67 90.857 .488 .408 .835 

I find myself listening to 
someone with one ear, doing 
something else at the same 
time. 
 

66.30 91.508 .415 .245 .840 

I drive places on ‘automatic 
pilot’ and then wonder why 
I went there. 
 

65.16 89.667 .604 .478 .829 

I find myself preoccupied 
with the future or the past. 
 

65.83 93.063 .343 .236 .844 

I find myself doing things 
without paying attention. 
 

65.58 89.470 .654 .535 .827 

I snack without being aware 
of what I am eating. 

65.00 96.212 .306 .324 .844 
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Table I4 
SPSS Variable Codebook 

SPSS Name Variable Coding Instructions Measurement 
Scale 

ID Identification 
number 

Number assigned to each survey 
 

Scale 
 

Age Age Age in years 
 

Scale 

Sex Sex 0=Female 1=male 
 

Nominal 

Emp Employment 0=Employed 
1=Retired 
 

Nominal 

Ethn Ethnicity 1=African American 
2=Asian 
0=Caucasian 
3=Hispanic 
4=Other 
 

Nominal 

Fall History Fall History 0 = No Falls 
1 = At least one fall in the past 
year 
 

Nominal 

Multiple 
Medications 

Medications > 4 
 

0 = No Medications 
1= Greater or equal to four 
medications  
 

Nominal 

Act Activity  0=Partnered Dance 
1=Tai chi 
2=Yoga 
 

Nominal 

Meditative Does the activity 
have a known 
meditative 
component? 
 

0= meditative 
1= non-meditative 

Nominal 

Practice History Number of years 
of practice 
 

Number of years of practice Scale 

Time Time per session Number of minutes per session 
 

Scale 

Frequency Number of hours 
per week  
of practice 
 

Number of times per week of 
practice 
 

Scale 

MAAS MAAS Score MAAS Score 
 

Scale 
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SPSS Name Variable Coding Instructions Measurement 
Scale 
 

BMI Body Mass 
Index 
 

BMI = weight(kg)/height2(m2)     Scale 

WC Waist 
Circumference 
 

Waist Circumference in cm’s Scale 

OLST OLST Eyes Open Number of seconds standing on 
one leg with eyes closed-best time 
 

Scale 
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APPENDIX J: SUPPLEMENTARY FIGURES 
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Figure J1. Boxplot graph of the variable MAAS. This figure illustrates no extreme  
outliers for MAAS. 
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Figure J2. Boxplot graph of the variable age. This figure illustrates one extreme  
outlier for age, case 65. 
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Figure J3. Boxplot graph of the variable One Leg Stance Test (OLST). This figure illustrates 
eight extreme outliers at cases 3, 26, 27, 40, 52, 53, 54 & 84.  
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Figure J4. Boxplot graphs of the variable OLST. This figure compares boxplot A of OLST after 
logarithmic transformation revealing four extreme outliers (3, 26, 53, & 65) with boxplot B of 
OLST after transformation and Winsorization with no remaining outliers.  
  
 
 



130 
 

 
 
Figure J5. Boxplot graph of the variable waist circumference. This figure illustrates one extreme 
outlier for case 36. 
 

 



131 
 

 

Figure J6. Histogram of the variable age in years by frequency. This figure illustrates an 
approximately normal distribution.  
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Figure J7. Histogram of the variable MAAS by frequency. This figure illustrates an 
approximately normal distribution. 
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Figure J8. Histogram of the variable waist circumference in centimeters by frequency. This 
figure illustrates a normal distribution.  
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