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ABSTRACT 

Chronic stress exerts a damaging influence on the physiology of the body and on 

a person's well-being. There is growing interest in nonpharmacologic interventions to 

address stress-related health problems, such as tension headaches, the focus of this 

research. Four research questions were examined: (1) Are there differences in the six 

study variables (perceived stress, time pressure, spiritual practices, sIgA, and tension 

headache intensity and duration) between the intervention and comparison groups? (2) 

What combination of variables best explains sIgA and tension headache intensity and 

duration? (3) Do spiritual practices function as a mediator of relationships between the 

psychological variables, sIgA, and headache intensity and duration? (4) How do group, 

gender, payment, and religious backgroimd affect changes in headache intensity and 

duration over time? A mixed pre-/post-experimental design with pre-/post-longitudinal 

measurements was used to examine the questions. 

The sample consisted of 50 women and 14 men with tension headaches, aged 18-

70; 34 were randomly assigned to an intervention group and 30 to a comparison group. 

Intervention participants received an 8-week mindfulness meditation class, 2 hours a 

week. Comparison participants received an 8-week educational class in headaches, 1V2 

hours a week. Pre- and post-testing measurements were obtained on study variables and 

headache intensity and duration, as noted in diaries. 

Analysis results, using ANCOVA, multiple regression, and growth curve analysis, 

indicated that (1) the intervention group had a significantly higher post-treatment sIgA 

level than the comparison group; (2) in the combined groups, 14% of the total variance in 
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sIgA, and 25% of the total in headache intensity post-test was explained by their pre-test 

scores; 62% of the explained variance in headache duration post-test was explained by its 

pre-test, sIgA pre-test, and stress post-test; (3) spiritual practices did not function as a 

mediator within the proposed model; (4) group, gender, payment, or religious background 

did not relate to a significant decrease in headache symptoms in either group. 

The intervention of mindfulness meditation affected an increase in sIgA level, had 

a near significant effect on spiritual practices over time, and did not cause significant 

changes in perceived stress or time pressure. 
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CHAPTER 1 

Statement of the Problem 

Nursing is concerned with understanding the holistic nature of the mutual process 

between individuals and their enviroimient as it relates to well-being (Rogers, 1990; 

Mantle, 2001; Newman, 1989). Although Rogers does not use the concept of stress, 

researchers have recognized stress as one factor to consider for an understanding of this 

person-envirormient process. Stress can be viewed negatively, yet it can also be seen as 

an opportunity for change and growth in health and in illness. This study focuses on the 

management of stress through mindfulness meditation to enhance factors associated with 

well-being. 

Stress, according to the World Health Organization, is a "global epidemic" 

(Seaward, 2000) that has become costly. Benson (1998) estimated that 60% to 90% of all 

office visits to physicians are stress related. It is estimated in the United States $17 

billion a year is spent on lost productivity in the workplace related to stress disorders 

(Taylor, 1995), High levels of stress often lead to health-related problems, including 

ulcers, high blood pressure, heart attacks, strokes, and alcohol and drug abuse (Godbey, 

Lifset, & Robinson, 1998; Miller, Ritchey, & Cohen, 2002). 

Americans perceive that stress in their lives has also increased (Robinson & 

Godbey, 1996; Schor, 1991). From 1985 to 1993 the National Center for Health 

Statistics conducted a study of some 90,000 Americans to evaluate their perceptions of 

stress in their lives within the previous two weeks and within the previous year. The 

study revealed that 50% of respondents reported "moderate" to "a lot" of stress in 1985, 
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and 56% in 1990 and 1993 reported the same (Robinson, & Godbey, 1996). In a 3-year 

study by Harris (1987), conducted from 1985 to 1987, 59% of individuals reported 

"great" stress at least once or twice a week, and 89% reported experiencing "high stress" 

levels. 

One stress related illness that continues to have an impact on quality of life, 

reduced effectiveness, and lost workdays is tension headaches (Schwartz, Stewart, 

Simon, & Lipton, 1998). Tension headaches are classified as a stress-related disorder or 

disease of the neurological or musculoskeletal systems (Shelby & McCance, 1998). 

Tension headaches are the most common type of headache with a reported lifetime 

prevalence of 88% in women and 69% in men. Ninety percent of adults report having 

experienced a headache at one time in their life (Rasmussen, Jensen, Schroll, & Olsesen, 

1991; Schwartz et al., 1998). In addition, approximately 75% of adults report having had 

recurrent headaches at some period in their lives within the last year, and almost 50% 

have had a severe headache. Roughly 4% of the adult population suffer from headaches 

daily or near-daily (Castillo, Munoz, Guitera, & Pascual, 1999; Scher, Stewart, Liberman, 

& Lipton, 1998). 

In the United States, headaches are attributed to more than 8 million office visits 

annually and are the most common reason for using over-the-counter medications 

(Boline, Kassak, Bronfort, Nelson, & Anderson, 1995; National Institute of Neurological 

Disorders and Stroke, 2003). It is estimated that 157 million workdays are lost each year 

because of headaches, which equates to $25 billion in lost productivity (Boline et al., 

1995; Jensen & Olesen, 2000). Headache is the seventh leading presenting complaint in 
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the United States (Dubose, Cutlip, & Cutlip, 1995; Ryan, 1996). Tension-type headaches 

are one of the most costly diseases in modem society related to its very high prevalence 

(Jensen, 2001). Because headache is such a common complaint and has many different 

types and causes, cost-effective treatment modalities need to be explored (Aminoff, 1998; 

Jensen, 2001; Ulrich, Russell, Jensen, & Olesen, 1996). 

An estimated 60 million Americans use complementary and alternative therapies 

(e.g., biofeedback, meditation, acupuncture, massage, nutrition, herbs, and therapeutic 

touch) as part of, or instead of, conventional medical treatment for stress-related disorders 

(Crock, Jarjoura, Polen, & Rutecki, 1999). Some studies suggest that as many as 85% of 

Americans use these therapies (Eisenberg, Davis, Ettner, Appel, Wilkey, VanRompay, et 

al., 1998; Boutin, Buchwald, Robinson, & Collier, 2000; "Clinical Practice Guidelines," 

1997). Results from a national survey indicate that the use of complementary and 

alternative therapies in the United States does not necessarily reflect consumers' 

dissatisfaction with conventional care (Eisenberg, Kessler, VanRompay, Captuchuk, 

Wilkey, Appel, et al., 2001), but rather, a general shift in society towards a more 

comprehensive style of treatment that focuses on holistic care, incorporating all aspects 

of wellness (Boutin et al., 2000; Leung, Dzankic, Manku, & Yuan, 2001). In conclusion, 

the management of tension-type headaches using nonpharmacological therapies 

(biofeedback, cognitive therapy, and stress management) may be usefiil and cost effective 

in the treatment of this stress related disorder (Agency for Health Care Policy and 

Research, 1998). 



20 

Purpose 

The purpose of this study was to test the effect of a health-promoting intervention 

(mindfulness meditation) within a specific clinical population (people who have tension 

headaches) on the person-environment process (measured as perceived stress, time 

perception, and spiritual awareness) and on two physical variables (immune function and 

physical symptoms). In addition, interrelationships among these six variables (perceived 

stress, time perception, spiritual awareness, secretory irmnvinoglobulin A (IgA) in saliva, 

tension headache duration, and tension headache intensity) will be examined. This study 

looked at the viability of alleviating tension headache pain using mindfulness meditation, 

a nonpharmacological complementary and alternative therapy (CAT), in a specific 

clinical population: individuals who suffer from tension headaches. 

Significance 

This study is significant for nursing science in light of its theoretical and clinical 

implications. The substantive focus will add to knowledge about the person-environment 

process in general and specifically about the potential that psychoneuroimmimology 

(PNI) has for understanding health outcomes. PNI focuses on how psychological factors 

that an individual experiences and that make neurons in the brain modify the production 

and release of neuropeptides and endocrine hormones that alter the function of the 

irmnune system, which then increases the susceptibility of an individual to diseases that 

can be prevented by healthy functioning immune system pathways (Rabin, 1999; Zeller, 

McCain, & Swanson, 1996; Yang, & Glaser, 2000). 

Stress and Immunity CPND 
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Recent PNI research has contributed substantial evidence that psychological stress 

and illness are related through immunomodulation or changes in the immune system, 

although the underlying biochemical mechanisms are in part understood (Hillhouse & 

Adler, 1991; Newberry, Jiakins-Madden, Hill, & Gerstenberger, 1991; Herbert & Cohen, 

1993; Stein & Miller, 1993; Rabin, 1999; Miller et al., 2002). Initial PNI research 

centered on identifying the mechanisms of neuroendocrine interactions, whereas more 

recently, researchers have called attention to the application of PNI knowledge to clinical 

populations (Rabin, 1999; Ader, 1992). A tremendous interest among scientists and 

clinicians alike has been generated in the field of PNI, yet to date, few nurse scientists 

have conducted PNI research (Yang & Glaser, 2000; Zeller et al., 1996). Additional 

studies are needed to generate new knowledge concerning mind-body interactions in 

health and illness and to develop strategies to encourage mental and physical well-being 

in individuals at risk for immune dysfunction (Zeller et al.). 

Alternative Therapies 

Because of the immune-enhancing properties of relaxation and imagery, 

behavioral scientists have begun to focus their PNI studies on the influence of CAT on 

immune fiinction (Carlson, Speca, Patel, & Goodey, 2003; Davidson et al., 2003; 

Solberg, Halvorsen, Sundgot-Borgen, Ingjer, & Holden, 1995; Halley, 1991; Kiecolt-

Glaser & Glaser, 1992; Pelletier, 1992; Henderson, 1989). Part of the justification for 

researching CAT derives from statistics indicating that a large percentage of adults in the 

United States are turning to CAT (Astin, Harkness, & Ernst, 2000). In one survey, 40% 

of adults in the United States reported using CAT in preference to conventional medical 
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care within the previous year (Astin, 1998); in another survey, 65% of the general public 

reported using CAT at the time of the survey (Ernst, 1998). The most commonly 

reported health problems that initiated adjunctive treatments were chronic pain (37%); 

anxiety, chronic fatigue syndrome, and other related problems (31% each); muscle 

sprains/strains (26%); addictive problems and arthritis (both 25%); and headaches (24%) 

(Astin). Additional research is needed to test the efficacy and specific outcomes of 

alternative therapies, such as mindfulness meditation, within a specific clinical 

population, such as people with tension cephalgia. In addition, an important aspect of 

nursing scholarship is to move from descriptive analysis to the effectiveness of 

interventions (Hegyvary, 2000). 

Mindfulness Meditation 

Mindfulness is the practice of being fully present in the moment. By practicing 

mindfulness meditation one is able to make a conscious choice of how to respond to 

stress (Kabat-Zinn, 1990). Mindfulness is "purposefully cultivating the attitudes of non-

judgment, patience, trust, beginner's mind, non-striving, acceptance, and letting go" 

(Kabat-Zinn, 1990, p. 41). The practice of mindfulness is used in conjunction with 

traditional medical treatment at the University of Massachusetts Medical Center for their 

Stress Reduction and Relaxation Program. The eight-week program is informally taught; 

originally it was given to assist individuals living with chronic pain to reduce their 

experienced stress, yet its clinical focus has broadened over the last decade to a diverse 

clinical population. Mindfulness teaches individuals the art of conscious living versus 

reacting, it teaches controlled responses that effectively channel our energy. 



Time Perception 

In an effort better to understand the role of stress, it is paramoxmt to consider the 

variable of time perception and its influence. People have become prisoners of time 

(Achtner, Kunz, & Walter, 2002; Erkel, 1995). In the literature on management and the 

workplace, Glowinkowski and Cooper (1987) found time pressure to be associated with 

poor well-being, whereas Maule, Hockey, and Bdzola (2000) found time-pressured 

individuals to be more anxious and energetic. In another study, women who reported that 

their jobs involved intense time pressure had a greater incidence of health problems, ^ 

including higher levels of anxiety, depression, and disability (Brisson, Vezina, & Vinet, 

1992). Senior medical staff have also reported time pressure as a major source of stress 

(Perkins, Alley, Petrie, Macfie, & Morrah, 1995). Teuchmann, Totterdell, and Parker 

(1999) foimd time pressure to be directly linked with negative mood and indirectly linked 

through mood to emotional exhaustion. 

On every level of existence, individuals are preoccupied with time (Gleick, 1999). 

A key contributor is technology, which has acted like a rapid heartbeat compressing 

housework, travel, and entertainment, squeezing more and more into the allotted time 

span, notes social historian Zeldin (1995). Time is a commodity that is now bought, sold, 

packaged, and rationed, with little time left to people to control their lives or even to have 

some input concerning their lives (Achtner at al., 2002; Erkel, 1995). An underlying 

assumption most Americans share about time is that forces completely out of their 

control both define and determine their time (Teuchmann et al., 1999; Erkel). Therefore, 

it is very difficult for individuals to claim the power to alter their lives when such a 



crucial element—^their time—is perceived as being beyond their control and moving too 

fast (Teuchmann et al., 1999; Zeldin, 1995). This study will thus consider the role an 

individual's perception of time has to the genesis of tension headaches. 

Spiritual Awareness 

Another significant aspect of this study is the examination of how the third 

variable, spiritual awareness relates to indicators of physical dimensions. Reed (1987, 

2003) argues that spiritual awareness is an empirical indicator of the human ability for 

transcendence because spiritual knowing allows one to rise above or transcend his or her 

circumstances. In light of our recent renewed interest in spirituality ( O'Brien, 2003; 

Koenig, 1999; Taylor, Highfield, & Amenta, 1994), the direct influence of spiritual 

awareness in health needs to be empirically measured if it is to be integrated into patient 

care. The significance of spirituality in the nursing domain has been verbally 

acknowledged, yet its importance is often minimized in the clinical arena (Duldt, 2002; 

Coyle, 2002; Henery, 2003; Goddard, 1995; Hungelmann, Kenkel-Rossi, Klassen, & 

Stollenwerk, 1985) because there has not been a way to measure its effect on health. 

Health Care Economics 

In addition to the need for scientific knowledge to support interventions, there is 

economic significance as well. Given the ramifications that stress can have on a 

multitude of other illnesses and behaviors, the investigation of various biological and 

psychological factors increases the possibility of finding new interventions that may help 

to contain costs in the health care system. For example, stressful life events are 

commonly thought to reduce host resistance to infection (Cohen, Miller, & Rabin, 2001; 
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Herbert & Cohen, 1993; Kiecolt-Glaser, Glaser, Gravenstein, Malarkey, & Sheridan, 

1996; Kiecolt-Glaser, Marucha, Malarkey, Mercado, & Glaser, 1995; Marucha, Kiecolt-

Glaser, & Faregehi, 1998). When demands imposed by events exceed a person's ability 

to cope, a psychological stress response is triggered, composed of negative cognitive and 

emotional states (Lazarus & Folkman, 1984). Psychological stress, in turn, is believed to 

influence immune function through autonomic nerves innervating lymphoid tissue (Yang 

& Glaser, 2000; Eriksen, Olff, Murison, & Ursin, 1999; Felten & Felten, 1994; 

Besedovsky & Del Ray, 1991) or hormone-mediated alteration of immune cells (Rabin, 

1999). The way people handle stress may also alter immune response through the 

adoption of coping behaviors such as increased smoking and excessive alcohol intake 

(Kiecolt-Glaser & Glaser, 1988; Miller, Ritchey, & Cohen, 2002; Futterman, Wellisch, 

Zighelboim, Luna-Raines, & Weiner, 1996; Berman, 2001). Each of these illnesses and 

behaviors carries significant cost consequences for the U.S. health care system. 

Secretorv Immunoglobulin A in Saliva (slgA) 

The significance of this study is due in part to its measurement of an individual's 

perceived psychosocial environment but also of the biological environment as a measure 

of the status of PNI pathways. In this study the biological marker secretory IgA (an 

immunoglobulin in saliva) will be used as a measvire of the presence of psychological 

stress. This biological marker needs additional research, because studies examining 

immunoglobulin A in saliva have showed the direction of change to stressors to be 

inconsistent (Hucklebridge, Clow, & Evans, 1998; Stone & Bovbjerg, 1994). 



Tension Headaches 

A second health pattern to be evaluated by this study is tension headache intensity 

and duration. Tension-type headache is the most prevalent form of headache with the 

general adult population; 30% are affected 14 days or more a year, and 4% are chronically 

affected, with a headache at least every other day (Jensen, 1999; Seller, 1996; Silberstein 

& Lipton, 2000). Of these reported episodes, 50% of individuals have headaches severe 

enough to disrupt activities of daily living (Murata, 1996; Seller, 1996). The prevalence 

of tension-type headache increases with higher educational degrees (Schwartz et al., 1998; 

Kaniecki, 2002). In a brief telephone survey over one year, 11% of individuals with 

chronic tension-type headaches reported lost workdays due to their headaches, and 47% 

reported reduced effectiveness at work or school (Scharff, Turk, & Marcus, 1995). The 

most common precipitating factors responsible for tension-type headaches reported are 

emotional conflict and psychosocial stress (Ulrich, Russell, Jensen, & Olesen, 1996). 

Because headache is such a common complaint and accounts for 10% to 20% of 

medical care visits (Seller, 1996), effective clinical interventions are necessary to 

ameliorate the condition (Davis, Holm, Myers, & Suda, 1998; Holroyd, O'Donnell, 

Stensland, Lipchik, Cordingley, & Carlson, 2001). Meta-analysis indicates that mind-

body interventions such as biofeedback, relaxation response techniques, and cognitive 

restructuring techniques are more effective than psychologic placebo controls in the 

treatment of children and adult headaches, whether tension or migraine (Jacobs, 2001). 

In light of this research, the simultaneous use of alternative modalities such as 

biofeedback, relaxation techniques, as well as behavior and enviroimiental modification 



27 

along with phannaco-therapeutics needs further study (Jensen & Olesen, 2000; Holroyd, 

2002b). This study proposes to evaluate two of those modalities (relaxation and 

behavior modification) on tension headache intensity and duration especially in 

individuals with chronic tension-tj^e headaches. 

This current study will further add to theory-based nursing research about the 

effectiveness of a stress-reducing intervention on various health parameters. The nursing 

theoretical framework addresses key phenomena associated with the daily experiences of 

living, namely, perceived stress, time perception, spiritual awareness, immune function, 

and physical symptoms. Within this framework, individuals are seen in a mutual process 

with an environmental context that is less than ideal and experiencing unwanted 

symptoms: headaches. 

More generally, knowledge generated from this research will add to the current 

nursing theory base in health-pattern recognition, developmental theory, PNI, and the 

experience of living in the twenty-first century. The eventual goal of this study is the 

explication of a predictive theory based on a clinical nursing intervention that is believed 

to foster enhanced immune competence and well-being. 

Pliilosophical Stance and Underlying Assumptions 

The fundamental structure for theory development is a philosophical foundation 

that provides a place to anchor one's theories within a larger context (Sarter, 1988). The 

philosophical base of this proposed research study stems ftom Rogers' Science of Unitary 

Human Beings (Rogers, 1970,1987,1992), the developmental-contextual worldview 

formulated by Lemer (2002), and PNI articulated by Solomon (1969) and Rabin (1999). 
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The philosophies underlying these theories can provide an internally consistent 

framework for generating knowledge. 

Rogers' Science of Unitary Human Beings 

Roger's central focus is the imitary human being (Rogers, 1970). Understanding 

the life process, from birth to death, gives clues to the multiple manifestations of human 

behavior. Human behavior reflects the melding of physical, biological, psychological, 

social, cultural, and spiritual attributes into an indivisible whole—a whole in which the 

parts are not distinguishable (Rogers, 1970). The term unitary implies that the person is 

intricately tied to the environment in a dynamic, flowing web of interconnections 

(Cowling, 1990; Malinski, 1986). Events and objects are mutually connected, regardless 

of space and time. Time and space are depicted as constructs, artifacts of the knower's 

attempt to make sense of his/her experience, rather than an intrinsic aspect of reality 

(Cowling, 1990). 

Person is a human field, an open system continually exchanging energy with the 

open system that is the enviroimient. Human beings are comprised of an energy field, the 

fimdamental unit, with the visible part of the energy field being the physical body. The 

human field, therefore, extends to include its unique environment (Rogers, 1992). Person 

and environment are in continual, mutual interchange. Stress is seen as a disruption in 

the state of coherence between the levels of consciousness in the hiunan energy field 

(Seaward, 2000). 

A key assumption within Rogers' perspective is that human beings are integral 

with the environment and, thus, cannot be separated from it. Hiraian beings and the 
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environment are seen to be energy fields (Rogers, 1992). Field is the unifying concept, 

with energy denoting the dynamic nature of the field (Rogers, 1992). Two critical 

characteristics of the field are that it is in continuous motion and that it is infinite 

(Rogers, 1992). According to Rogers (1992), human beings and the environment are 

unitary, indivisible, irreducible, multidimensional energy fields identified by their pattern 

and reflecting characteristics that are specific to the whole yet cannot be fully predicted 

from knowledge of the parts. 

Rogers and other nursing theorists have conceptualized health as a process, not a 

state. Both health and illness are expressions of the person-environment process, with 

meaning derived from both by imderstanding the totality of the life process (Malinski, 

1989). Therefore, the practical expression of nursing seeks to promote the symphonic 

interaction between person and environment, to strengthen the coherence and integrity of 

the human field, and to direct and redirect patterning of the human and enviroimiental 

fields for the realization of optimal health potential (Rogers, 1970, p. 122). 

Developmental-Contextual Worldview 

From the perspective of developmental-contextualism, person and environment 

develop mutually and exemplify a process in which conflicts and challenges inherent to 

life are transformed into energy for irmovative change (Lemer, 2002; Reed, 1992). The 

focus of developmental contextualism is the person, the biological organism, as a 

complex interfacing whole in context of the environment. 

Within the developmental-contextual worldview, change is present because the 

individual is a dynamic being embedded in a context that is also dynamic, generating the 
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potential for unpredictable events and subsequent leaps to higher levels of development 

(Reed, 1992). A primary element in the process of human developmental change within 

this framework is the potential for self-transcendence, a profound awareness of self as 

connected to contexts that expand the self (Fahlberg & Fahlberg, 1991; Boschma, 1994). 

Spiritual awareness is therefore seen as a developmental phenomenon within this 

worldview that is a continuum with no end state. 

Psvchoneuroimmunologv 

Psychoneuroimmunology (PNI) is an emerging perspective that focuses on the 

interconnections of the living being and the effects of his/her surroundings (Ader et al., 

1990; Eriksen et al., 1999; Vedhara, Fox, & Wang, 1999). While PNI highlights the parts 

of a human being, it also addresses the ongoing interaction of these "parts." PNI looks to 

the interaction of the central nervous system (mediated via both psychic and biological 

processes) and the immunologic response responsible not only for disease resistance but 

also for newly recognized bioregulatory functions (Gruber et al., 1993; Solomon, 1985). 

Such a recent interpretation represents a change from the traditional philosophical 

discourse that first emerged among immunologists in the late nineteenth centviry. They 

envisioned the living organism as intrinsically disharmonious and striving for harmony 

(Chrousos & Gold, 1992; Tauber, 1991; Chemyak & Tauber, 1990). 

PNI as a framework emphasizes the integration of body-mind-spirit. The 

communications between body, mind, and spirit are thought to occur simultaneously. 

Neuropeptides and hormones have been identified as the cellular communicators within 

the biological system that provide moment-to-moment transmission from cognitions and 
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emotions (Pert, Dreher, & Ruff, 1998; Ader, Felton, & Cohen, 1991; Cotman, Brinton, 

Galaburda, McEwen, & Schneider, 1987). Other explanations of the integration of 

communication range from a theory about a "superempirical force," or an energetic 

phenomena accessed through spiritual and/or religious practice (Levin, 1994), to a theory 

of bioenergy fields (Rubik, 1995; Motoyama, 1991). Lloyd (1996) points out the strength 

of PNI is the focus on the psychobiology of perceptual change as the common thread and 

the regard for meaning, connectedness, and spiritual purpose as potentially transformative 

agents. 

An assimiption of PNI in relation to clinical implication is that all disease is 

multifactorial in origin, the result of interrelationships among genetic, endocrine, 

nervous, and immune systems and developmental and behavioral-emotional factors. A 

second assumption is that both the immune and nervous systems serve an adaptive and 

developmental purpose to assist in the individual's interaction with the environment. In 

both systems, malfunctioning can lead to pathological syndromes (Solomon, 1985; 

Vedhara et al., 1999). A merging of Rogerian thought, developmental contextualism, and 

PNIthen would distinguish "stress symptoms" as manifestations of field pattern changes 

(Schneider, 1995), attributable to both psychobiologic and self-transformation factors. 

Theoretical Framework and Background 

The theoretical framework for this research was developed retroductively to 

understand the complex person-enviroiunent process in relation to specific health 

indicators (sIgA and tension headache pain) in a selected clinical population. The 

concepts chosen for investigation were based on an iterative process of inductive and 
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deductive reasoning. Inductive strategies included (1) the synthesis of information 

compiled from the investigator's 13 years of clinical experience as a family nurse 

practitioner in both an ambulatory care and hospital setting; and (2) a qualitative study 

investigating the lived experience of spirituality in individuals with multiple sclerosis 

(Rosdahl, 1995a). Deductive strategies were (1) a literature review of constructs and 

related concepts (Rosdahl, 1998); (2) analysis of the major concepts (Rosdahl, 1994, 

1995b, 1995c, 1995d), and (3) theory derivation using Rogers' conceptual system for 

nursing (Rogers, 1970,1992), life-span development, and PNI as conceptual frameworks. 

Validity Links: Conceptual and Empirical Support 

A theoretical construct is considered to be a highly abstract and complex concept 

(Chinn & Kramer, 1991), not concrete or observable (Nunnally & Bernstein, 1994). 

Because constructs relate to the realm of observables, a better measure of any construct is 

obtained by combining the results from a number of measures rather than by taking any 

one of them individually (Nunnally & Bernstein) FIGURE 1.1. Within this theoretical 

framework are two overall constructs: person-environment process and physical health 

variables. As constructs, they can be neither measured nor directly observed. However, 

manifestations of these patterns are observable and mirror the whole. Further, patterns 

are deemed correlates of the mutual process of person-environmental unitary 

development (Cowling, 1990). The middle range concepts of perceived stress, time 

perception, and spiritual awareness are the indicators of the person-environmental 

process. Immune function and physical symptoms are the indicators of health outcomes. 



33 

Intervention: Mindfulness Meditation 

Mindfulness meditation is a cognitive-behavioral intervention proposed in this 

study to have an effect on tension headaches by reducing stress, enhancing spiritual 

awareness, and reducing time pressure. Mindfulness meditation, derived from what was 

originally and primarily a Buddhist religious or spiritual practice (Fenner, 1994), is a 

program that has been adapted for secular purposes and is thought to bestow on its 

practitioners subjective benefits of personal transcendence, equanimity, and tranquility in 

addition to reported health benefits (Speca et al., 2000; Moore, 1998). 

Conceptualization of Mindfulness Meditation 

The terms complementary and alternative are generally used together to 

collectively identify approximately 1,800 therapies (Kreitzer & Jenson, 2000) usually 

considered outside the domains of conventional Western medicine. Complementary 

therapy, or complementary medicine, can be defined as any therapy that is used in 

addition to, or supplements, conventional medicine. The term complementary 

supplements conventional medicine. The term complementary therapy also includes those 

practices used in health promotion and prevention. For example, meditation can be used 

in conjunction with the biomedical treatment of headache pain, or it may be used 

independently as a method to reduce stress and prevent health problems. Alternative 

therapy refers to therapies that are used instead of, or in place of, conventional medicine. 

Montbriand (2000) defined alternative therapy as all health-related products or practices 

initiated by the self, family, friends or an alternative health care healer. 
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Complementary and alternative therapy may be divided into five domains; (1) 

altemative medical systems, for example. Oriental medicine. Ayurvedic, homeopathic, 

and naturopathic medicine; (2) mind-body interactions, for example, meditation, 

biofeedback, hypnosis, music therapy, and prayer; (3) biological-based therapies, for 

example, herbal, special dietary, orthomolecular (such as megavitamins), and individual 

biological therapies; (4) manipulative and body-based methods, for example, 

chiropractic, osteopathic, and massage; and (5) energy therapies, for example, Reiki, 

therapeutic touch, and magnets (National Center for Complementary and Altemative 

Medicine, 2002). For the purposes of this study, mindfulness meditation is seen as a 

complementary and altemative therapy. 

The pivotal point of mindfulness meditation is the intentional self-regulation of 

attention (Tzan-Fu, Kuo, & Chiu, 2002; Kabat-Zinn, 1990). Mindfulness meditation 

practice teaches nonjudgmental acceptance and interested awareness of moment-to-

moment experience of sensations, perceptions, emotions, and other mental forms of 

engagement (Majumdar, Grossman, Dietz-Waschkowski, Kersig, & Walach, 2002). 

Research validates that the focusing of attention increases with meditation practice and is 

retained outside the meditation session. Individuals practicing meditation have been 

shown not only to have psychological benefits but also to have enhanced biochemical and 

physiological functioning when compared to nonmeditators (Walton, Pugh, Gelderloos, 

& Macrae, 1995; Henderson, 1989; Solberg et al., 1995). 
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History of Meditation 

The roots of meditation go back as far as 2,500 years ago. It stems from the 

Oriental traditions and Eastern religions and philosophies, including Buddhism, 

Hinduism, and yoga. The underlying fimdamental process of meditation is to gain 

mastery over attention (Moore, 1998). According to classical Indian thought, meditation 

is a means of transcendence. This transcendence goes beyond the limitations of the 

human condition to an ideal or perfect state (Rao, 1989; Speca et al., 2000). Perfection is 

seen as a total absorption of the individual in the object of experience and a complete 

synthesis of one's thinking, feeling, and will into a holistic being (Rao). Meditation is 

knowing truth (transcending subjective bias), experiencing bliss (transcending pain and 

pleasure), and acting without restraint (transcending time and space; Rao). 

Meditation is one practice of many that comprise the "consciousness disciplines"; 

these disciplines represent specific mental training designed to enhance perception and 

consciousness (Walsh, 1980). Consciousness disciplines or Eastern traditions are based 

on assumptions about human nature that differ in fundamental ways from the Western 

paradigm of psychology and behavior science. Some of the assumptions of the Eastern 

tradition include that our usual state of consciousness is severely suboptimal and that 

through intensive mental training it is possible to attain states of consciousness and 

psychological well-being beyond those currently described by traditional Western 

psychologies as well as profound insight into spiritual realms (Walsh). 

Over the past twenty years in Western countries there has been a considerable 

amount of popular and scientific interest in the study and practice of meditation (Rao, 



37 

1989). The 1960s brought a heightened interest in altered states of consciousness related 

to mind-altering drugs. With the successfiil promotion of Transcendental Meditation as 

an easy and simple technique for stress reduction came widespread acceptance. 

More recently, meditation has been introduced into some therapeutic settings as a 

strategy for self-regulation, devoid of its original religious, cultural, and ideological 

forms (Carlson et al., 2003; Davidson et al., 2003). It has also become the focus of 

systematic research efforts (Cohen, Miller, & Rabin, 2001; Kabat-Zirm, Lipworth, & 

Bumey, 1985). Contemporary research on meditation illustrates how a concept once 

esoteric has now become a subject of serious scientific inquiry and how traditional ideas 

have inspired current research (Rao, 1989). For current research purposes, meditation 

may be considered a process in which attention is manipulated through one-point 

concentration that leads to alterations of consciousness and expanded subjective 

awareness (Rao). 

Definition of Meditation 

The words medicine and meditation come from the Latin mederi, which means 

"to cure" (Bohm, 1980). Mederi itself derives from an earlier Indo-European root 

meaning "to measure" (Bohm, 1980). Medicine, seen in this light, is basically the means 

by which right inward measure is restored when it is interrupted by disease, illness, or 

injury (Kabat-Zinn, 1990). Meditation is, therefore, the process of direct perception of 

the right inward measure of one's own being through careful, nonjudgmental self-

observation. Right inward measure in this context is another way of saying wholeness 

(Kabat-Zirm). 
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Meditation is a door into direct experiences of wholeness. These experiences are 

not so easily summoned and are not deepened by methods that focus on doing and getting 

somewhere but rather on non-doing and being (Kabat-Zinn, 1990). When practicing 

meditation, one is basically stepping out of the flow of time and residing in stillness, in an 

eternal present. The fundamental process of meditation, as noted earlier, is to gain 

mastery over attention. In Buddhist psychology, addiction to thought is seen as a major 

obstacle to enlightenment, because when one's attention is focused on thought, one 

cannot experience the present reality (Weil, 1995). 

Our thoughts take us out of the here and now, into the past, into the future, and 

into fantasy—realms that are unreal, in contrast to the experience of the current moment. 

On a practical level, thoughts are the major source of anxiety, guilt, fear, and sadness; 

these emotions have the power to obstruct healing and certainly cause one a great deal of 

anguish. The mind has a strong tendency to wander and invariably becomes preoccupied 

with thoughts and emotions, disturbing the desired detached self-observation. The result 

is a complete disruption of the moment-to-moment attention and observation. While it is 

not possible to stop thought, except perhaps in very advanced levels of mental training, it 

is possible to disentangle attention from thought. One way to do that is to focus on 

sensations from the body and then to put one's attention on present reality of the 

sensations (Weil, 1995). 

Meditation can thus be viewed as the intentional self-regulation of attention from 

moment to moment (Kabat-Zinn, 1982, 1990). When the incessant activity of the mind is 

stilled, the mediator experiences the aspect of his being that existed before and is distinct 
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from his thoughts and from attention itself. The focus is not on finishing an activity but 

on experiencing the activity of process; the accomplishment is being present in the 

process (Borysenko, 1988). 

In the Eastern tradition, the mediator works toward a psychological state that is 

termed transcendental awareness or satori. There are two basic methods by which this 

state is achieved: concentrative meditation and mindfulness meditation. Integrative 

meditation is the combination of these two types of meditation and is practiced to achieve 

the desired state or peace of mind. 

Tvpes of Meditation 

The first type of meditation practice, concentrative meditation, focuses on a very 

specific object. A metaphor for concentrative meditation is a close up view or approach 

to describe the field of focus. Concentrative meditation is the more popular form of 

meditation practice in the West, having been introduced to the West by Maharish Mahjest 

Yogi. Transcendental Meditation (TM), one example of it, restricts the attention to a 

single point or object: commonly, a mantra (mental sound), the experience of breathing, 

or a visual object; the meditator then holds this object in the mind for extended periods of 

time (Kabat-Zinn, 1982). 

Mindfiilness meditation is the second type of meditation. Its focus is not on a 

single object but rather on phenomena in the here and now (Moore, 1998; Fenner, 1994). 

Mindfiilness is the opposite of mindlessness or the mind in many places at once 

(Borysenko, 1988). Mindfiilness meditation is practiced at the behavioral level (the body 

in action), the physiological level (the body in process), and the subjective level (the 
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mind in action). Mindfulness meditation trains the practitioner to attend to a wide range 

of changing objects of attention while maintaining moment-to-moment awareness rather 

than restricting focus to a single object such as a mantra (Kabat-Zinn, Massion, et al., 

1992). The initial task in mindfulness meditation is to see things as they are in order to 

filter out thought, feelings, attitudes, etc., that disturb the cultivation of a peaceful 

awareness (Fenner, 1994). Although mindfulness meditation stems from the Southeast 

Asian Buddhist tradition, the cultural roots of this practice play no role in its clinical 

application in the mindfulness meditation-based stress-reduction (MMBSR) program, and 

no religious or ideologic goals are taught or pursued in this program (Jacobs, 2001; 

Majumdar et al., 2002). In the MMBSR, the tenets of Buddhism are not taught. 

A third type of meditation, integrative meditation, is a combination of TM and 

mindfulness meditation. This approach gives variety in alternating techniques to reach 

the desired state of consciousness. Although the literature does not speak extensively of 

integrative meditation, its individual components are supported in the literature. The 

most prevalent in research studies is TM, whereas mindfulness meditation is less well 

known and has only occasionally been the subject of research in the West (Gelderloos, 

Hermans, Ahlscram, & Jacoby, 2002). 

Person-Environment Process 

The construct of person-environment process contains three concepts that 

represent various experiences of the person-environment process: perceived stress, time 

perception, and spiritual awareness. The conceptualization of each concept will be 

presented. 
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Perceived Stress as a Pattern of Stress 

Perceived stress the degree to which one reports his or her level of stress is related 

to how unpredictable, uncontrollable, and overloaded his or her life feels. Perceived 

stress reflects a pattern manifestation of continuous repatteming amidst constant change. 

Given that people and their environment are integral, that all is related within a d5aiamic 

flow of energy patterning, life and health can be seen as processes rather than as 

designated points at the end of a continuum (Malinski, 1986). Personal perception will 

assist individuals to become attuned to their patterning better to imderstand their own 

rhythms so to make choices from a wide range of options congruent with their 

perceptions of well-being and health enhancement (Malinski). This self-regulatory 

capacity is an attempt to achieve increasing complexity of organization within the 

human-environmental field (Rogers, 1970). 

The literature attests that stress is not a variable but a rubric, consisting of many 

variables and processes. The three classical approaches to conceptualizing stress are (1) 

stimulus definitions, (2) response definitions, and (3) relational definitions. Stimulus 

definitions of stress are derived firom events in the environment such as experiencing 

illness or death, marriage or divorce, or, for example, being fired from a job (Holmes, 

1980). This approach assimies that certain circumstances are normatively stressfiil, but it 

does not allow for individual differences in the evaluation of events. On the other hand, 

response definitions of stress can denote one's state of being: an individual may be 

referred to as "reacting with stress" (Benson, 1979; Selye, 1956) or as "being under 

stress" (Kjevik & Martinson, 1979). Stimulus and response definitions have limited 
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utility because a stimulus is defined as stressfiil according to the degree of the stress 

response. 

The relational definition of stress is more congruent with a nursing perspective of 

health and emphasizes the relationship between individuals and their envirormient, taking 

into account characteristics of the individual as well as the nature of the environmental 

event. Thus, the judgment that a particular indi vidual-environment relationship is 

stressful is based on cognitive appraisal by the individual and is evaluated as taxing or 

exceeding his or her resources and endangering his or her well-being (Lazarus & 

Folkman, 1984). 

This study deals vdth stress from a relational definition, that is, the person-

environmental relationship. The construct of stress in this study is defined as a 

relationship between the person and the environment that is appraised by the individual in 

light of current priorities and capacities, categorized positively or negatively in regards to 

one's current and future well-being. Perceived stress, a measurable variable in this study, 

is operationally defined as one's self-appraisal of personal resources to meet extant 

demands and pressures within the environment or context in which one lives. 

Conceptualization of Perceived Stress 

Stress is ubiquitous, and it is an abiding reality in our postmodern era. Stress lies 

not only in the environmental stimulus but in the person's appraisal of the relationship 

between the stimuli and their demands and the person's agendas (e.g., beliefs, 

commitments, goals) and capabilities to meet, mitigate, or alter these demands in the 

interests of well-being (Lazarus, DeLongis, Folkman, & Gruen, 1985). Stress is usually 
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associated with an externally perceived milieu (psychological evaluation); stress refers 

more to the perception of the stress rather than the situation (environmental or biological 

factors) per se (Brown, 1993). In fact, a person's response to stress is becoming 

increasingly more important than the stressor itself in terms of how we regard potential 

health outcomes (Pelletier, 1992). 

For decades, stress has been a focus for researchers interested in environmental 

and psychosocial influences on health (Cohen, Kessler, & Underwood-Gordon, 1995). 

Although there are numerous divergent definitions of stress, a strong commonality exists 

among approaches that allow them to be integrated in a theoretical model of the role of 

stress in disease. Each unique perspective shares an interest in the process in which 

environmental demands overburden or tax the adaptive ability of an organism, resulting 

in psychological and biological changes that may place a person at risk for disease 

(Cohen et al., 1995; Baum & Grunberg, 1995; Kirschbaum & Hellhammer, 1989; 

Weiner, 1992). 

Three expansive traditions of assessing the role of stress in disease risk can be 

delineated: an environmental tradition, a psychological tradition, and a biological 

tradition. The environmental tradition deals with the assessment of environmental 

events or experiences that are objectively associated with considerable adaptive demands. 

The psychological tradition concentrates on an individual's subjective evaluations of his 

or her abilities to deal with the demands posed by specific events or experiences. The 

biological tradition focuses on the initiation of specific psychological systems that 

repeatedly have been shown to modulate by both psychologically and physically 
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demanding conditions. Researchers argue that each tradition focuses on a different stage 

of the stress process through which environmental demands are translated into 

psychological and biological changes that place individuals at risk for disease (Cohen et 

al., 1995). 

The environmental tradition of environmental stressors, demands, or events 

begins the stress cascade. The number of stressfiil life events individuals experience has 

been measured to predict the risk of developing disease (Leserman et al., 2000; Ehlert, 

Gaab, & Heinrichs, 2001). Why some individuals who experience extreme or traumatic 

stressful events do not become ill may be related to a vulnerability factor (Thoits, 1983; 

Kessler, Price, & Wortman, 1985). What makes some people more susceptible than 

others to illness onset could be specific characteristics of negative mood, poor coping 

ability, and a lack of social support (Dreher, 1996). Yet not all stress is harmful. 

Stressful life events can result in positive outcomes such as personal growth, 

reprioritization of life goals, increased feelings of self-esteem and self-efficacy, and 

strengthening of social networks (Cohen et al., 1995; Chrousos & Gold, 1992). A greater 

emphasis on the positive aspects of stressful life events for successful adapters would 

broaden our understanding of the stress process. 

The psychological tradition puts the emphasis on the organism's perception and 

evaluation of the potential harm created by their objective environmental experience. 

When environmental demands are seen to exceed one's ability to cope, individuals 

become stressed and experience a concomitant negative emotional response. Once again. 
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personal perceptions or appraisals of the stressful stimuli are interpreted in light of the 

event and the evaluation of the adequacy of coping resources (Cohen et al., 1995). 

The biological tradition focuses its attention on the activation of physiological 

systems that are uniquely responsive to physical and psychological demands. Prolonged 

or repeated activation of these systems is thought to predispose individuals to increased 

risk for a wide range of physical and psychological disorders (Cohen et al., 1995; 

Chrousos & Gold, 1992). Two interrelated biological systems that are seen as the 

primary indicators of the stress response are the sympathetic-adrenal medullary system 

(SAM) and the hypothalamic-pituitary-adrenocortical axis (HPAC). 

Walter Cannon's (1932) early work set the groundwork for the SAM system; the 

bodily reactions to emergency situations or the so-called flight-or-fight response. Cannon 

proposed that the SAM system reacts to various emergency situations with increased 

secretion of the hormone epinephrine. There is a moderate body of evidence to support 

the view that increased output of epinephrine and norepinephrine is related to a wide 

variety of psychosocial stressors (Glaser et al., 1990; O'Leary, 1990). Additional 

components of the SAM response elicited by stressors include increased blood pressure, 

heart rate, sweating, and constriction of peripheral blood vessels (Cohen et al., 1995). It 

has been suggested that if SAM activation is excessive, is persistent over a period of 

time, or is repeated too often, it may result in a sequence of responses that culminate in 

illness (Cohen et al.). 

Hans Selye (1956, 1974) emphasized the hormonal responses of the HP AC 

system that describe the general physiological reaction occurring in response to excessive 
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stimulation. Cohen and associates (1995) pointed out Seyle to state pathogens, physical 

stressors, and psychosocial stressors each elicit the same response physiologically). He 

argued that this response proceeded in a three-step pattern that he called the General 

Adaptation Syndrome (GAS). The first stage he labeled the alarm stage, in which the 

organism's physiological response reflects the initial reactions necessary to meet the 

demands made by the stressor proctor. The hormone output from the adrenal cortex 

increases quickly during this stage. The second stage, resistance, includes a full 

adaptation to the stressor, with either improvement or disappearance of symptoms. At 

this stage the secretion of corticosteroids remains high but stable (Cohen et al.; Akana & 

Dallman, 1997). The third and last stage, exhaustion, occurs when the stressor has 

become so severe and its duration so prolonged that it depletes emotional defenses. In 

this stage, the anterior pituitary and the adrenal cortex lose their ability to control the 

secretion of hormones, and the individual can no longer adapt to the stressor (Cohen et 

al.). Symptoms then reappear, and if the stress response continues unabated, vulnerable 

organs break down, resulting in illness and ultimately death (Cohen et al.). 

In summary, stress can be viewed as a process. The stress process has been 

theorized and researched according to three traditions: environmental, psychological, and 

biological. All three traditions of the stress process will be applied in this proposed 

study. It is theorized here that perceived stress is central to the process of living a 

desirable quality life. Perception of stress has become a critical component in potential 

health outcomes (Pelletier, 1992). Therefore, skills to augment repatteming are 
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encouraged to promote development and higher levels of functioning. Research supports 

the role of stress in conjunction with other study variables. 

Perceived Stress and Immune Function 

A considerable amount of epidemiological and experimental evidence now 

verifies that stress can alter immunological functioning and, consequently, disease 

susceptibility and pathology (Miller, Ritchey, & Cohen, 2002; Rabin, 1999; Herbert & 

Cohen, 1993; Ader, Felton, & Cohen, 1991; Kiecolt-Glaser & Glaser, 1988). Recent 

advances in basic scientific research have verified the close interactions that occur 

between behavioral and biological processes on the organismic, cellular, and molecular 

levels (Cohen et al., 2001; Zeller et al., 1996; Ader et al., 1991; Rosmond, Dallmann, & 

Bjomtorp, 1998). 

Numerous studies link stress and immune function with a variety of 

immune markers. In their study of medical students inoculated with the Hepatitis B 

vaccine in a series of three injections over 6 months, those medical students who 

experienced more stress (and less social support) showed a delay in seroconversion, and a 

lower antibody titer after seroconversion. Kiecolt-Glaser, Glaser, Gravenstein, Malarkey, 

and Sheridan (1996) also studied caregivers of Alzheimer individuals inoculated with an 

influenza virus vaccine. They found that Alzheimer caregivers, compared to matched 

controls, had a poorer antibody response, with peripheral blood leukocytes producing less 

Interlukin-2, and less Interluekin-1 beta after stimulation with lipopolysacharides. These 

studies show that psychological stress can modulate immune responses to viral antigens 



that could be significant enough to put individuals (particularly the elderly) at risk for the 

development of an infectious disease (Yang & Glaser, 2000). 

Stressors can impact immune status through psychological processes that mediate 

physiologic influences (Pelletier & Herzing, 1993). Psychological stressors have been 

linked to a wide assortment of adverse health outcomes (Miller et al., 2002). Research 

has demonstrated that stress increases the risk for upper respiratory tract infection (Cohen 

et al., 1998; Sheridan, & Dobbs, 1994); accelerates the progression of heart disease 

(Rozanski, Blumenthal, & Kaplan, 1999); and worsens the course of autoimmune 

disorders (Grant, 1993; Rabin, 1999; Witacre, Cummings, & Griffen, 1995; Zautra, 

Burleson, Matt, & Roth, 1994). 

Perceived Stress and Tension Headaches 

Perceived stress in a tension headache population has been found to have unique 

characteristics. Holm (1997), in a controlled study on 117 tension-type headache 

individuals, found that hassles rather than major life events contributed to headache 

episodes. Psychosocial stressors in this sample population were equally distributed 

between patients with and without psychiatric comorbidity, indicating that psychosocial 

stressors and psychiatric disorders fimction independently and could both facilitate 

tension-type headaches. 

Puca and associates (1999) recruited 217 headache patients from 10 outpatient 

clinics in Italy comprising two groups: episodic tension-type headache and chronic 

tension-type headache. Out of the 217 patients, 85% identified at least one psychosocial 

stress or psychiatric disorder. There was no gender difference in this finding of the 



occurrence of psychosocial stress in either headache group. When a comparison was 

made of the episodic and chronic tension-type headache patients, a higher percentage of 

psychological stress was reported in the chronic headache sufferers. The psychosocial 

stress identified by individuals in this study were occupational (14%), living 

circumstances (8%), and marital (7%; Pucca et al.). 

Individuals with chronic tension-type headaches (#=245) were recruited from the 

general population in both urban and rural Ohio and given two interview assessments; a 

neurological evaluation by a project neurologist and an independent structured diagnostic 

interview by a second researcher (Holroyd et al., 2000). Healthy controls were also 

employed (N=S9). Using a 10-point rating scale, patients recorded headache occurrence 

four times a day in a headache diary. Psychological tools used were the Beck Depression 

Inventory, the Trait Anxiety Scale of the State-Trait Anxiety Inventory, the Primary Care 

Evaluation for Mental Disorders, the Hassles Scale-Short Form, the Medical Outcomes 

Study General Health Survey, and Recurrent Illness Impact Profile. The chronic tension-

t y p e  h e a d a c h e  s u f f e r e r s ,  a s  c o m p a r e d  t o  c o n t r o l s ,  o n  a l l  s i x  s c a l e s  o f  t h e  H a s s l e s  S c a l e  ( p  

<0.001), reported a higher nvimber of stressful events and rated the stressful events they 

experienced as more severe (Holroyd et al.). There was no gender difference on this 

variable of daily life stressors; however, female chronic tension-type headache sufferers 

reported their experienced stressors to be more stressful (mean, 2.0) than did the male 

chronic tension-type headache sufferers (mean, 1.8, t [238] = 2.3\,p - .022) (Holroyd et 

al.). 
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Perceived Stress and Relaxation 

Deckro and associates (2002) investigated the impact of a mind/body intervention 

on college students' perceived stress. One hundred twenty-eight students were randomly 

assigned to an experimental group or a control group. The experimental group received 

six 90-minute weekly group-training sessions that consisted of teaching the relaxation 

response (RR) and cognitive behavioral interventions (CBI). The experimental subjects 

were asked to practice outside class and keep daily logs recording their practice of RR 

each week. A battery of questionnaires was administered pre- and post-6-week training 

program (Symptom-Checklist 90-Revised, Spielberger State-Trait Anxiety Inventory, 

Perceived Stress Scale, Health-Promoting Lifestyle Profile I, and a demographic and 

health habits survey). On the Symptom-Checklist-90-Revised, the Global Severity Index 

(GSI) was selected as the primary outcome measure as the best indicator of current 

psychological distress. Students in the control group received no intervention during the 

study and were placed on a waiting list. 

Of the 128 randomly assigned subjects, 90 completed both the pre- and post-

training assessments. Baseline differences were found between the experimental and 

control groups on all of the psychological measures or demographics (age, gender, stress, 

insomnia, overall health, use of spiritual practices or relaxation, and substance use). For 

the experimental group, the GSI scores fell from 64.2 to 58.0 post-intervention, or a 

change score of 6.15. For the control group, the GSI fell from 63.97 to 61.20, or a 

change score of 2.77. The difference in scores was statistically significant (p < .025; 

Deckro et al., 2002). Also found were significant decreases in state anxiety and 
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perceived stress for the intervention group as compared to the control group. Differences 

on the trait anxiety and health promoting lifestyle profile indicated improvement for the 

intervention group, but they were not statistically significant. The findings of this study 

support the role of relaxation in reducing psychological distress, anxiety, and perceived 

stress in college students, as compared to a waiting list control group. 

Conceptualization of Time Perception 

Time as a construct is the rhythmic, interval changes in our finite physical world 

measured in increments denoted by a clock or the change of seasons or events. Time is 

an intrinsic feature of being, a property of the soul, psyche, or essence (from the Latin: 

essentia), and it holds implications for the way we live our lives (Graham, 1990). Time 

perception in this study is defined as the degree of reported time pressure experienced by 

an individual. It is the variable through which individuals express their views about the 

passage of events, intervals, or epochs and its relative impact on their current life 

situation. Time pressure is defined in this study as a sense of experienced "hurriedness" 

in relation to the amount of life responsibilities or tasks to be accomplished in a given 

amount of time. 

Resonancy is a principle in the Science of Unitary Human Beings that speaks to 

the temporal experience of the individual (Ference, 1986). It is theorized that one's 

orientation to time has to do with one's personal motion as well as one's perception of the 

environment around a person and its speed of activity. Rogers postulated that the human 

energy field's wave fi-equency increases with higher motion (Rogers, 1977). The 
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description of human field motion arises from a human being's feelings or interpretation 

of the field experience (Ference). 

In Rogers' nonlinear view, all activity is experienced as a whole in the immediate 

present of human beings (Paletta, 1990). The present moment is a dynamic, fluctuation 

experience that is felt, sensed, and perceived as a holistic process (Paletta). Rogers 

(1983,1985,1986) asserted that the concepts of temporal experience and human time 

both were manifestations of the developmental process of holistic change and could be 

identified by their patterns. Human time is a characteristic form of interfacing with the 

environment (Paletta). Time awareness is the perception of time passing and evolves 

through a lifetime of continuous mutual processes, culminating in the individual's current 

pattern of time sense in respect to their environment (Paletta). 

The daily experience of living is thought to exist within a temporal frame of 

reference (Doob, 1971; Achtner et al., 2002). The experience of time for individuals is 

perceptual, whether interpreted as a stimulus or an event, and whether categorized as 

biological, psychological, or cognitive (Adam, 1995). It is generally believed that a 

variety of behaviors and physiological reactions that are under temporal control, such as 

drug addiction, depression, anxiety, emotional arousal, and other forms of sfress, may be 

modified by altering an individual's sense of personal tempo (Dossey, 1982). 

Therefore, the way time is perceived may have a profound influence on a person's 

integrity or health. "One of the insights of the Buddha was the human tendency to react 

to the passage of time with fear, and to defend against this anxiety by engaging in endless 
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motion and activity" (Graham, 1990, p. 105). Dossey (1982), Newman (1979), and 

Rogers (1970) suggested that as time is perceived, so life and death are perceived. 

Models of psychological time have been delineated and assumed in a number of 

perspectives: biopsychological, behavioral, cognitive, developmental, psychoanalytic, 

and social-psychological (Block, 1990). For the purposes of this study, the cognitive 

model of psychological time will be embraced. Under the rubric of the cognitive model, 

psychological time has been further described. 

Achtner and associates (2002) have constructed a tripolar structure of time at the 

construct level of theoretical development to serve as a heuristic principle in 

understanding relationships of time (FIGURE 1.2). The threefold structures consist of a 

world reference, a self reference, and a religious reference for time. This model 

delineates proposed interrelationships in the human experience of time. 

At the middle-range theory level, these authors have developed a more applicable 

model of time (FIGURE 1.3). Endogenous time is forms of time available to human 

beings through immediate, inner experience (Achtner et al., 2002). The development of 

human consciousness is seen to be developmental in nature from the mythic-cyclic 

experience of time found in early ancient civilizations, to the rational-experience of linear 

time of the twenty-first century, and lastly, to the mystic-holistic experience of time or 

timelessness. Exogenous time is meant to be the form of time by which human beings 

walk within their environment. Exogenous time consists of natural time (tides, rhythms 

of nature) and social time (culturally derived activities and events; Achtner et al., 2002). 
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FIGURE 1.2. Tripolar Structure of Time at the Construct Level 

Religious Reference 

Human Being 

World Reference Self Reference 

FIGURE 1.3. Tripolar Structure of Time from a Clinical Application 
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Transcendent time is all phenomenona interpreted in the broadest sense to be a religious 

experience of time. 

Time Perception: Current Interpretation 

The perception of time from a human experience is the melding of endogenous 

time and exogenous time, or a bipolar model. Interpreted in light of today's perception of 

time, it is an increased pace of life and perceived scarcity of time that predates this 

century (Godbey, Lifset, & Robinson, 1998; Gleick, 1999; Zeldin, 1995; Ritterman, 

1995). Premodem concepts of time, to some degree, envisioned time as cyclic, 

consisting of daily, monthly, and seasonal rhythms of the natural v^orld (Godbey, Lifset, 

& Robinson, 1998; Adam, 1995). The rising and setting of the sun, the fluctuations of 

tides, the moon's orbit, and seasonal changes were the measures of time around which 

tribal life subsisted (Godbey, Lifset, & Robinson). Time cycled endlessly; it could not be 

lost. In the Old Testament the words of Ecclesiastics, (3:1-8) expressed this: "To every 

thing there is a season, and a time to every purpose under heaven." 

Despite the biblical proclamation of Ecclesiastics, in Western society the 

transformation of the conception of time from cyclic (a circle) to linear (a straight line) 

has occurred related to Christianity's linear progression of history—^the fall of Adam and 

Eve, Christ's birth, death, and resurrection, and the last judgment (Godbey et al., 1998). 

Advances in science and technology have continued to propagate this view of time as 

linear. In fact, the relationship between God-the-timer and man-the-timed has changed 

history, becoming the responsibility of the created and not the Creator (Godbey et al.). 
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In light of this change, one compounding variable in the experience of stress is the 

feeling of a "time crunch" (Robinson & Godbey, 1997). There are several explanations 

for the association of time with stress: (1) Americans have adopted the Protestant work 

ethic of "idleness as taboo" (Shelby & McCance, 1998); (2) the technologic age 

espouses a high value for production and the value of efficiency (Kacapyr, 1997); (3) 

because time has become a commodity, people's lives are less tranquil (Robinson & 

Godbey); and (4) the American culture is characterized by a exponential rate of change 

that is unprecedented (Robinson & Godbey; Zeldin, 1995). Speed and brevity are the 

hallmarks of our society, whether found in the way food is served, the length of a 

magazine article, or the conversations we hold (Robinson & Godbey; Adam, 1995). 

Part of our frantic pace of life can be attributed to an American culture that 

judges people by what they do (Robinson & Godbey, 1997). Today, individuals report 

the pressure to do more and more in the same amount of time by doing activities faster, 

and by doing more than one activity at a time (Robinson & Godbey). This creates a 

feeling of time urgency and an acute, \mfavorable awareness of time. More Americans 

than ever before feel harried and rushed (Robinson & Godbey). 

Medical practitioners and other healers know that the time-slowing strategies 

such as meditation, imagery, hypnosis, and autogenic training can be used to intercept the 

experience of time pressure and counteract those contemporary time diseases (Graham, 

1990). Given that time pressure has become a hallmark of the American way of life, this 

research proposes the following relationships with time: (1) mindfiilness meditation and 

an increase spiritual awareness will reduce time pressure; (2) a high degree of perceived 
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stress will increase time pressure; and (3) the higher the reported time pressure, the 

greater headache intensity and duration. These proposed relationships will be tested to 

see if they hold true. 

Summary of Time Perception 

An individual's attitude toward time, when perceived as positive, allows 

individuals to act with total involvement, resulting in a feeling of experienced 

timelessness or an eternal present (Dossey, 1982). When one views time as positive, the 

outcome is an expansive sense of time (Dossey). Alternatively, an individual's attitude 

toward time, when perceived as negative, is constraining, limits creativity, and prolongs 

subjective time sense as well as estimated time duration (Adam, 1995). The outcome of 

this diminishment is a sense of time that either drags or is "not enough." 

Americans perceive that they are running out of time related to the pace of life, 

which is speeding up (Godbey et al., 1998; Robinson & Godbey, 1997). In a national 

survey of 1,300 households (Godbey & Graefe, 1993), 38% of the American public 

reported they "always" felt rushed, compared with 22% who responded this way in 1971 

and 32% in 1985. Also, 38% of respondents reported they had less free time than they 

had 5 years previously (Godbey & Graefe). These same people rated their health and life 

satisfaction lower than those who felt less rushed (Robinson & Godbey). The stress that 

accompanies such speeded-up styles of life is a major contributor of early death 

(Robinson & Godbey; Levine, 1984). 
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Conceptualization of Spiritual Awareness 

Spiritual awareness is a sense of relatedness to all dimensions within the 

individual, in the immediate environment, and in a transcendent realm or to something 

greater than self, as expressed in one's spiritual activities. The outgrowth of spiritual 

awareness is spiritual activities that reflect the inward person. The pattern of spiritual 

awareness is seen as a critical link to a deeper understanding of the integrality of the 

person-environment field. The concept of spiritual awareness is supported by Rogers' 

principle of integrality (Malinski, 1989). 

Spiritual awareness is an initial awareness or mindfulness of something that 

exceeds ordinary physical boundaries and limitations (Elkins, Hedstrom, Hughes, Leaf, & 

Savinders, 1988; Kass, Friedman, Leserman Zuttermeister, & Benson, 1991; Reed, 1986, 

1987; Legere, 1984; Tart & Deikman, 1991; Benor & Benor, 1993; VanKaam & Muto, 

1993; Burkhardt, 1989; Ballucci & Meyer, 2001); a relatedness of dimensions 

intrapersonally, interpersonally, and transpersonally (Reed, 1986); and a sense of an 

integrating wholeness (Palmer, 1990). Only one pattern of spiritual awareness wall be 

measured in this study: the external manifestation of spiritual practices seen as an out 

growth of internal spiritual nurturing (reUgious perspective). To understand better the 

concept of spiritual awareness and its validity for nursing practice, the construct of 

spirituality must be briefly reviewed. 

Spirituality in general is considered a basic characteristic of humanness (Reed, 

1992). As such it has become a concept of interest within nursing. The substantive focus 

of nursing—patterns of health as articulated by human beings in interaction wdth their 
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environment has led nurses to examine a variety of human experiences in a quest to gain 

further knowledge. Spirituality is foimdational to nursing's ontology seen as a 

contributing factor in human health, well-being, and healing (Reed, 1992; Wirth, 1993; 

Mackenzie, Rajagopal, Meibohm, & Lavizzo-Mourey, 2000). A person is not just a body 

and a mind but also a spiritual being, and it is inaccurate to state one knows a person if 

that individual's deepest reality is neglected (Dyson, 1997). Spirituality is therefore an 

intrinsic dimension of human experience that needs to be considered in the provision of 

care. 

Spirituality is a multidimensional phenomenon of interest to a variety of 

disciplines. The interest in spirituality is reflected in a review of the literature across 

nursing, medicine, theology, pastoral/religious studies, sociology, psychology, marriage 

and family counseling, and health education (Rosdahl, 1994). Although these disciplines 

acknowledge the role of spirituality in the care of individuals and families, it is argued 

here that a clear definition of this concept remains to be articulated in a way that would 

make its operationalization in practice more meaningfully integrated into quality care 

(Clark, Cross, Deane, & Lowry, 1991; Henery, 2003). However, Reed (1992) proposed 

that spirituality could be measured empirically in ways that are meaningful to theory 

development and practice. 

Contemporary usage in nursing for the concept of spirituality is diverse, and so 

too is its conceptual interpretation. Spirituality is conceptualized in the literature as both 

metaphysical and humanistic (Goddard, 1995). The religious view of spirituality is 

equated with the metaphysical view, which is theistic, or centered on God or on a deity 
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(Kams, 1991). Substantive definitions of spirituality, founded on the belief that there is 

an ultimate or transcendent being, power, or force in the universe (Farran, Fitchett, 

Quiring-Emblem, & Burck, 1989; Ballucci & Meyer, 2001), typically fall within the 

metaphysical category. The existential view er nontheistic approach focuses on 

humanistic values, beliefs, or principles that guide and direct one's life (Mickley, Soeken, 

& Belcher, 1992; Arnold, 1989). The existential view of spirituality centers on meaning 

and purpose in life (Mickley et al., 1992). This study will focus on the metaphysical 

approach to spirituality or religious spirituality. 

Religious Spirituality 

The concept of spirituality may consist of either a religious (Judeo-Christian or 

non-Christian elements) or secular dimension (atheistic and humanistic views) or a 

combination of the two (agnosticism) (Oldnall, 1996). Spirituality may be monotheistic 

as in Judaism, Christianity, and Islam, nontheistic as in Buddhism, or polytheistic as in 

Hinduism (Miller, 1995). 

Spirituality defined from the religious perspective incorporates the ideology of the 

imago Dei (image of God) existing within every person, making the individual a 

thinking, feeling, moral, and creative being able to relate meaningfully to a God (defined 

by the individual) and/or others (Leggieri, 1986; Labun, 1988; Carson, 1989; Robbins, 

1991; Clark et al., 1991; Morrison, 1992; Bumard, 1993). The concept of relatedness to 

something greater than the self is the area of spirituality most often associated vdth 

religion, which generally describes the nature of the divine and ways of relating to the 

divine (McFadden & Gerl, 1990; Coyle, 2002). 
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Spirituality is frequently cited within the literature as synonymous with religion 

(Goddard, 1995; Miller, 1995). Spirituality has a strong association to religious faith 

systems and church-related activities and practices (Wright, 1998). Religion denotes a 

particular value and belief system and provides an ethical-moral code or framework for 

behavior (Mickley et al., 1992; Carson, 1989). Religion as an organized institution 

provides one of many possible avenues of spiritual expression (Emblen, 1992). Someone 

may be spiritual yet not identify with any one particular religious group or organization 

(Miller, 1995). However, spirituality and religion, whether separately or together, 

provide a structure for individuals to make sense of the world and its ambiguities and 

provide a ready resource for coping with life (Baldacchino & Draper, 2001; Dreyer, 

1996; Chames & Moore, 1992; Fahlberg & Fahlberg, 1991; Koenig, Smiley, & Gonzales, 

1988a; Stoll, 1989). 

Spiritual practices are activities of spiritual expression that hold significance and 

connection to a power beyond the self, that give comfort, reassvirance, and a sense of 

integrated wholeness and meaning. Spiritual practices include prayer, the use of spiritual 

symbols (rosary beads, the cross or crucifix), scripture reading and contemplation, 

meditation, listening to sacred music or singing, a sense of closeness to a higher being, 

interactions with others, attendance at religious ceremonies (baptism, communion), and 

other experiences that reflect spiritual interaction or awareness (teaching Sunday School 

or Vacation Bible School; Reed, 1987; Parks, 1998). 
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The Mediating Effects of Spiritual Practices 

Spiritual practice is hypothesized in this study to be a mediating variable between 

perceived stress and time pressure to the physical health indicators of sIgA and tension 

headache intensity and duration. Literature support for these hypothesized relationships 

will be presented below. The stress of life, whether personal or professional, is real and 

disconcerting. Effective coping with stressors has been shown to be health promoting. 

Employing spiritual practices into one's life brings the ability to make sense of life's 

ambiguities and provide a resource for coping (Koenig, Smiley, & Gonzales, 1998a; 

Koenig & Siegler, 1988b; Koenig, 1993b; Koenig, Ford, George, Blazer, & Meador, 

1993; Koenig, 1997a; Koenig, George, Cohen, Hays, Blazer, & Larson, 1998a; and 

Koenig, Cohen, George, Hays, & Blazer, 1998c; Wilson & Miles, 2001). It is 

hypothesized here that the more one engages in spiritual practices, the greater the 

potential health benefits, including improved sIgA protection and reduced tension 

headache intensity and duration. 

Numerous recent findings suggest that a spiritual program has a positive affect on 

the neurochemistry in humans (Berman, 2001). In a comprehensive review of more than 

1,100 published studies on the interactions of spirituality and health, Koenig (1999) 

observed that in a majority of cases, the practice of spirituality was associated with an 

improved outcome and, equally remarkable, in no case was the practice of spirituality 

associated with a negative health effect. One such study was that of Koenig, Cohen, 

George, Hays, and Blazer (1998c), who found that interleukin-6, a biological marker of 

immune function, in older adults was positively affected by religious attendance. It is 
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hypothesized here that spiritual practices will have a positive effect on the level of sIgA 

related to an altered perspective or mood, which was shown to be immunosupportive in 

one study of cancer patients (Fawzy, Kemeny, & Fawzy, 1990b). 

According to the Headache Classification Committee of the International 

Headache Society (1988), tension headaches result from one's response to life stressors 

(Rasmussen, 1993; Holroyd et al., 2000), namely, from increased sensitivity to pain in 

pericranial muscles (Burstein & Woolf, 2000). Holroyd and associates (2000) found 

chronic tension headache sufferers to report higher levels of daily life stress than controls 

on the Hassles Scale and to rate their daily stressors they encountered as more stressfiil {t 

[327] == 6.03,/? < .001). Tension headache intensity and duration are hypothesized to 

decrease as one's ability to cope with these stressors increases. Enhanced coping with 

stressors are thought to be supported by one's spiritual practices, and therefore, decreased 

headache activity will occur. 

This study hypothesizes that the employment of spiritual practices alters one's 

sense of personal tempo and subsequent experience of time pressure. The focus of 

spiritual practices is on the transcendent or eternal realm, and it therefore has an impact 

on one's current view of time. The change in view on time is a new priority of being and 

not doing. Spiritual practices are thought to have an impact also on one's values of time, 

giving it an eternal perspective and thwarting the popularized secular value to produce 

and be busy. This change in perspective can be liberating and help to dispel the current 

view and experience of time pressure. Individuals who feel time pressure rate their 



64 

health as not as robust as individuals who do not report the experience of time pressure 

(Godbey & Graefe, 1993; Teuchmann, Totterdell, & Parker, 1999). 

This study further hypothesizes a relationship between health status and time 

pressure. It proposes that time-pressured individuals will have a negative or decreased 

sIgA concentration, caused by the stress they experience and leading to elevated tension 

headache intensity and duration. Moreover, it has been shown that lifestyles that are 

rushed, in combination with stress, are a major contributor to early death (Robinson & 

Godbey, 1997; Levine, 1984). 

Physical Health Indicators 

The concepts of immune function and physical symptoms represent the construct 

of health experiences. The conceptualization of these concepts follows. 

Conceptualization of Immune Function 

In this study, the construct of immunity is the built-in protection of an organism or 

system against foreign substances or inherent errors of regulation that can threaten or 

compromise an organism's integrity and function. The immune system is responsible for 

protecting the body against invading organisms. The immune system of the normal adult 

is challenged on an ongoing basis by a wide variety of chemical substances that it 

recognizes as foreign or "nonself," exogenous or external modulators, and endogenous or 

internal factors (Rote, 1998). 

The variable immune function to be measured in this study is regarded as the 

biological determinate of the degree of integration and harmony of the body-mind-spirit. 



The operational definition of immune function is a protective mechanism in the body to 

guard against infection and disease through a variety of specific cells and antibodies. 

Substances foreign to the body are called antigens. Antigens take on a 

multiplicity of forms in two predominant categories: infections and noninfectious 

antigens. Infectious antigens include viruses, bacteria, fungi, or parasites. Noninfectious 

antigens are from the environment, such as pollen, foods, and bee venoms; other 

miscellaneous antigens are present as well with drugs, vaccines, transfusions, and 

transplanted tissues (Rote, 1998). 

Immune function in this study is defined in terms of the degree of mucosal 

immunity present. SaUva is the most commonly used secretion for the measurement of 

secretory antibodies in the assessment of mucosal immune status. Immunoglobulin A, or 

IgA, is a glycoprotein and major immunoglobulin in fluids that bathe the mucosal 

surfaces of the body and any surface that are paths of entry of invading bacteria, viruses, 

fungi, and parasites into the body (e.g., tears, saliva, gastrointestinal, vaginal, nasal, and 

bronchial secretions [Tomasi, 1970, 1976; Goldblum, 1990]). Immune function in this 

study is defined as the current state of mucosal immunity as measured by the 

concentration of secretory IgA in saliva. 

Immune function is regarded here as a manifestation of Rogers' principle of 

helicy, as it directly reflects the ongoing integration of diversity of the person-

envirorunent field patterning. The principle of helicy is seen as continuous by Rogers 

(1992), as is immune function, which continues to work around the clock to protect its 

host. Helicy is described as an ongoing, complex, and irmovative process. The immune 
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system's response to antigenic challenge can also be viewed as ongoing and irmovative. 

Lastly, the principle of helicy also expresses unpredictable nature of human beings. So 

too is immune function in its vast arsenal of immune cells, complementing that work 

sometimes in combination and other times separately, depending on the insulting 

organism. 

The body's reaction to antigenic challenges is called the immune response, in 

which a physiologic and biochemical cascade is initiated to mature and activate two types 

of immunocompetent cells (Rote, 1998). The two cell types are B lymphocytes (B cells) 

and T lymphocytes (T cells), each with a different mechanism of action to recognize and 

destroy specific antigens (Rote). A characteristic of both cell types is their specificity, so 

that each individual B or T cell is able to recognize only one specific antigen. The B 

cells produce antibodies, which render an antigen ineffective, whereas the T cells attack 

the antigen directly. A second unique characteristic of these cells is memory, the ability 

to remember an antigen after the initial contact. Once a B or T cell is exposed to a 

particular antigen, it has the capacity to remember the antigen and act more quickly at the 

next exposure. Our immune system possesses both specificity and memory to provide for 

immediate and long-term protection against potential invading organisms or insults. This 

process is called immunity. 

The specific type of immune response initiated by the B lymphocytes is called 

humoral immunity. The B lymphocyte or B cell has acquired its name from being the cell 

type processed in the bone marrow (Rote, 1998). Antibodies (IgM, IgG, IgA, IgE, and 

IgD) provide both primary and secondary response to immune challenge (Rote). 



67 

Antibodies are present in both blood and external body secretions (breast milk, saliva, 

tears, and mucus of the bronchial, genitourinary, and digestive tracts) to neutralize 

antigens (Houldin, Lev, Prystowshy, Redei, & Lowery, 1991; Kuby, 1994). 

Immunoglobulin is another term for antibodies and, therefore, accounts for the 

prefix Ig (Rote, 1998). Secretory immunoglobulins, that is, antibodies secreted at 

mucosal surfaces, are indicated by the abbreviation of a lower case- "s" before the 

particular antibody. Not all immunoglobulins are restricted to the circulation; some are 

secreted at the surface of the body. These include secretory IgM (sIgM) to a small degree 

and secretory IgA (sIgA) in high concentrations (Kuby, 1994). 

The immune marker to be measured in this study is secretory IgA found in saliva. 

Saliva is an excellent vehicle with which to measure immune function (Farne et al., 

1992). All mucosal surfaces secrete sIgA, and it provides the first line of defense against 

outside pathogens that may enter the body (Tomasi & Cebra, 1971). Salivary secretory A 

immunoglobulin prevents potential pathogens from colonization and replication on 

mucosal surfaces. It is the first response to foreign substances and an index of 

measurement of the mucosal inmiune systems' function, used not only to determine the 

body's immune system response and capacity but to monitor the effectiveness of immvine 

intervention therapies (Lee, 1994). 

Unlike serum IgA with slow-changing levels, sIgA is secreted as it is synthesized. 

Therefore, change is detected rapidly in response to daily stressors (Stone, Neale, Cox, 

Napoli, Valdimarsdottir, & Kennedy-Moore, 1994). Low levels of sIgA indicate 
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deficient immune protein synthesis and susceptibility to infection, whereas levels that are 

too high indicate chronic infections and immune system overload (Lee, 1994). 

The immune response provided by T lymphocytes is called cell-mediated 
\ 

immunity. The name T l3nnphocytes or T cells derives from the place they are 

manufactured: the thymus gland (Rote, 1998). There are five types of mature T cells, 

each with a corresponding different immune fimction: (1) memory cells, which induce a 

secondary immune response; (2) lymphokine-producing cells, which cause delayed 

hypersensitivity (Td) response and secrete proteins (lymphokines), which activate other 

cells such as macrophages; (3) cytotoxic (Tc) cells, which attack antigens directly and 

destroy cells that carry foreign antigens; (4) helper T (Th) cells; and (5) suppressor T (Ts) 

cells, which control both cell-mediated and humoral processes (Rote). 

The immune response can be amplified or suppressed by both external and 

internal modulators (Rote, 1998). Examples of external or exogenous factors are trauma, 

disease, pollutants, radiation, ultraviolet light, and drugs (Rote). These factors can have a 

dramatic effect on the ability of an individual's immune system to respond appropriately 

to an antigenic challenge. Internal or endogenous factors that help to regulate immune 

status are an individual's age, gender, nutritional status, genetic backgroimd, and 

reproductive health. The quality and integrity of the immune response is therefore the 

sum total of the effects of all these factors: antigenic challenge, exogenous, and 

endogenous influences (Rote). 

This research proposes that the positive, exogenous influence of mindfiilness 

meditation will enhance immune status. A person's current stressors are often negative 
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exogenous influences, with internal resources of coping and perceptive skills as 

endogenous influences. An increasing amount of research is available to support the 

connection between positive antigenic response or immune up-regulation with positive 

exogenous influences. Two seminal studies demonstrate the ability of a brief 

psychosocial intervention with patients having malignant melanoma to alter mood 

(Fawzy et al., 1990a) and immunological functioning (Fawzy et al., 1990b). The 

significance of the Fawzy and associates (1990a, 1990b) studies is the indication that 

immime ftinctioning represents a level of physical health that can be affected by 

psychosocial factors. 

Conceptualization of Phvsical Symptoms: Headaches 

The physical symptom being measured in this study is the tension-type headache. 

Symptoms are subjective physical characteristics experienced by affected individuals that 

are validated and confirmed objectively by a clinician, with a resultant diagnosis of a 

physical disorder. A physical disorder is a change in health integrity or a discrepancy in 

functional ability and well-being, carrying a physiological label of impairment by the 

health care community. 

Tension-type headaches are a confirmed physical disorder that is classified as 

stress-related, with symptoms of head pain bilaterally often described as a pressure or 

tightness, of moderate intensity, and frequently originating from the back of the head or 

neck area (Diamond, 1999; Ryan, 1999). This is in contrast to the migraine headache, 

which is unilateral in presentation and worse in pain experience on the headache 

continuum. The terms "muscle contraction headache" and "tension-type headache" have 
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been used interchangeably for many years. However, the correct nomenclature is 

"tension-type headache" as classified by the Committee of the International Headache 

Society (Diamond, 1999). Tension-type headache has not received the amount of study 

as migraine headaches have to date (Gady, Schreber, Farmer, & Sheftell, 2002). 

Pathophysiologv of Headache 

The pathophysiology of headache types is a debated subject (Diamond, 1999). 

Although the mechanisms of headache have not been definitively determined, migraine 

headache is thought to arise fi-om neurogenic inflammation of the cranial blood supply, 

whereas tension-tj^e headache is postulated to arise from the activation and sensitization 

of pain pathways and brain centers responding to strained or tense striated muscles of the 

neck (Sanchez del Rio, Reuter, & Moskowitz, 2000; Kaniecki, 2002). There is evidence 

that central sensitization can be produced in the trigeminal system and is therefore a 

contributor to the pathogenesis of headache (Bumstein & Woolf, 2000). 

There is an abundance of similarities between the epidemiology, clinical features, 

and treatment response patterns of migraine and tension-type headaches; therefore, a 

common pathophysiology is believed shared (Cady et al., 2002; Kaniecki, 2002). It is 

suggested that the successive symptoms experienced clinically by headache sufferers is 

an escalating pathophysiological process, beginning with the pre-headache phase, 

progressing into the tension-type headache and, if uninterrupted, finally into a migraine 

(Cady et al.; Scharff, Turk, & Marcus, 1995). It is postulated that the process of 

headache pain is initiated not solely through peripheral nerves but through the central 

activation of the trigeminal system, when the nervous system encounters an environment 
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that exceeds its adaptive capabihties (Gorman & Park, 2002; Olesen & Schoenen, 2000; 

Bendtsen & Ashina, 2000). All environmental stimuli eventually converge on the 

nucleus caudalis of the trigeminal nerve, and the nucleus then responds in a wide array of 

ways that influence excitatory and inhibitory pathways originating from the cortex, 

thalamus, hypothalamus, and limbic areas. The nucleus caudalis serves as the gatekeeper 

to the common final pathway for cortical awareness and cranial pain (Cady et al.). 

Tension-type headache, unlike migraine, often causes an increased sensitivity to 

pain in other locations besides pericranial locations, such as the Achilles tendon and the 

fingers (Bumstein, & Woolf, 2000). Meningeal-sensory neurons in the nucleus caudalis 

usually do not process sensory information that starts in these remote areas; one 

speculation is that sensitization of neurons in the cervical spinal cord and trigeminal 

nuclei and sensitization of the supraspinal neurons may also occur. Another proposed 

idea is that tension-type headache may be a manifestation of an abnormally low activity 

of pain modulatory or inhibitory systems (Bumstein & WoolQ. In conclusion, in an 

episodic presentation, a peripheral mechanism of tension-type headache is most likely, 

whereas a secondary, segmental central sensitization and/or an impaired supraspinal 

modulation of incoming stimuli seems to be involved in individuals with chronic tension-

type headache (Jensen, 1999). In this view, individuals who are prone to migraine have a 

low threshold for activation of the trigeminal nerve; however, individuals with an 

occasional tension-type headache have a higher threshold (Gorman & Park, 2002). 

Frequent tension-type headaches is believed to be sustained primarily by a central 

nervous system (CNS) dysfunction (Olesen & Schoenen, 2000). This CNS dysfimction 
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could involve the sensitization of pain-transmission circuits in the trigeminal nucleus, 

where throughputs from nerves in the face and head are integrated and relayed to the 

brain (Bendtsen & Ashina, 2000). This sensitization process would lower the threshold 

of these circuits for the transmission of pain signals, rendering little input from the 

peripheral nerves (noiciceptors) for the transmission of pain signals to the brain. Then, a 

dysfunction in the supraspinal (limbic) pain modulation circuits may also sustain pain by 

allowing, or even facilitating, the transmission of pain signals to the brain (Schoenen & 

Wang, 1997). 

A recent finding in the pathophysiology of tension headaches and especially in 

chronic tension-type headaches concerns the role of nitric oxide (NO; Jensen, 1999). 

One study has showed that an NO synthase inhibitor reduces headache and muscle 

tension (Ashina, Bendsten, Jensen, Sakai, & Olesen, 1999a; Ashina, Lassen, Bendtsen, 

Jensen, & Olesen, 1999b), as compared to an NO donor glyceryl trinitrate, which caused 

a delayed headache in patients with chronic tension-type headache in contrast to healthy 

controls (Ashina et al., 1999b). The results of the finding of glyceryl trintrate that causes 

a delayed headache is significant in the management of primary headache; yet the finding 

of NO-related central sensitization is an important factor in the underlying 

pathophysiology of headache. These findings are critical in the search for the primary 

eliciting cause and evolution of pain, however still unknown (Jensen & Olesen, 2000). 

Stress as a Precipitant of Headache 

Tension headache typically presents in conjunction with life stress (Scharff, 

Dennis, Turk, & Marcus, 1995; Holroyd et al., 2000; Puca et al., 1999; Davis et al., 1998; 
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Jensen & Olesen, 2000; Rasmussen, 1993; Ulrich et al., 1996; Ryan, 1999). Tension-

type headache sufferers have been found to have more difficulty accurately assessing 

their degree of experienced stress as compared to control subjects (Davis et al.). Tension 

headaches may also be associated with learned behavior as a result of maladaptive coping 

mechanisms in managing stress (Stevens, 1993). However, there is no evidence that 

tension headache sufferers are exposed to more severe stress than are headache-free 

individuals (Holm, 1997). 

Vulnerability Factors of Headache 

A key vulnerability factor in tension-type headaches is personality characteristics 

(Rasmussen, 1992; Solmon, Skobierand, & Gragg, 1994; Mitsikostas, & Thomas, 1999; 

Pucca et al., 1999; Holroyd et al., 2000; Holroyd, 2000b; Cao, Zhang, Wang, Wang, & 

Wang, 2002). Efforts to identify psychological characteristics that make individuals 

susceptible to recurrent headache have been a focus in some studies. However, because 

psychological factors typically have not been assessed prior to the onset of headache 

symptoms, personality descriptors of headache sufferers may be consequences of living 

with recurrent pain, rather than descriptors that predispose one to headache (Scharff et al., 

1995). In an effort to better understand the relationship of psychological factors and 

onset of headache pain, the following studies have been done. 

Cao and associates (2002) recruited 255 subjects; 58 were healthy controls and 

177 were diagnosed with migraine with aura (MA; 15), migraine without aura (MO; 57), 

episodic tension-type headache (ETTH) (//=33), or chronic tension-type headache 

(CTTH) {N=72). The Zuckerman-Kuhlman's Personality Questionnaire (ZKPQ) and 
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Plutchik-van Praag's Depression Inventory (PVP) were the psychological tools used to 

measure for psychiatric disorders. The ZKPQ has five subscales: (1) impulsive sensation 

seeking, (2) neuroticism-anxiety, (3) aggression-hostility, (4) activity, and (5) sociability. 

When compared to healthy controls, the ETTH ip < 0.01) and CTTH {p < 01.01) scored 

significantly higher on neuroticism-anxiety (Gao et al., 2002). In addition, both groups 

(ETTH and CTTH) scored higher on depression scores than healthy controls. This study 

validated an earlier study (Rasmussen, 1992) that found tension-type headache sufferers 

to have elevated neuroticism scores using Eysenck Personality Inventory. Also among 

sufferers of the tension-type headache frequent reports of fatigue and sleep problems 

were found, compared to healthy control subjects. 

In clinical samples, the prevalence of both anxiety and mood disorders is elevated 

in chronic tension-type headache sufferers (Holroyd, 2002; Holroyd et al., 2000). A 

study of individuals with tension-type headache in Italy (A^=217) revealed that 85% or 

184 patients had at least one psychiatric disorder or psychosocial stress. Anxiety was the 

most common psychological diagnosis at 46% alone, or in combination with depression 

at 36%. Mitsikostas and Thomas (1999) found higher average rating scores for anxiety 

and depression in headache sufferers than in matched controls. Diamond (2002) confirms 

this finding, that the presence of depression and anxiety are especially prevalent in 

individuals with tension-type headaches. 

Holroyd and associates (2000) found that individuals with chronic tension-type 

headaches had a wide array of negative discriminators of quality of life: impairment in 

social functioning, mental health, and bodily pain. The greatest impact of chronic 
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tension-type headache resulted in a decrease in sleep, energy level, and emotional well-

being (Holroyd et al., 2000). In an earlier study, Solomon and associates (1994) found 

that tension-type headache sufferers (A^=41) had the equivalent or higher levels of 

impairment in social and role functioning, as assessed by the Medical Outcomes Study 

General Health Survey Short Form 20. Poor mental health was found to be statistically 

significant in the tension-type headache sufferers (p < .002) compared to migraine 

headache patients. Chronic tension-type headache sufferers had marked lower mental 

health as compared to migraine patients, which possibly reflected the chronicity of their 

headache (Solomon et al., 1994). 

Tvpes of Tension Headaches 

The International Headache Society (IHS) defines tension-type headaches as 

episodic tension-type headache (ETTH) or chronic tension-type headache (CTTH) 

(1988). Tension-type headache (TTH) is no longer assumed to be caused by chronic 

muscle contraction but is thought to be associated with muscle tenderness and increased 

electromyogram (EMG) activity (Silberstein & Lipton, 2000). 

For the purposes of this study, a physical symptom is measured through the 

manifestation of tension-type headache (TTH) symptoms, whether these are chronic or 

episodic (Headache Classification Committee of the International Headache Society, 

1988). Tension headaches are bilateral in presentation, often described as bandlike 

pressure, not uncommonly arising from the muscles of the neck, with associated light 

sensitivity of eyes and on occasion nausea. In 1962 a panel of distinguished medical 

experts on the Ad Hoc Committee on the Classification of Headache identified fifteen 
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separate types of headache. TTH was one of the 15 headache classifications, with tension 

and migraine headaches the two most frequent types. 

Episodic tension-type headache is defined as recurrent episodes of headache with 

the following criteria, as identified by the Headache Classification Committee of the 

International Headache Society (1988) in TABLE 1.1. 

TABLE 1.1. Episodic Tension-Type Headache Diagnostic Criteria; 

A. At least 10 previous headache episodes fulfilling criteria B to D listed below. 
Number of days with such headache <180/year (<15/month) 

B. Headache lasting from 30 minutes to 7 days 

C. At least two of the following pain characteristics 
1. Pressing/tightening (nonpulsating) quality 

2. Mild or moderate intensity (may inhibit but does not prohibit activities) 

3. Bilateral location 

4. No aggravation by walking stairs or similar routine physical activity 

D. Both of the following: 
1. No nausea or vomiting (anorexia may occur) 
2. Photophobia and phonophobia are absent, or one but not the other is 

present 

Tension-type headaches have no prodrome or aura alerting one to the onset of a 

headache such as would occur with a migraine headache. The pain with a TTH is dull, 

usually achy, not pulsatile, yet a feeling of tightness is often described, as well as 

pressure or constriction. The constriction is sometimes further defined as a vise grip or 

bandlike. The pain is rated mild to moderate in severity, in comparison to the moderate 

to severe pain of migraine headaches. TTH are often bilateral in presentation, and 
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individuals can experience neck or jaw discomfort. It is not uncommon for patients to 

have tender spots and sharply localized nodules upon palpation of the pericranial or 

cervical muscles (Silberstein & Lipton, 2000; Sakai, Ebihara, Akiyama, & Horikawa, 

1995). 

The chronic tension-type headache (CTTH) criteria, as delineated by IHS (1988), 

are Usted below (TABLE 1.2). Prevalence of CTTH is estimated at 4% of the population 

TABLE 1.2. Chronic Tension-Type Headache Diagnostic Criteria 

A. Average headache frequency >15 days/month (180 days/year) for >6 months 
fulfilling criteria B to C 

B. At least two of the following pain characteristics: 
1. Pressing/tightening quality 

2. Mild or moderate severity (may inhibit but does not prohibit activities) 

3. Bilateral location 

4. No aggravation by walking stairs or similar routine physical activity 

C. Both of the following: 
1. No vomiting 

2. No more than one of the following: nausea, photophobia, or phonophobia 

(Rasmussen et al., 1991, 1992). CTTH pain is required to be present more than 15 days a 

month, for more than 6 months; some individuals may have a daily headache lasting 4 

hours (Bigel, Sheftell, Rapoport, Lipton, & Tepper, 2002). The difference between 

CTTH and TTH is that with CTTH, nausea occurs but not vomiting (IHS, 1988). Some 

authorities believe that CTTH can mask depression or other serious emotional disorders 

(Mitsikostos & Thomas, 1999; Verri et al., 1998). A persistent, vague headache is 
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frequently attributed to underlying psychic distress. Additionally, depression, anxiety, 

and chronic headache may be comorbid aliments with a common biologic basis 

(Diamond, 2002; Puca et al., 1999; Holroyd et al., 2000; Holroyd, 2000b; Cao et al., 

2002; Silberstein, 1993). 

Prior to the onset of either a migraine or CTTH, individuals show an increase in 

perceived stress in their current life events (Rasmussen et al., 1993; Scharff et al., 1995). 

The Cognitive-Behavioral Model of Headache 

The delicate interplay of somatic and psychological factors becomes evident early 

on as the practitioner interviews the typical headache patient, for the most commonly 

reported antecedent of headache is stress (Jensen, 2001; Jensen & Olesen, 2000). The 

psychological makeup of the individual clearly plays a role in the precipitation of 

headache (Holroyd et al., 2000; Holroyd, 2000b). 

Cognitive approaches to headache pain acknowledge the role of psychological 

factors as integral, not peripheral, to reports of headache pain (Holroyd, 2002b; Holroyd 

et al, 2001; McCrory, Penzien, Hasselbald, & Gray, 2001). In a cognitive-behavioral 

model of headache, the headache-prone person responds to enviroimiental stressors with 

negative cognitions, which in turn maximize perceived threat (Holm, 1997; Hovanitz & 

Wander, 1990). In the body's response to perceived threat, physiologic changes are 

initiated in the muscular, vascular, and neurochemical systems. In the cognitive-

behavioral conceptualization of headache, therapeutic interventions that address the 

psychological contributors and antecedents of headache provide the most effective 

prevention of and amelioration of headache (Davis et al., 1998). 
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Cognitive approaches to headache pain have emphasized preventive measures 

instead of paUiative functions (Holroyd, 2002b). It is expected that overall, 50% to 75% 

of headache sufferers can expect to have significant clinical benefits from mind-body 

interventions such as the relaxation response, and these treatment effects are seen as more 

enduring for long-term improvement than pharmocotherapy (Hermarm et al., 1995). 

These preventive measures have tried to tackle both the psychological and the 

physiological components of tension headaches. Therapeutic interventions have run the 

gamut from biofeedback to progressive muscle relaxation, to autogenic training, stress-

reduction therapy, and cognitive restructuring (Scharff et al., 1995; Jacobs, 2001). 

The cognitive-behavioral approach is threefold. Factors in common to all 

cognitive-behavioral therapies for tension headaches are (1) the subjects learn to identify 

and monitor sources of stress and anxiety, (2) the subjects learn to identify the role their 

thoughts play in their reactions to stressors, and (3) the subjects leam specific coping 

strategies (Steele-McCarren, & Andrasik, 1987). On the other hand, the role of learning 

different stress-coping strategies was central to success in several studies on headaches 

(McCrory et al., 2001; Bogaards & ter Kuile, 1994). In summary, cognitive restructuring 

is a technique that specifically focuses on cognition by teaching individuals how to 

recognize, challenge, and change stress-inducing thoughts, attitudes, and beliefs in an 

effort to minimize unhealthy negative emotions, such as anxiety, anger, and depression, 

and to minimize vmhealthy thinking patterns, such as pessimism, while promoting health-

enhancing mental states (Jacobs, 2001). 
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Tension iieadaches are considered a psychophysiological disorder. The current 

diagnostic and statistical manual (American Psychiatric Association, 1994) notes that 

stress can be a contributing factor in a wide range of physical disorders. Cognitive-

behavioral interventions, such as mindfulness meditation, seek to modify physiological 

symptoms indirectly by changing the v^ay an individual responds cognitively and 

behaviorally to symptom-related stresses. 

Operational Definitions of Study Variables 

In this study, the following operational definitions of the study variables were 

used: 

Mindfulness meditation. The cultivation of moment-to-moment awareness by 

purposeful attention given to one's envirormient and personal life, ordinarily disregarded 

(Kabat-Zinn, 1990). 

Perceived stress. Self-appraisal of personal resources to meet extant demands and 

pressures within the environment or context in which one lives. 

Time perception. The human experience of time consisting of endogenous 

(biological rhythms), exogenous (environmental rhythms ^d social time), and 

transcendent time (timelessness). 

Time pressure. A sense of experienced "hurriedness" in relation to the amount of 

life responsibilities or tasks to be accomplished in a given amount of time. 

Spiritual awareness. A sense of relatedness to dimensions within the individual, 

in the immediate environment, and in a transcendent realm, or to something greater than 

self, as expressed in one's spiritual activities. 
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Spiritual practices. Activities of spiritual expression that hold significance and 

connection to a power beyond the self, that give comfort, reassurance, and a sense of 

integrated wholeness and meaning. 

Immune function. The current state of mucosal immunity as measured by the 

concentration of secretory IgA in saliva. 

Secretory immunoglobulin A. An antibody, from the humoral immune response, 

that exerts a first line of defense against offending organisms' colonization and 

replication on mucosal surfaces. 

Physical symptoms. Bodily manifestations of an adverse physical, emotional, or 

biochemical/neurohormonal influence. 

Tension headaches. The physical experience of having a tension headache or 

muscle tension pain in the neck and/or head with its associated pain and accompanying 

physical disturbances. 

Relationships Among the Variables 

Perceived stress, time pressure, spiritual awareness, sIgA in saliya, and tension headache 

intensity and duration are viewed here as unitary, developmental phenomenon in the 

living process. Multiple relationships exist among the concepts proposed in this 

theoretical framework (FIGURE 1.4). The specific relationships among the empirical 

indicators are addressed later. The relationships are (1) mindfulness meditation is 

negatively related to time pressure, perceived stress, and tension headache intensity and 

duration; (2) mindfulness meditation is positively related to spiritual awareness and 

immune fimction; (3) perceived stress is positively correlated to time pressure; (4) time 
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pressure is negatively correlated Mth spiritual awareness; (5) perceived stress is 

negatively related to spiritual awareness and immune function, and positively related to 

tension headache intensity and duration; (6) time pressure is negatively related to immune 

function and tension headache intensity and duration; and (7) spiritual awareness is 

positively related to immune function and tension headache intensity and duration. 

Some research as been compiled to substantiate some of the proposed 

relationships. A few of the relationships among the concepts under investigation are 

unknown, as they have not been empirically investigated. It is theorized that each of the 

variables is related to the others. The intervention of meditation is seen as the catalyst for 

change of unhealthy patterning within the model and theorized to be related to perceived 

stress, time perception, spiritual awareness, immune fimction, and physical symptoms. 

Spiritual awareness is labeled as a mediating variable to account for the relationship 

between the predictor and criterion variables (Baron & Kenny, 1986). The mediating 

variable represents a process or mechanism, often intrinsic to an individual that accounts 

for some relationship (Lindley & Walker, 1993). Spiritual awareness as a pattern of 

spirituality serves as a mediator to specify how or why the proposed relationships occur 

(Baron & Kermy, 1986). Only empirically supported relationships among variables will 

be described in the following section. 

Meditation and Perceived Stress. Fifty-nine breast and prostate cancer survivors 

were enrolled in mindfulness meditation based stress reduction program to test the 

effectiveness of this intervention on many variables, with symptoms of stress one of 
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them. The Symptoms of Stress Inventory (SOSI) was used to measure physical, 

psychological, and behavioral responses to stressful situations. 

Forty-two patients completed the 8-week intervention. Paired samples t-tests 

showed a significant reduction in the total SOSI scores = 3.23, p < .01; Carlson, Speca, 

Patel, & Goodey, 2003). This result represents a decrease in stress symptoms over the 

course of the intervention. Significant reductions in pre- to post-intervention scores were 

found in the following SOSI subscales: Peripheral Manifestations (t = 2.29, p < .05); 

Cardiopulmonary (t = 2.08, p < .05); Muscle Tension (? = 2.71, p < .01); Habitual 

Patterns (t — 2.79, p < .01); Depression {t = 2.32, p < .05); Anxiety (t = 2.70, p < .01); 

Emotional Irritability (t = 1.86; p < .05); and Cognitive Disorganization {t = 3.26, p < 

.005; Carlson et al., 2003). The participants experienced a 19.3% mean reduction in total 

symptoms of stress, as measured by the SOSI on completion of the intervention. 

The results of this pre-/post-intervention study showed the 8-week mindfulness 

meditation based stress reduction program was effective in decreasing symptoms of stress 

in a group of breast and prostate cancer patients (Carlson et al., 2003). A major 

limitation of this study was the lack of a control or comparison group. 

Meditation and Time Pressure. One effective stress-reduction intervention to 

reduce time pressure is meditation (Himiphrey, 1993; Janowiak, 1993; Sethi, 1990-1991; 

Beauchamp-Tumer & Levinson, 1992). To test this hypnosis, Macrae (1982) conducted 

a study on meditation and time perception. She reported that after meditating, 

experienced meditators (A^=45) reported time flowing significantly more slowly than 

nonmeditators (A^=45). Muskatel and associates (1984) reported that after practicing a 
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Clinically Standardized Meditation (CSM), a group of undergraduates classified as high 

or low in time pressure reported a 60 second interval to feel much longer in duration than 

60 seconds. Both studies validate a change in time perception as a result of meditation. 

Each study validated the role of meditation to slow one's perception of time. 

Meditation and Spiritual Awareness. Osis, Bokert, and Carlson (1973), in a 

series of a pilot study and four experiments on meditative experience, found six 

replicated factors to be a core experience of participants: self-transcendence and 

openness; mood; intensification and change of consciousness; meaning dimension; 

forceful exclusion of images; and general success of meditation, all of which were 

present in at least three experiments. Core items for the meaning dimension were "deep 

insights" and a "sense of presence." The outcome of these experiments was that the main 

dimensions identified in the meditative experience closely correlated with spiritual 

experiences spoken of in both Eastern and Western literature (Osis, Bokert, & Carlson). 

Meditation has been shown to produce spiritual experiences and heightened 

spiritual awareness (Kass, Friedman, Leserman, Zuttermeister, & Benson, 1991; Benor, 

& Benor, 1993). Meditation instruction and practice is a current technique used to foster 

spiritual development (Olson, 2003; Gawain, 1986; Hendricks & Weinhold, 1982; 

LeShan, 1974; Novak, 1989; Tart, 1990). Meditation experiences assist in quieting the 

mind's focus on one-dimensional thinking and opening doors to spiritual awareness 

(Epstein, 1995; Benor, & Benor, 1993). Hawks, Hull, Thalman, and Richins (1995) 

reviewed the literature and found that meditative techniques originally were concerned 

\Vith contemplative practices designed to foster spiritual growth and imderstanding and 
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not with stress reduction. Chandler, Holden, and Kolander (1992) saw that meditation 

could facilitate cormectedness, with feelings of personal balance, harmony, relaxation, 

and increased awareness of oneself and one's environment; it could lead to an expansion 

of consciousness that could happen when meditation replaced feelings of isolation, 

provided greater personal security, and created a sensation of being in communion with 

the viniverse. This self-transcendence allowed the expansion of the sense of time. 

Meditation and Immune Function. Schneider and associates (1998) recruited 41 

elderly subjects from a single community: 18 long-term practitioners of transcendental 

meditation (TM) and 23 controls with no experience in meditation. Serum lipid peroxide 

levels were measvired as an indicator of psychosocial stress. Significantly, lower serum 

levels of lipid peroxides were found in the TM practitioners compared to the controls 

(Schneider et al.). An explanation for this finding was lower sympathetic nervous system 

activity in the TM practitioners. Increased catecholamines as a result of psychosocial 

stress were shown to increase stimulation of prostaglandins which has been correlated to 

lipid peroxides (Schneider et al.). When this data is confirmed by a replication study, TM 

may provide a mechanism for a reduced incidence of coronary artery disease. 

In a second study (Sudsuang, Chentanez, & Veluvan, 1991), 52 Thai male college 

students who never meditated were brought to a Buddliist monastery for 2 months during 

summer vacation. The control group consisted of 30 individuals who stayed at home for 

svimmer vacation and performed no special religious activities. Measurements were 

gathered before the experiment began, at 3 weeks into the program, and at 6 weeks into 
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the program, after meditation was taught and practiced by the experimental group 

(mediators) and data collected on the control subjects (nonmediators). 

Serum Cortisol, serum total protein level, blood pressure, and pulse rate were 

measured because levels within acceptable ranges indicate that the immune system is 

functioning properly. The experimental group was divided further into two groups: 

group A, which consisted of individuals who were able to reach a tranquil state at each 

meditation session, and group B, which consisted of individuals who were not able to 

achieve this consistently. 

In the experimental groups A and B, serum Cortisol showed a significant decrease 

(p < .001) after the first 3 weeks of meditation. After 6 weeks, the serum Cortisol 

increased slightly from the first 3 weeks, but group A was still significantly lower than 

before meditation (p < 0.01). In group B, serum Cortisol after 6 weeks was not 

significantly different from before meditation. The experimental group as a whole 

showed a significant decrease in serum Cortisol after meditation at both 3 and 6 weeks 

(Sudsuang et al., 1991). After 3 weeks in the meditator group, no change in serum 

protein was noted, yet at 6 weeks, group A exhibited a significant increase from before 

meditation (p < 0.05). In groups A and B, systolic and diastolic blood pressure declined 

significantly after 3 weeks (p < 0.01). 

In nonmeditators (control group), the serum Cortisol did not differ significantly 

between the three times of measurement 3 weeks apart. The control subjects did not 

show a decrease in systolic and diastolic blood pressure. 
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Both experimental groups showed a significant decrease in pulse rate after 

meditation {p < 0.01), in group A(p< 0.05), and in group B, compared to pulse rates 

before practice and with the control-group subjects. In nonmeditators, there was no 

change in pulse rate in three measurements. 

In summary, the intervention of Buddhist meditation was seen to result in 

immune-enhancing properties and positive physiologic influence that were sustained. In 

contrast, the control group, whose members did not leam or practice meditation, saw no 

similar benefits. 

In a third study (discussed above), Carlson and associates (2003) investigated the 

effectiveness of MMBSR program with patients who had breast and prostate cancer. 

Multiple study variables were examined. The immune markers examined pre- and post-

intervention were counts of Natural Killer cells (NK), B lymphocytes, T lymphoc)1;es, T 

helper cells, T cytotoxic cells, as well as NK production of Tumor Necrosis Factor, 

Interferon-y and Interleukin-4 and 10 (IL-4, IL-10). 

This is the first study to examine the effect of MMBSR program in cancer 

patients. No changes in numbers of NK, B, or T lymphocytes subtypes occurred pre- or 

post-intervention (Carlson et al., 2003). T-cell production of IL-4 increased threefold. 

IL-4 and 11-10 are produced from T cells known as Th2 cytokines and are known to have 

antiinflammatory effects. If a MMBSR program is a method to increase IL-4 levels, this 

intervention may prove beneficial for fighting cancer, particularly for women with breast 

cancer. 
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A fourth and final study by Davidson and associates (2003) examined the effects 

of mindfulness meditation on electrical activity in the brain before and after 4 months of 

an 8-week intervention and antibody titer response to influenza vaccine. Left-sided 

anterior activation of the brain, a pattern showed to be associated with positive affect, 

was found in the mediators (N=25) versus the waiting list control group (N-16). Also 

found was a significant antibody titer to influenza vaccine among participants in the 

meditation group as compared to the comparison group. 

Meditation and Tension Headache Duration and Intensity. Tension headache 

research has investigated the use of modalities for pain relief with autogenic training, 

biofeedback, guided imagery, and progressive relaxation. Kabat-Zirm, Lipworth, and 

Blimey (1985) found mindfulness meditation to decrease the experience of pain in 51 

individuals with chronic pain; some headache sufferers were in the study population. 

Nevertheless, no research to date supports the role of meditation in headache pain relief, 

and none with mindfulness meditation as a foundation for tension headache relief. 

Spiritual Awareness and Time Pressure. Hvingelmann and associates (1985), in a 

grounded theory study of spiritual well-being in older adults, foimd that in both 

Christians and non-Christian subjects (A^=31), the activities and qualities that subjects 

used to describe spiritual well-being were related either to time or to a person. The 

atheists in the study denied that human beings' experience of well-being was a spiritual 

dimension, and they defined well-being on a natural level (Hungelmann et al.). Under 

the two headings of relationship and time, Hungelmann and associates identified six 
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categories: under "relationship" were ultimate other, other/nature, and self; under "time" 

were past, present, and future. 

Spiritual well-being was expressed as a present state of peace and harmony being 

linked to past experiences and future hopes and goals (Hungelmann et al., 1985). These 

subjects described a possessing of life experiences that had bearing on their present 

reality. An experience of a growth process was alluded to in the future, with emerging 

patterns of greater individual potential brought to bear on the present (Himgelmann et 

al.). Together, subjects spoke of a harmonious integration of time into the present 

moment (Hungelmann et al.). 

From this study, the major themes of harmonious interconnection of both time 

and relationship were described. Spiritual well-being was the interconnection of all six 

categories into a dynamic and integrative growth process that led to a realization of the 

ultimate purpose and meaning of life (Hungelmann et al., 1985). This study supported 

the relationship of spiritual well-being to be a part of the normal life span encompassing 

past, present, and future time experience. 

Spiritual Awareness and Immune Function/Health. Few studies have connected 

spirituality or religious involvement and immune-system function. In a sample of 1,700 

subjects at Duke University Medical Center, low church attendance was associated with 

higher levels of interleukin-6, an inflanmiatory cytokine indicative of immune system 

disregulation (Koenig, Cohen, et al., 1998). 

A second study explored the role of spiritual awareness and health. In a family 

practice residency clinic, researchers asked every third patient to participate in a wellness 
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survey. A stratified random sample of 462 subjects was given the survey. Two tools 

were administered: the Dartmouth Primary Care Cooperative Information Project to 

measure the health of subjects, and the Index of Core Spiritual Experiences (INSPIRIT) 

tool to assess cognitive beliefs or conscious values. Scores on the INSPIRIT tool have 

been found to reflect a measurement of intrinsic spirituality. Quartile distributions of 

scores on the INSPIRIT were categorized as low, medium, or high for intrinsic 

spirituality. 

Analysis revealed patients who reported moderate to high levels of spirituality by 

the INSPIRIT tool identified themselves to having a higher level of health than those who 

scored low in spirituality (McBride, Arthur, Brooks, & Pilkington, 1998). This study 

revealed spirituality to exert some influence over health, and it also found that health was 

also likely to influence a patient's spiritual experiences. In summary, there existed a 

reciprocal relationship between health and one's spirituality (McBride et al., 1998). 

Sephton, Koopman, Schaal, Thoresen, and Spiegel (2001) investigated the 

relationship between spirituality and immunity in 112 women with metatstatic breast 

cancer. Spirituality was assessed by patient reports of frequency of attendance at 

religious services and the priority of religious or spiritual expression. White blood cell 

counts, absolute numbers of lymphocytes, T-lymphocyte subsets, and natural killer cells 

were assessed. Controlling for demographics, disease status, and treatment variables, the 

analysis showed women who described spiritual expression as more important had 

greater numbers of circulating white blood cells and total lymphocyte counts. Also found 



92 

was with the lymphocyte subsets, both help and cytotoxic T-cell counts were higher in 

women who reported greater spirituality. 

Tension Headache and Immune Function. Thirty-two males and 41 females with 

headache provided serum and cerebrospinal fluid (CSF) samples for the measurement of 

follicle-stimulating hormone (FSH), luteinizing hormone (LH), Cortisol, and prolactin. 

These 73 individuals were classified into headache types: group A, migraine headache; 

group B, chronic tension-type headache; and group C, tension-type headache. All 

patients imderwent neurological and psychiatric evaluation. The serum and CSF samples 

were obtained from all subjects between 9:00 and 10:00 a.m. in males and at the mid-

luteal phase of the menstrual cycle in females (days 22-24). The results were compared 

to 23 male and 12 female control subjects without headache, matched with regard to age, 

sex, and socioeconomic level. 

All headache subjects of both sexes, regardless of group, showed significantly 

lower values of Cortisol CSF levels compared to normal control subjects (p < 0.01; 

Elwan, Abdella, El Bayd, & Hamdy, 1991). In the males for all groups, serum Cortisol 

showed significantly low levels compared to normal controls. A significantly higher 

mean serum FSH level was found in the female migraine group compared to controls 

(/?=<0.01), and males had a significantly higher mean serum FSH level in the migraine 

group (p=0.05) and in the chronic tension-type headache group {p < 0.05; Elwan et al.). 

In the female headache sufferers for all groups compared to the normal controls, LH was 

elevated (p < 0.01). No statistically significant results were detected with both sexes for 

serum prolactin, serum LH in males, and serum Cortisol in females. 
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In conclusion, individuals who experience headaches had statistically significant 

changes in hormone levels than healthy controls. It is believed that the discrepancy of 

hormone levels (out of the acceptable normal range) for headache sufferers was related to 

abnormal circadian rhythms that could be attributed to psychological pain, emotional 

state, or associated depression (Elwan et al., 1991), although lower serum Cortisol levels 

have been found in individuals with chronic pain (Ulrike, Gaab, & Heinrichs, 2001). 

Research has been shown to validate some of the proposed relationships amongst 

study variables. The role of meditation is seen to positively impact the person-

environment process variables of perceived stress, time perception, and spiritual 

awareness and one physical health outcome variable: immune function. Spiritual 

awareness has been shown to have an adjunctive influence on both time perception and 

immune function. No study as yet has examined the influence of spiritual awareness on 

tension headache frequency, intensity, or duration. By contrast, a wide assortment of 

research has attested the positive eflFects of relaxation measures to reduce tension 

headache intensity, and duration, yet none have explored the effect of mindfiilness 

meditation. 

Research Questions 

The first three research questions were derived from the proposed theoretical 

framework. The fourth research question was designed to examine the roles of selected 

demographic and experiment-related variables as well as the group factor in changes over 

time in the headache variables. TABLE 1.3 gives a glossary for the variables discussed 

below. 
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1. Are there differences in the six study variables (perceived stress, time pressure, 

spiritual practices, sIgA, and tension headache intensity, and tension headache duration) 

over time (pre/post) between the intervention and comparison group? 

2a. What combiaation of variables, including the three predictor variables (perceived 

stress, time pressure, and spiritual practices) and group membership, together best explain 

the variance in the post-test score of sIgA? 

2b. What combination of variables, including the three predictor variables (perceived 

stress, time pressure and spiritual practices) and group membership, together best explain 

the variance in the post-test score of tension headache intensity? 

2c. What combination of variables, including the three predictor variables (perceived 

stress, time pressure and spiritual practices) and group membership, together best explain 

the variance in the post-test score of tension headache dviration? 

3 a. Do spiritual practices function as a mediator of the relationships between 

psychological factors (perceived stress and time pressure) and sIgA? 

3b. Do spiritual practices function as a mediator of the relationships between 

psychological factors (perceived stress and time pressure) and tension headache 

intensity? 

3c. Do spiritual practices fimction as a mediator of the relationships between 

psychological factors (perceived stress and time pressure) and tension headache dviration? 

4. How do group, gender, payment for participation, and religious background affect 

changes in headache intensity and duration change over time? 
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TABLE 1.3. Glossary of Terms 

Level of Abstraction Term Definition 

Construct Holistic Intervention A therapy or treatment 
designed to influence the 
whole of a person: his or 
her mind (emotions and 
cognitions), body (chemical 
messaging and biological 
response), and spirit 
(fostering the transcendent 
realm). 

Construct Person-Environment 
Process 

The person and 
environment develop 
mutually and exemplify a 
process in which conflicts 
and challenges inherent to 
life are transformed into 
energy for innovation 
change (Lemer, 2002). 

Construct Physical Health Indicators The broad range of physical 
health symptoms 
experienced throughout 
one's lifetime and their 
resultant effect on the 
physical body. 

Middle-Range Concept Mindfulness Meditation The cultivation of moment-
to-moment awareness by 
purposeful attention given 
to one's environment and 
personal life, ordinarily 
disregarded (Kabat-Zinn, 
1990). 

Middle-Range Concept Perceived Stress Self-appraisal of personal 
resources to meet extant 
demands and pressures 
within the environment or 
context in which one lives. 
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Level of Abstraction Term Definition 

Middle-Range Concept Time Perception The human experience of 
time consisting of 
endogenous (biological 
rhjiihms), exogenous 
(environmental rhythms and 
social time), and 
transcendent time 
(timelessness). 

Middle-Range Concept Spiritual Awareness A sense of relatedness to 
dimensions within the 
individual, in the immediate 
enviroimient, and in the 
transcendent realm or to 
something greater than self, 
as expressed in one's 
spiritual activities. 

Middle-Range Concept Immune Function A protective mechanism in 
the body to guard against 
infection and disease 
through a variety of specific 
cells and antibodies. 

Middle-Range Concept Physical Symptoms Bodily manifestations of an 
adverse physical, emotional, 
or biochemical/ 
neurohonnonal influence. 

Empirical Indicator Buddhist Mindfulness 
Meditation 

Presents the philosophical 
foundation of the Four 
Noble Truths and Five 
Aggregates which are key 
tenets of Buddhism, 

Empirical Indicator Time Pressure A sense of experienced 
"hurriedness" in relation to 
the amount of life 
responsibilities or tasks to 
be accomplished in a given 
amount of time. 
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Level of Abstraction Term Definition 

Empirical Indicator Spiritual Practices Activities of spiritual 
expression that hold 
significance and connection 
to a power beyond the self 
and that give comfort, 
reassurance, and a sense of 
integrated wholeness and 
meaning. 

Empirical Indicator Secretory Immunoglobulin 
A (sIgA) 

An antibody, from the 
humoral immune response, 
that exerts a first line of 
defense against offending 
organisms' colonization and 
replication on mucosal 
surfaces. 

Empirical Indicator Tension Headaches The physical experience of 
having a tension headache 
or muscle tension pain in 
the neck and/or head, with 
its associated pain and 
accompanying physical 
disturbances. 
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Summary 

This chapter presented the research problem, gave an overview of the dilemma 

and process in a twenty-first-century lifestyle, identified the significance and purpose of 

the proposed research, gave a description of the philosophical stance and theoretical 

fi-amework, and identified research questions for investigation. Chapter 2 will include a 

review of the literature pertinent to the concepts under investigation. 
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CHAPTER 2 

Review of Literature 

The purpose of this chapter is to provide an overview of the Hterature relevant to 

the specific patterns of perceived stress, time perception, spiritual awareness, immune 

function, and physical symptoms presented in the theoretical framework in Chapter 1. 

The focus of the literature review is the empirical support for these patterns as they are 

experienced in the life process of adults. Literature will also be reviewed to support the 

role of the proposed intervention, mindfulness meditation, in clinical populations. 

Seminal and current articles of the concepts will be reviewed. 

Mindfulness Meditation 

Mindfulness meditation as a method of relaxation, reduction of psychological 

stress, and symptom management has demonstrated usefulness across a growing 

spectrum of health care conditions (Carlson, Ursuliak, Goodey, Angen, & Speca, 2001). 

Quasi-experimental studies suggest that mindfulness meditation may be helpful in the 

treatment of anxiety (Kabat-Zinn et al., 1992); chronic pain (Kabat-Zinn, Lipworth, 

Bumey, & Sellers, 1986); fibromyalgia (Kaplan, Goldenberg, & Galvin-Nudeau, 1993); 

and epilepsy (Deepak, Manchanda, & Maheshwari, 1994). In addition, randomized 

controlled studies have demonstrated beneficial results on psoriasis lesions (Kabat-Zinn 

et al., 1998); hypertension (Schneider et al., 1995); and reduction in the symptoms of 

stress and mood disturbance in cancer patients (Speca et al., 2000). 
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In a broad array of mostly healthy samples of adults, the practice of meditation 

has been associated with many physical benefits, such as decreases in heart rate (Telles, 

Nagarathna, & Nagendram, 1998); slowed respirations (Travis & Wallace, 1997); 

decreased blood pressure (Schneider et al., 1995; Sudsuang et al., 1991; Wermeberg, 

Schneider, Walton, MacLean, Levitsky, Salemao, et al., 1997); lowered lipid levels 

(Schneider et al., 1998); decreased levels of circulating stress hormones (Jin, 1992; 

MacLean, Walton, Wenneberg, et al., 1997; Sudsuang et al., 1991; Walton et al., 1995); 

and enhanced immune function (Henderson, 1989; Solberg et al., 1995). Psychological 

benefits have also been reported, including lowered levels of anxiety (Astin, 1997; Jin, 

1992; Lee et al., 1997; Tsai & Crockett, 1993); less substance abuse (Gelderloos, Walton, 

Orme-Johnson, & Alexander, 1991); and improved overall psychological health (Astin, 

1997; Gelderloos, Hermans, Ahlscrom, & Jacoby, 1990a; Walton et al., 1995). There is a 

smaller amount of research on mindfulness meditation as compared to transcendental 

meditation. Only studies on mindfulness meditation will be reviewed in the review of 

literature, as this type of meditation pertains to this research study. 

A pilot study by Kabat-Zinn and associates (1992) examined the effectiveness of 

mindfulness meditation based stress reduction (MMBSR) program for individuals v^th 

anxiety disorders. Twenty-two subjects met study criteria and were enlisted with either 

generalized anxiety disorder or panic disorder without agoraphobia. Data were gathered 

weekly by telephone to the end of the intervention and at a 3-month follow-up on the 

Beck Depression Inventory, Beck Anxiety Inventory, and frequency and severity of panic 

attacks. The intervention consisted of an 8-week-long course in which participants 
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attended weekly 2-hour classes in mindfulness meditation and a 7.5-hour intensive 

"meditation retreat" in the sixth week. During classes and for homework, participants 

practiced a range of both formal and informal meditation techniques. 

Results revealed that 20 of the 22 subjects showed marked improvement in both 

anxiety and depression after the intervention and at a 3-month follow-up (Kabat-Zinn et 

al., 1992). Of considerable importance was the statistically significant reduction reported 

from pre-treatment assessment to post-treatment assessment in the number of subjects 

who experienced only one or more panic attacks, an improvement that was maintained at 

follow-up. The results of this study support the premise that the stress-reducing properties 

of mindfulness meditation are effective in a specific patient population of generalized 

anxiety disorder or panic with or without agoraphobia. 

In 1993, Kaplan, Goldberg, and Galvin-Nadeau studied the effect of mindfulness 

meditation in 59 individuals who suffered from fibromyalgia. Fibromyalgia is an illness 

with a constellation of symptoms that includes widespread pain, fatigue, and sleep 

disturbances. Each subject was given a packet of 10 questionnaires to fill out before the 

first of ten classes. The packet included visual analog scales for global well-being, pain, 

sleep, fatigue, and feelings of being refreshed in the morning; the Medical Symptom 

Checklist; the General Severity Index; the Coping Strategies Questionnaire; the 

Fibromyalgia Impact Questioimaire; Fibromyalgia Attitude Index; and the Overall 

Assessment of Outcome Questionnaire. 

Results led investigators to categorize subjects into two groups. The first group 

was "responders," who accounted for 30 of the 59 subjects (51%). These were subjects 
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who completed the study, and they showed a 25% improvement in at least 50% of the ten 

instruments pre- and post-measurement. The second group, who accounted for 11 of the 

59 subjects, was labeled "marked responders," or individuals who showed at least a 50% 

improvement in 50% of the instruments. Seven of the marked responders showed more 

than a 75% improvement on all instruments (Kaplan et al., 1993). 

Limitations of this study were that there was no control group with which to make 

a comparison and that no follow-up occurred on the amount of homework practice that 

took place per subject or on long-term results. In light of these issues, the results need to 

be interpreted cautiously. The most important finding was that the majority of subjects 

showed a clinically significant improvement. 

Astin (1997) performed a study to look at MMBSR program in university students 

using mindfulness meditation. Twenty-eight undergraduate students in an upper-division 

Behavioral Medicine class volunteered to participate. Subjects were randomly assigned 

to an intervention or control group, 14 per group. The control-group subjects were told 

they would be administered tools initially and 8 weeks later, and they were told when the 

next class on mindflilness meditation would occur. Measures on psychological 

symptomatology, sense of control, and spiritual experiences were given pre- and post-

intervention. 

This study found in intervention subjects a significant increase in core spiritual 

experiences, F (2, 16) = 6.6,p<0 .03, with mean scores from before and after increasing 

from 2.78 to 2.94. However, in the present study sample, higher scores on INSPIRIT did 
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not correlate significantly with decreased symptomatology, as measured in the SCL-90-R 

(Astin, 1997). 

The major findings of this study suggest that participation in an 8-week MMBSR 

program was effective in (1) reducing the overall psychological symptomatology, (2) 

increasing participants' overall sense of control, (3) increasing the degree that 

participants used an attitude of acceptance in their modes of control, and (4) increasing 

scores on a measure of spiritual experiences. A mean decrease in the GSI of 64% 

following participation in the intervention group was even larger than the changes 

observed in the previous research on this program (Kabat-Zinn, 1982), where there were 

mean changes of 34% to 38% on this measure of psychological symptomatology (Astin, 

1997). This study tested and confirmed the validity of previously reported positive 

changes in stress reduction resulting from a MMBSR program, this time in a nonclinical 

population. 

Jon Kabat-Zinn and associates (1998) repeated his MMBSR program in a 

population of individuals who had moderate to severe psoriasis and were undergoing 

phototherapy (UVB) and photochemotherapy (PUVA)'. Thirty-seven subjects were 

enlisted who met study criteria, with 15% of their total body surface showing moderate to 

severe psoriasis warranting either UVB or PUVA therapy. 

Subjects were treated three times a week according to standard protocols for 

phototherapy and photochemotherapy treatment. Subjects were randomly assigned to an 

audiotape group or a no audiotape group for UVB or PUVA. Ten subjects were in the 

no-tape UVB group, 11 subjects in the tape UVB, 8 subjects in the no-tape PUVA, and 8 
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subjects in the tape PUVA group. Once in the hght booth, the tape group listened to a 

tape made particularly for their treatment (UVB or PUVA). They listened to the same 

tape each session but heard more of it with the increased time in the light booth. The 

meditation instructions on the tapes included guidance in mindfulness (moment-to-

moment, nonjudgmental awareness) of breathing, followed by mindfulness of body 

sensations (including warmth from the lights and air currents felt on the skin), outside 

sounds, thoughts, and feelings. At later stages in the tapes, subjects were instructed to 

visualize the UVTight (and the orally consumed psoralen in the case of patients 

undergoing PUVA) slowing down the rate of cell growth and division occurring in their 

skin cells. 

Of the 37 subjects initially recruited, 22 completed the entire protocol: 11 in the 

no-tape and 11 in the tape group. The differences in the estimated adjusted time-to-

clearance distribution response between the tape and no-tape groups was a 50% clearing 

for the UVB tape group in 83 days versus 113 days for the no-tape group. For the PUVA 

patients, investigators found it took 48.5 days for clearing in the tape group and 85 days 

for the no-tape group. 

The results from this study need to be interpreted cautiously because of the small 

sample size. The findings were, however, consistent with anecdotal reports and other 

studies suggesting stress-reduction methods, including relaxation and imagery, might 

positively affect symptoms in psoriasis (Kabat-Zinn et al., 1998). The psychological 

outcome data, taken as a whole, suggested that the tape intervention resulted in a 

reduction in distress and an increase in general well-being. A limitation of this study was 
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the sample size: larger numbers are needed with a tool like SCL-90-R related to its 

variability to achieve statistical significance. The recommendation is that further study is 

necessary in this patient population using a modified version of the MMBSR program so 

as to eliminate the proliferation of psoriatic lesions. 

Shapiro, Schwartz, and Bonner (1998) conducted a study with 78 medical and 

premedical students using MMBSR program. Participants were randomly assigned to an 

intervention group or a wait-list control group. Participants in both intervention and 

control groups were measured two times: before intervention and shortly following the 

intervention, which coincided with an exam period. 

The intervention was an 8-week MMBSR course modeled after the program by 

Kabat-Zinn and associates (1982). Standard demographics were obtained, as well as 

measurements using the Empathy Construct Rating Scale, the Hopkins Symptom 

Checklist 90, the State and Trait Anxiety Inventory (Form Y), and the Index of Core 

Spiritual Experiences. Investigators added a daily journal to record compliance with 

meditation practice. 

Using a repeated Multivariate Analysis of Variance (MANOVA), comparison was 

made on pre- and post-test scores for the intervention and control groups on the outcome 

variables: depression, state anxiety, trait anxiety, spirituality, empathy, and the Global 

Severity Index (GSI). The intervention and control groups were found to differ 

significantly at Time 2 or post-intervention {F [6,64] = .80,/? < .03). Follow-up 

univariate Analysis of Variance (ANOVA) revealed further that the intervention group, 

as compared to the control group, reported less depression (F [1,69] =8.18,/? < .01), less 
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state anxiety (F [1,69] = 4.11,/? < .05), less trait anxiety (F [1,69], j!7< .00), a decrease in 

the Global Severity Index (F [1,69] = 6.62, p < .02), an increase in empathy {F [1,69] = 

4.3, < .05), and an increase in spirituality (F [1,69] ^5.62, p < .02). A compliance 

variable was created using the mean score of the total minutes plus the total number of 

times the participants meditated during the intervention; the control group was given a 

zero on this variable (Shapiro, Schwartz, & Bonner, 1998). 

This study supported the added benefit of a MMBSR program in individuals who 

were experiencing a lot of stress, namely, premedical and medical students. Another 

finding was that compliance with treatment was an important factor in the outcome. 

Mindfulness training was found to provide a powerful cognitive behavioral coping 

method. The present study recommends future research to focus more on definitive 

designs: for example, comparing the mindfulness training to a traditional social support 

group. 

Summarv 

Research on meditation and its effect on stress are conclusive of the biobehavioral 

benefit of mind, body, and spirit communication that occurs when promoting the 

acquisition of positive resources and skills to enhance coping and improve one's outlook 

in life. The modality of meditation has a proven track record in the literature in diverse 

populations, which strengthens the generalizability of findings. 

Mindfulness meditation across diverse populations was found to be a significant 

contributor to decreases in pain, depression, anxiety and it fostered core spiritual 

experiences. Future research needs to pinpoint the most effective aspects of the 
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intervention and further assessment of the physical, biochemical, and physiological 

parameters that may be improved through the use of this intervention (Speca et al., 2000). 

Patterns of Perceived Stress 

Patterns of perceived stress conceptualized in the previous chapter as one of three 

traditions (environmental, psychological, and biological); they are regarded in this study 

as an integrated experience in living. The present study focusing mainly on three areas 

that can be related to stress: motor-behavioral reactions of muscle tension (illness 

symptoms of headache), physiologic changes related to the autonomic nervous system 

(measured secretory IgA in saliva), and self-reported psychosocial variables (perceived 

stress, time pressure, and spiritual awareness). 

In light of the neuroendocrine influence of stress as a biologic determinant of 

potential disease or illness, the scope of the literature review on stress will encompass 

studies that integrate the three traditions of stress and the resultant physical ramifications. 

Because studies on stress are abundant, the present study will review only research that 

discusses the stress-immunity-illness/disease link. Psychoneuroimmunology (PNI) as an 

integrating framework guides this review. Specific studies related to the immune marker 

of this study, secretory immunoglobulin A, in saliva, will be presented below in the 

section on patterns of immune function. 

Some research indicates that immimity is affected by cognitions (thoughts, beliefs, 

attitudes), behaviors (reactions, coping styles, habits), and life events (Dantzer, 1997; 

VanNguyen, 1991; Ader, 1981). Perceived stress, whether real or imagined, creates a 
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physiologic response in the body, better known as the stress response (reviewed in 

Chapter 1). As Pert and associates (1998) demonstrated, the critical communicator of 

emotions to every cell in the body is neuropeptides. These mediators of emotion are 

responsible for triggering the cascade of stress hormones. Individual perception, based 

on a multiplicity of personal characteristics and resources, is a cognitive process, 

whereby stressors are categorized and labeled depending on both the degree of threat, 

challenge, or loss and a corresponding physical response that is triggered. 

A variety of psychological stressors have been documented to support 

immunosuppression in both animal and human subjects (Ader, 1981; Ader, Felten, & 

Cohen, 1991; Dantzer, 1997). This review of the literature will present only human 

studies that support the relationship between stress, immune suppression, illness/disease 

development, stress, and immunocompetence. 

Meditation and Stress 

In a randomized, wait-listed, controlled clinical trial, Speca and associates (2000) 

studied the effect of a MMBSR program on mood and symptoms of stress in cancer 

outpatients. Ninety subjects with a range of cancers completed the study. The Profile of 

Mood States (POMS), the Symptoms of Stress Inventory (SOSI), a demographic form, 

and a daily meditation practice form were used to measure the outcome variables pre and 

post. Subjects were randomly assigned to either the immediate intervention group 

(treatment condition) or a wait-list control (control condition). The program lasted for 

seven weekly 90-minute sessions, a period chosen based on the success of Kabat-Zinn's 

work at the Massachusetts Medical Center (1982). 
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Fifty-seven subjects completed the treatment program, and 37 subjects completed 

the control-condition program. At Time 2, POMS scores on the subscales of Depression 

{t [88]= -221, p < .05), Anger (t [88] = -2.53,p < .05), Confusion {t [88] = -2.22, p < 

.05), and Total Mood Disturbance {t [88] = -2.69, p < .01) were significantly higher in the 

control group, revealing greater mood disturbance. The treatment program resulted in a 

65% reduction in Total Mood Disturbance as measured by the POMS; the control group 

had only a 12% reduction (Speca et al., 2000). 

At Time 2 on the SOSI, the control group scored higher, indicating that the 

control subjects had more stress symptoms than subjects in the treatment group on 

several subscales. These subscales included Cardiopulmonary symptoms {t [88] = -3.05, 

p < .01), Gastrointestinal symptoms (t [88] = -2.32, p < .05), Habitual Behavior Patterns 

{t [88] = -2.91, p < .01), Depression {t [88] = -2.32, p < .05), Emotional Irritability (t [88] 

= -2.06, p < .05), and Cognitive Disorganization {t [88] = -2.62, /? < .01). 

This study validated the positive effects of a mindfulness-based stress-reduction 

program as evidence by the treatment-group outcomes. Investigators noted a significant 

decrease on all tools subscales for the treatment-group after a 7-week relaxation program. 

Building on the work of Speca and associates (2000) work, Carlson and associates 

(2001) assessed the effects of participation in a MMBSR program on mood disturbance 

and symptoms of stress in cancer outpatients immediately after and 6 months after the 

program was completed. The focus of Carlson and associates was on reporting the 

findings of the 6-month follow-up assessment on mood and symptoms of stress and to 

present a more in-depth analysis of the changes seen across these variables over time in 
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the above randomized dinical trial presented. Originally, a convenience sample of 

cancer patients was enrolled for the 7-week program that met 1.5 hours a week, plus daily 

home meditation practice. A total of 89 patients completed the pre-intervention 

evaluation, 80 patients completed the post-intervention evaluation, and 54 patients 

completed the 6-month evaluation. The psychosocial tools were the Profile of Mood 

States (POMS), Total Mood Disturbance (TMD), and the Symptoms of Stress Inventory 

(SOSI). 

The paired samples t-test evaluation for the Symptoms of Stress Inventory (SOSI) 

was used for the post-intervention interpretation. The mean SOSI total score showed a 

significant decrease {t = 3.63,p < 0.001), representing a reduction in stress symptoms 

over the course of the intervention (Carlson et al., 2001). This was a 22% reduction in 

total symptoms of stress as measured by the SOSI at the end of the intervention. 

Regression analysis revealed that post-intervention individuals with higher education had 

• « "7 
improved to have the most improvement in stress symptoms (R = 0.07,p < 0.05) and 

mood disturbance (R^ = 0.09, p < 0.01;Carlson et al., 2001). 

The results of this pre- to post-intervention study showed that this 7-week 

MMBSR program was effective in reducing levels of mood disturbance and symptoms of 

stress in a group of cancer patients and that these improvements were maintained 6 

months later. The greatest improvement occurred on subscales measuring depression, 

anxiety, and anger. Female gender was associated with an increase in stress scores upon 

enrollment in the study. Education was also a factor in predicting initial stress scores and 

improvement pre- to post-intervention, in that individuals who were more highly 
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educated reported more symptoms of stress originally, and they improved more from pre-

to post-intervention. The degree of practice in minutes of mindfulness meditation 

performed by participants was predictive of the amount of change or reduction in mood 

disturbance at post-intervention. These researchers did not continue to track the amoxmt 

of mindfulness practice of participants after post-intervention. In conclusion, 

mindfiilness meditation in cancer outpatients, decreased experienced stress, reduced total 

mood disturbance, and enhanced feelings of vigor were found in this population. Gender, 

level of education, and the amount of practice were predictive factors in this study. 

Relaxation and hnmunitv 

A classic study by Kiecolt-Glaser and associates (1985) assessed the enhancement 

of immunocompetence by relaxation and social contact in 45 geriatric residents in four 

independent-living facilities. Subjects were randomly assigned to one of three treatment 

protocols: (1) relaxation training, (2) social contact, and (3) no contact. Subjects in the 

relaxation and social-contact groups were seen individually three times a week for a 4-

week period. Both blood samples and self-report data were obtained at baseline, at the 

end of the intervention, and at a 1-month follow-up period. 

First-and second-year medical and graduate students trained in relaxation methods 

visited subjects in the relaxation group individually for 45 minutes, three times a week. 

These students taught the residents progressive relaxation and guided imagery; both 

strategies were presented as active coping skills to exert personal control. Eight 

undergraduate students who completed a geriatric research course comprised the 
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intervention for the social-contact group. During the social-contact visits, also 45 

minutes in length, the student and the resident discussed whatever they desired. 

At the conclusion of the intervention, the relaxation group showed a significant 

increase in natural killer (NK) cell activity ip < .05) and significant decreases in antibody 

titers to Herpes simplex virus (HSV; p < .05) and self-reported distress {p< .05); these 

data were compared to the other two groups that had no significant changes (Kiecolt-

Glaser et al., 1985). There were significant changes within the relaxation group when 

total mean distress at the end of the intervention was compared to the baseline mean, p < 

.05; the follow-up also differed significantly from the measurement at the end of the 

intervention,/? < .05. The decreased HSV antibody titers found in the relaxation group 

possibly exhibited improved control of virus repUcation and latency by the cellular 

immune response (Kiecolt-Glaser et al., 1985). 

This data suggested that relaxation might have a significant impact on 

immunocompetence and possibly on health in the long run (Kiecolt-Glaser et al., 1985). 

The finding of enhanced NK-cell activity with relaxation was of particular interest related 

to the role of NK cells to have antitumor and antiviral functions (Kiecolt-Glaser et al., 

1985). In light of this knowledge, it is therefore possible that regular, long-term 

implementation of relaxation could provide immvmological benefits (Kiecolt-Glaser et 

al., 1985). 

Lovas and associates (2002) in an exploratory study examined the effects of 

massage therapy on immune response in two healthy female adults. Using a single-case 

experimental ABAB design, two subjects received a relaxing massage during the 
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experimental period (B) and no massage during the baseline period (A). Immune 

indicators measured were T and B lymphocyte mitogen-induced proliferation, 

enumeration of T and B lymphocyte subsets, quantification of immunoglobulins A, G, 

and M (IgA, IgG, IgM), and Cortisol levels. Each period was 4 weeks in duration. Fifty 

milliliters (ml) of blood was taken once a week from study participants, during the 4 

weeks of the period, plus 2 more weeks. Blood samples were obtained at the same time 

of day for each participant to control for diurnal variation. B and T lymphocyte function, 

lymphocyte subsets, NK-cell activity, serum concentrations of immunoglobulins A, G 

and M, and Cortisol was measured immediately after the blood was obtained. 

Results of the immune-cell analysis showed the number of T helper cells (CD4^) 

and T cytotoxic cells (CD 8"^) did not change significantly during the massage period. 

Serum levels of IgG increased significantly during the massage period {p = 0.015) for 

both subjects during both treatment periods (Lovas et al., 2002). Serum IgA and IgM did 

not significantly increase for either participant during the massage periods. Levels of 

serum Cortisol for both participants did not decrease significantly during the massage 

periods compared to the previous control periods. 

The results of this study showed a consistent and statistically significant increase 

in the proliferative response of both T and B lymphocytes during the massage period 

compared with receiving no massage. There was also a significant increase in levels of 

IgG from receiving massage therapy, however, there was not an increase in IgA and IgM. 

The increase in IgG may suggest that regular massage could assist in the defense of 

infections that may result from repeated exposure to the causative agent. These results 
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support the hypothesis that cellular immunocompetence may be enhanced by massage 

therapy. 

Headaches and Stress 

Tzan-Fu and associates (2002) in Taiwan reported on a successful case report on 

one subject, a physician by trade, who suffered from severe headaches. He was taught 

mindfulness meditation, first, a walking meditation, then a sitting meditation. In 

consultation with his instructor, he consistently applied this technique. At his first 

session of a sitting meditation he developed the most severe headache, more painful than 

any he could remember experiencing, with a feeling his head was going to crack. 

However, carrying out his instructor's directions to observe all bodily phenomena 

that occurred during his meditation, he continued to meditate until his headache pain 

disappeared. In atypical session, his headache would appear 10 minutes into the sitting 

meditation but would go away after an additional 15 minutes of observation (Tzan-Fu et 

al., 2002). 

Following this subject's training in mindfulness meditation, he continued his 

practice 2 to 3 times a week. When he felt a headache coming on, this gentleman was 

able to use the mindfulness meditation technique to control it. Mindfulness meditation 

gave him the ability psychologically to be secure in his ability to overcome his headaches 

whenever necessary. The subject stated it well in his own words: "While observing the 

change in my headache, I understood how physical sensations could be modified and 

controlled by mental means. When I feared a headache and tried to avoid it, I was 

actually bound more tightly to the pain. But when I put aside my anxious feelings, my 
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pain and discomfort grew less. This experience helped me to understand my body more 

deeply, and to sense its innate ability to adjust and recover; and it gave me a stronger 

feeling of controlling my body" (Tzan-Fu et al., 2002, p. 539). 

This study showed, in one subject, how mindfulness meditation could relieve 

headache pain. Of particular interest was that this subject was well educated (a 

physician) and highly motivated. This combination, higher education and motivation, 

may have enabled him to stay with mindfulness meditation, persevering through his 

headache pain until he mastered it. These researchers called attention to the usefulness of 

mindfulness meditation as a non-pharmacologically based therapy that was effective, at 

least in one case, with the relief of headache pain not associated with organic causes. 

Ficek and Wittrock (1995) looked at tension-type headache subjects and 

headache-free control subjects during the performance of two stressors; anagram puzzles 

and mental arithmetic. The Beck Depression Inventory, State-Trait Anxiety Inventory, 

and Ways of Coping Questioimaire were administered. After investigators obtained 

informed consent from 43 female undergraduate students, they placed electrodes on each 

subject's forehead, right wrist, and left ankle for EMG recording as well as heart-rate 

monitoring. After subjects used the stressors, the investigators asked them to rate the 

stressor on a visual analog scale, with anchors "not stressful" to "extremely stressful." 

Analysis of results showed that the headache subjects reported higher levels of 

depression {t [35] = 2.65,p = .02) and trait anxiety {t [35] = 339,p <. 00; Ficek & 

Wittrock, 1995). Measures using a headache index extrapolated from headache diaries of 

the headache subjects post-intervention were significantly higher than control subjects (t 
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[35] = 5.14, ;7 < .0001; Ficek & Wittrock). No significant findings were noted on 

physiologic variables between groups. Ficek and Wittrock concluded that headache 

subjects experienced stressful events more frequently than headache-free controls, with 

headache subjects rating the same events as more stressful. 

Fernandez and Sheffield (1998) investigated headache parameters (frequency and 

intensity) in relation to (the number and severity of) two types of psychosocial stress: 

major life events (as measured by a revised Social Readjustment Rating Scale) and minor 

daily hassles (as assessed by a revised Hassles Scale) for 261 headache participants. 

Results revealed that the mean headache frequency was two headaches per week, with an 

average intensity of 6 on a 10-point visual analogue scale. The "hassles" variables were 

found to significantly predict headache frequency (F [2,258] = 132, p < .001) and 

headache intensity (F [2,258] = 1.12),p <. 001; Fernandez & Sheffield, 1998). 

Furthermore, a significant relationship emerged between life events and daily 

hassles (Fernandez & Sheffield 1998). These authors asserted that life events, while not 

having a direct effect on headache, might initiate a succession of hassles, which 

culminated in headaches. Also, they found that the perception of the hassles, not the 

number of hassles, was the best predictor of headache frequency and intensity (Fernandez 

& Sheffield). 

Acute Stress and Immunity 

Matthews and associates (1995) looked at 19 women in the follicular stage of 

their menstrual cycle to assess for immunological responsiveness to a series of three 3-

minute psychological tasks that were known to elicit cardiovascular and neuroendocrine 
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stress responses. Women were classified as high or low sympathetic reactors based on 

their cardiovascular and neuroendocrine responses to one of the three tasks involving 

public speaking. The three tasks were a mirror-image tracing task, requiring subjects to 

trace a figure while viewing the figure in a mirror; a speech task, in which subjects 

constructed and delivered a speech on a hypothetical situation; and a 3-minute Stroop 

Color-Word Interference task, in which subjects identified the color in which a word was 

printed while listening to an audiotape of random color words. 

Measurements of personality, mood, and perceived stress were obtained from 

pen- and- paper tools. Immunologic markers measured were proliferative response of 

blood leukocytes to mitogenic stimulation, ratio of CD4+ and CD8+ antigens, and NK-

cell number and activity. Findings that revealed stress induced from public speaking 

decreased CD4+ percentage and increased NK-cell number and cytolytic activity in high 

reactors as compared to women who were classified as low reactors (Matthews et al., 

1995). 

High reactors showed significant increases in the number of white blood cells and 

in number of granulocytes; comparable increases in low reactors were not discernible 

(Matthews et al., 1995). Also detected were increases in NK-cell function during stress, 

found to be significantly correlated with a change in systolic blood pressure (SBP), heart 

rate, and catecholamines. A stress-induced decline in the ratio of percentage of 

C D 4 + / C D 8 +  w a s  c o r r e l a t e d  w i t h  s p e e c h - i n d u c e d  c h a n g e  i n  n o r e p i n e p h r i n e  ( r  =  . 5 1  , P <  

.03), in SBP (r - -.62, p < .01) and in heart rate (r - -.65, p < .01). On the psychosocial 
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variables, the high reactors reported feeling more anxiety during public speaking than did 

low reactors (mean 4.3 vs. 3.3, p = .04; Matthews et al.). 

This study validates the role of the sympathetic nervous systems in modulating 

short-term response to stress in women. Matthews and associates (1995) showed that 

specific, acute, stress-induced alterations in immune function in women were related 

primarily related to women who demonstrated large increases in SBP, heart rate, and 

catecholamines during stress. 

A second study examining acute stress was conducted by Marsland, Manuck, 

Fazzari, Stewart, and Rabin (1995) on the stability of individual differences in cellular 

immune reactions when an individual was under mental stress. Thirty undergraduate 

men were enlisted to attend two laboratory sessions lasting 1 hour, 2 weeks apart. On 

each occasion, measurements were taken of cellular immune function before and after 

subjects performed a 5-minute, videotaped speech task. Additional measures of heart 

rate (HR) and blood pressure (BP) were assessed at baseline and during the subjects' task 

performance. 

The speech task consisted of 2 minutes of preparation for a speech defending 

oneself against an alleged altercation (shoplifting or traffic violation), followed by 3 

minutes of their videotaped speech delivery. At the second testing session, subjects were 

told that their performance was below average and that they should try to be more 

persuasive when delivering the second speech. 

Functional immvme assays included whole blood assessment of lymphocyte 

proliferate response to two mitogens; phytohemagglutin (PHA) and Con A. In addition. 
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circulating populations of T-cell subtypes, B cells, and NK cells were analyzed in whole 

blood. Further differentiation of lymphocyte subsets was assessed to quantify CD3+ 

(total T), CD3+ and CD4+ (T-helper), CD3+CD8+ (T-suppressor/cytotoxic), CD3-

CD19+ (B), and CD3-CD16+CD56+ (NK) cells. 

Results showed that relative to pre-task baseline measurements, the speech 

stressor produced a diminished proliferate response to PHA and Con A, a decrease in 

circulating CD 19 lymphocytes, and an increase in both CDS and CD56 lymphocytes 

across the two testing sessions. Across sessions, findings significant for increases from 

baseline were identified for HR, BP (systolic and diastolic), and numbers for CDS and 

CD56 cells (Marsland et al., 1995). 

This study is consistent with existing literature on the role of stress and the 

suppression of PHA and Con A stimulated T-cell proliferation and changes in circulating 

lymphocyte populations (increased peripheral T-suppressor/cytotoxic and NK-cell 

numbers and reduced B cell numbers). It adds to research on the link between individual 

variability of cellular immune responses to acute psychological stress to be reproducible 

and a stable dimension when comparing individual differences (Marsland et al, 1995). 

McCain and Cella (1995) examined a group of 53 men with HIV disease to study 

the relationship among psychological distress, quality of life, uncertainty, coping 

patterns, stress, and CD4+ T-lymphocyte levels. Multiple psychosocial tools were 

measured (perceived stress in HIV disease, quality of life. Impact of Event Scale, the 

Profile of Mood States, Uncertainty and Illness Scale), as well as immune markers 

(absolute CD4+ T-lymphocytes, CD4+ percentage, and CD4+: CDS+ ratio). 



The investigators found multiple meaningful correlations for stress levels and 

coping patterns. Elevated negative-stress levels were associated with lower quality of life 

(r = .64), more avoidance (r = -.43) and intrusive thinking (r = -.56), more mood 

disturbance (r = -.58), and more uncertainty (r = -.43). Elevated positive-stress levels 

were associated with increased use of both problem-focused (r = .59) and appraisal-

focused coping (r = .47), whereas increased negative-stress level was related to increased 

use of emotion-focused coping (r = -.55; McCain & Cella, 1995). One meaningful 

immunologic measure was found between lower GD4+ and T-lymphocyte counts. An 

increase in positive stress was associated with lower CD4+ and T-lymphoc)^e counts (r = 

-.43). There was no meaningful correlation found with CD4+ percentage or the CD4+: 

CD8+ ratio (McCain & Cella, 1995). 

The investigators statistically supported their hypothesized relationships among 

stress, coping, quality of life, and psychological distress and uncertainty. Increased 

negative stress was associated with lower quality of life, more psychological distress, and 

more illness-related uncertainty (McCain & Cella 1995). Reported lower quality of life 

was propelled by psychological distress and more uncertainty in addition to negative 

stress (McCain & Cella, 1995). 

Positive stress was attributed to problem-focused and appraisal-focused coping, 

patterns thought to be more effective in the long run effective in terms of outcome. In 

comparison, negative stress was attributed to emotion-focused coping, a pattern often 

considered to be less effective in terms of outcome (McCain & Cella, 1995). The 

moderate relationship between lower CD4+ counts and increased positive stress was 
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supported by the fact that even positive stress can be appraised as highly stressful 

(Lazarus & Folkman, 1984), with a subsequent physical reaction. 

Examination Stress and Immunity 

Malarkey, Pearl, Demers, Kiecolt-Glaser, and Glaser (1995) investigated the 

influence of a common stressM event (i.e., academic examinations), on the 24-hour 

concentration of adrenocorticotropic hormone (ACTH), Cortisol, and/or P-endorphin in 

55 medical students from three consecutive medical school classes one month before, 

during, and 2 weeks following examinations were studied. The season of the year was 

also studied for its effect on endocrine response to this stressor. Hourly blood samples 

were obtained from an indwelling catheter and then organized into two serum pools 

(0800—2200 hour = day pool and 2300—0700 = night pool). Each subject was studied for 

3 to 4 weeks before a major academic examination series. Subjects were confined to the 

Clinical Research Center within 24 hours of the examination or on the day of the 

examination, and 2 weeks after the examination all meals and activities were provided. 

During each 24-hour admission phase, subjects were asked to complete the 

Perceived Stress Scale (PSS). This scale measures the perceptions of stress and the 

degree to which an individual appraises his or her daily life as unpredictable, 

uncontrollable, and overloading. 

ANOVA with a repeated measures analysis was used to examine the season (fall 

or spring), week (baseline, examination, or recovery) and between-subjects' terms for 

cohort (years 1—3). Examinations produced a significant {p < 0.001) increase in 

perceived stress scores from baseline to examination time. In the fall, 36 of the 54 (56%) 



had a predictable pattern of stress increasing from baseline to examination, and then 

decreasing at the 2-week follow-up evaluation. In the spring, 69% of the students had a 

rise in PSS scores from baseline to examination. There was not a significant correlation 

between PSS scores and day or night ACTH, Cortisol, or P-endorphin levels (Malarkey et 

al., 1995). 

In addition, a significant (p < 0.001) effect of examination stress on the increase 

in mean daytime but not nighttime ACTH levels was found during autumn but not during 

spring. In contrast, examination stress did not alter mean Cortisol levels from baseline to 

examination except in a group of students who had high PSS scores: their daytime 

Cortisol increased at examination time. This result was related to individuals already 

over-taxed with stress to be more susceptible to a reactive response at test time. Levels 

of P-endorphins were not significantly changed from academic stress. 

Examination stress produced significant increases in medical students' perceived 

stress scores that were associated with a rise in ACTH levels during the day in the fall but 

not in the spring. This finding was consistentiy found in all three cohorts of students. 

These investigators found the more reactive students to have significant Cortisol increases 

from baseline to examination. This finding confirms the belief that not only the nature of 

the stressor but also the emotional state of the subject was a critical factor in determining 

the endocrine profile to stress. The results of this study have implications for fijrther 

studies that look at the role of stress on the immune system in humans, and it 

demonstrated that examination stress produces a dissociation among mean 24-hour levels 

of ACTH and Cortisol (Malarkey et al., 1995). 
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Glaser and associates (1999) examined the evidence for reactivation of three 

latent herpesviruses Epstein-Barr virus (EBV), herpes simplex virus type-1 (HSV-1), and 

human herpesvirus 6 (HHV-6) in 95 West Point cadets experiencing two different 

stressors. Blood samples were gatibered from cadets before and after a 6-week training 

period known as "basic training," at a baseline point prior to a final examination, and 

again during the week of final examinations. Psychological stress in this study was 

related to reactivation of latent herpesviruses herpes simplex virus 1ype-l (HSV-1) 

(Glaser & Kiecolt-Glaser, 1994,1997); and EBV (Glaser, Pearl, Kiecolt-Glaser, & 

Malarkey, 1994; Glaser, Kiecolt-Glaser, Speicher, & Holiday, 1985). 

Using a repeated-measures ANOVA, this study found the EBV virus capsid 

antigen IgG antibody titer to be unchanged over the first three collection dates. However, 

there was a significant main effect of time and EBV antibody titers F (3,111) = 67.08, p < 

.001. Post-hoc analysis showed antibody titers at Time 4 to be significantly higher than 

each of the other three times {F>\0,p< .001). Review of the medical records at Time 4 

showed no cases of infectious mononucleosis in the cadet class (Glaser et al., 1999). No 

significant changes were noted in antibody titers to HHV-6 over the identical time period, 

with the examination period included. This was true for perceived stress values at Times 

2,3, and 4. The ANOVA for HSV-1 was not significant as well. In contrast, the fourth 

serum sample obtained during final examinations. Time 4, showed significant antibody 

elevations relative to samples 1 to 3. No significant correlations were found between the 

psychological data and differences in EBV antibody titers. 
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This study attempted to extend previous observations that revealed a 

psychological stressor to be capable of reactivating latent EBV and HSV-1. All three 

viruses produce latent infection after a primary infection has occurred. The rise in EBV 

virus capsid antibody titers was probably related to changes in the steady-state expression 

of the latent EBV this was due to the change in IgG class (past infection) and not IgM 

(acute infection). Why the cadet basic training stress experience did not change the 

steady state expression of EBV latent to an induced reactivation is not entirely known. In 

a previous study (Glaser et al., 1985), academic stress was associated with IgG antibody 

titer to both latent viruses to be higher at the time of final examination than after summer 

vacation. It is possible that factors responsible for the expression of latent EBV may be 

particularly sensitive to psychological stressors. In addition, previous studies on the 

reactivation of latent herperviruses and psychological stress did not include a physical 

stressor like basic training (Glaser & Kiecolt-Glaser, 1997; Glaser et al., 1993; Glaser, et 

al., 1991; Kemeny, Cohen, Zegans, & Conant, 1989). However, based upon their results, 

these researchers would propose an alternative hypothesis of different types of stressors 

to result in complex physiological changes that impact differently on the expression of a 

latent herpes virus (Glaser et al., 1999). The conclusion of this study is that more 

research is necessary to understand the complex mechanisms underlying these 

observations. 

In summary, these studies on examination stress point to a relatively 

commonplace stressor, envirormiental stress, to impair host defense with implications for 

fiirther immimological impairment if left unchecked. The issue of immunological 



125 

impairment is a concept of research in Hght of reactive students who had elevated Cortisol 

levels and perceived stress. Academic examination is an important venue of study 

because the majority of the sample were students attending a major university in the 

Southwest. 

Psychological Stress and Immunitv 

Segerstrom, Taylor, Kemeny, and Fahey (1998) examined the effects of 

dispositional and situational optimism on mood and immune changes among 90 law 

students in their first semester of study. Fifty-eight participants completed questionnaires 

and had blood drawn at Time 1 (during the first 2 weeks of school), and 53 completed 

questionnaires and had blood drawn at Time 2 (during 2 weeks at mid-semester [weeks 8 

and 9 of a 16-week semester). The immune measures included several cell types in four 

lymphocyte subsets; (1) CD4^ cells, helper T; (2) CD3^ CD8^, cytotoxic T cells; (3) 

CD 19^ cells, B cells; and (4) CD3"CD 16+56^ cells, natural killer cells (NK). Natural 

killer cytotoxicity (NKCC) was another measurement. Participants who had blood drawn 

had a scheduled venipuncture appointment between 7:00 and 9:00 a.m., with 50 ml of 

blood drawn. 

The results of the study from Time 1 to Time 2 showed mood and immune cell 

changes as expected. Situational optimism was related to an increase in lymphocyte 

subset numbers and function. Also, situational optimism was positively related to the 

nimiber of cytotoxic T cells (CD3^ €08"^) and similarly dispositional optimism was 

positively related yet not significantly. In addition, situational optimism was 

significantly correlated with the number of helper T (CD4"^ cells, with NKCC cells at the 



12.5:1 and 25:1 effector-target ratios, and significantly associated with a decrease in 

perceived stress (r == 20,p < .10; Segerstrom et al., 1998). 

In summary, the role of optimism in the presence of a stressful experience (first 

2months of law school) was associated with better psychological and physical 

adjustment. Optimists had more helper T cells, an essential ingredient to mediate 

immune reactions to infections, and higher NKCC. NKCC is believed to be helpfiil in 

mediating immunity against viral infections and some cancers. 

Jiang and associates (1996) assessed the role of mental stress to ascertain its 

clinical significance on induced myocardial ischemia in patients with coronary artery 

disease (CAD). Investigators recruited a total of 126 patients with documented CAD and 

recent (< 1 year) evidence of exercise-induced ischemia. Patients underwent five mental 

stress tasks: (1) mental arithmetic, (2) public speaking, (3) mirror trace, (4) reading, and 

(5) a standard videotaped interview to assess for Type A behavior. Subjects were then 

asked to rate their perceived stress level at baseline and immediately following each 

stress task on a 0- tolOO-mm visual analog scale. A radionuclide ventriculography 

(RNV) test was given after a 20-minute rest period and at peak exercise while testing on a 

bicycle egrometer. Patients were also holter monitored for 48 hours. 

Investigators defined exercise-induced and mental stress-induced myocardial 

ischemia by the presence of any of the following criteria: (1) newly developed wall-

motion abnormality in at least one of four segments of the left; ventricle; (2) reduction of 

left-ventricle ejection fraction (LVEF) greater than 5%; and (3) ST-segment depression 

of 0.1 mV or more for at least three consecutive beats. Mental stress-induced LVEF 
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change was defined as the greatest reduction in LVEF between the five mental stress 

tasks from baseUne. Investigators defined exercise-induced stress as the LVEF change 

calculated as the difference in LVEF between baseline and peak of exercise testing (Jiang 

et al., 1996). Patients were contacted after 4 months, after 10 months, and at aimual 

intervals thereafter by self-administered, mailed questionnaires; telephone contact was 

reserved for those individuals who failed to return their questionnaires. Documented 

cardiac events, including death, nonfatal myocardial infarction, and cardiac 

revascularization procedures were all compiled through the above means. 

Results showed that the proportion of patients who exhibited myocardial ischemia 

during RNV testing to be 66.7% for mental stress-induced ischemia and 68.3% for 

exercise-induced ischemia (Jiang et al., 1996). Adverse cardiac events were more likely 

to be found in patients who displayed mental stress-induced ischemia (either wall-motion 

abnormality or LVEF reduction >5%) as compared to patients who did not (27.4% vs. 

11.9%; p < .05). Only LVEF reduction during mental stress was significantly attributed 

to worsened event-free survival. While each mental task was associated with increased 

risk, in comparing each mental stress task, it was revealed that only the LVEF reduction 

during the arithmetic task was statistically significant (Jiang et al.). 

Results from the study showed that mental stress-induced myocardial ischemia 

was associated vwth significantly higher incidence of cardiac events over a follow-up 

period up to 5 years in patients with stable CAD and a prior positive exercise stress test. 

Individuals who exhibited mental stress-induced ischemia had almost three times the risk 

rate of having a cardiac event or of dying compared with individuals who did not display 
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mental stress-induced ischemia. It was thought that mental stress testing more closely 

reflected the daily fluctuations in myocardial supply and demand (Jiang et al., 1996). 

Individuals who developed myocardial ischemia to laboratory mental stress testing might 

be more vulnerable to future cardiac events and could possibly benefit from stress-

reduction strategies. 

Chronic Stress and Immunity 

A study by Miller and associates (2002) examined whether chronic stress impairs 

the immune system's ability to respond to hormonal signals that terminate inflammation. 

This study explored whether chronic psychological stress alters the ability of a synthetic 

glucocorticoid (dexamethasone) to inhibit in vitro production of cytokines known to have 

pro-inflammatory properties: interleukin-l(3 (IL-lp), interleukin-6 (IL-6 P), and tumor 

necrosis factor-a (TNF- a). These cytokines are molecules released by white blood cells 

that initiate an inflanmiatory response. 

Fifty healthy adults were studied; half of these adults were parents of cancer 

patients, and the other half were parents of healthy children. At an initial laboratory 

meeting, all parents completed tools on stress, mood states, depression, and social 

support; gave a blood sample; and began collecting saliva for Cortisol over a 2-day period 

at hours 1,4, 9,11 and 13. A wristwatch gave audible beeps to remind the parents to 

collect their saliva. 

The results of the study showed that parents of cancer patients reported more 

psychological distress than parents of healthy, aged-matched children. The parents of 
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children with cancer reported higher levels of perceived stress, t (48) = 2.03, p < .05; 

greater overall negative affect, t (48) = 2.38, p < .03; less overall positive affect, t (48) = 

-3.04, /? < .01; and significantly more frequent depressive symptoms, t (48) = 3.44,/) < 

.01 (Miller et al., 2002). Parents of children with cancer showed a significant decrease in 

dexamethasone suppression of IL-6 production compared to parents of healthy children; 

F (1,40) = 88.54, p< .05. There were no significant differences in dexamethasone-

related suppression of TNF-a production between parents of children with cancer and 

parents with healthy children. 

In this study, preliminary support was found for the hypothesis that chronic 

psychological stress would impair the immune system's ability to respond to the anti

inflammatory actions of glucocorticoid hormones. Among parents of children with 

cancer, dexamethasone's ability to suppress IL-6 production was significantly 

compromised, as compared to parents of healthy children. Findings from this study 

suggested that tangible social support buffered participants from the reduction in IL-6 

glucocorticoid sensitivity that accompanied caring for a child with cancer (Miller et al., 

2002). 

Leserman and associates (2000) examined prospectively the effects of stressful 

events, depressive symptoms, social support, coping methods, and Cortisol levels in 

relation to the progression of HIV-1 infection. Eighty-two homosexual men with HIV 

type-1 infection without AIDS or symptoms at the start of the study were recruited, and 

they were studied every 6 months for up to 7.5 years. Disease progression from HIV to 
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AIDS was defined as 004"^ lymphocyte count <200 microliters (jxl) or the presence of an 

AIDS indicator symptom. 

The procedure of this study was that every 6 months, a subject was evaluated in a 

general medical clinic in North Carolina. A measurement every 6 months was collected 

on depression, social support, copings Cortisol, and HIV-1 disease stage, and a reduction 

in CD4^ count < 200 [il. 

This study foimd the measure of stressful life events consistently to be predictive 

of disease progression in AIDS and, therefore, provided the best evidence for the impact 

of psychosocial factors on morbidity in HIV-1. In addition, men with higher average 

serum Cortisol and those who lived with the threat of AIDS using methods of denial 

coping had a faster rate of disease progression when followed up for 7.5 years. 

Although there were no significant interactions between stressful life events, coping, 

support satisfaction, or Cortisol, Cortisol levels independently were predictive of disease 

progression. In conclusion, this study provides data that in men cumulative stressful life 

events, greater use of denial as a coping method, less social support, and higher Cortisol 

levels may be a greater risk for HIV-1 disease progression (Leserman et al., 2000). 

Pruessner, Hellhammer, and Kirschbaum (1999) looked at the effect of chronic 

stress and subsequent burnout in a group of 66 teachers from local public schools. These 

teachers were asked to provide saliva samples for Cortisol measurement on three 

consecutive days. On each day, salivary Cortisol levels were obtained at the time of 

awakening and 15, 30, and 60 minutes thereafter. On the night before the third day, study 
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participants took 0.5 mg of dexamethasone orally to test glucocorticoid feedback 

inhibition. 

The measurement of Cortisol levels during the first hour after awakening showed 

significant increases on all 3 days, with variable levels after dexamethasone stimulation. 

On Days 1 and 2, early morning cortisol levels yielded a highly significant 50% to 70% 

increase within the first half hour after awakening (F [3,180] = 30.8, j? < .001). Free 

salivary Cortisol levels continued to increase after 15 minutes and 30 minutes of 

awakening for Days 1 and 2. On Day 3 after administration of dexamethasone, Cortisol 

levels had significantly decreased at the time of awakening (F [3,180] = 7.2, /? < .001) 

(Pruessner et al., 1999). 

Teachers reporting a high level of perceived stress had an identical initial 

suppression of Cortisol levels after dexamethasone administration, followed by stronger 

increases during the first hour after awakening. In the teachers with reported high levels 

of burnout and perceived stress, the number of pain-related complaints was twice as high 

compared with the other teachers. The results of this study point to a dysregulation of the 

HPA axis functioning in burnout. Teachers with high levels of burnout showed blunted 

Cortisol levels during the first hour after awakening on 2 consecutive days and an increase 

suppression of Cortisol after dexamethasone administration on a third day. High levels of 

perceived stress were related to stronger increases in Cortisol levels upon awakening after 

a low dose dexamethasone pretreatment the night before. The results from the ANOVA 

suggests the effect of burnout and perceived stress on Cortisol secretion was independent 

of each, with burnout attributable to Cortisol suppression after dexamethasone, and 
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perceived stress scores responsible for an increase. The nonsignificant interaction 

between perceived stress and burnout suggests that the HPA activity may be 

independently affected by other variables of chronic stress and burnout respectively. In 

summary, the results of this study point to a cumulative effect of perceived stress and 

burnout on psychological and health variables, each with a different effect on the HPA 

axis activity (Pruessner et al., 1999). 

Summary 

Immune-enhancing effects and a positive impact on reducing stress were seen 

with relaxation and meditation and a positive impact on reducing stress. In contrast, 

immunosuppressive effects of acute stress, examination stress, psychological stress, and 

chronic stress were supported. Multiple physiologic measures supported the relationship 

between perceived stress and immune function. The role of relaxation, however, was 

found to have immunocompetent effects on the body, including meditation as an effective 

adjunct to stress. 

The role of headaches and stress uncovered a unique perception between 

headache individuals and nonheadache individuals. The individuals in the clinical 

population in this proposed study— individuals with tension headaches was found to 

unaware of their physical response to stressors and reported their experiences to be "more 

stressful" than headache control subjects. 

In conclusion, the relationship between perceived stress and immune function is 

not only complex but also well supported and correlated in the literature. The 

psychobiology of perceived stress, as seen in the literature, is physiologically modulated 
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by neuroimmune-endocrine factors and, therefore, a critical component of eventual health 

outcome. The uniqueness of this proposed study is the experimental approach testing the 

intervening effects on perceived stress and immune function. 

Patterns of Time Perception 

The experience of time is a key element to human existence (Adam, 1995). As 

living beings we are inundated by rhythmic cycles that have an explicit focus on time and 

health, causing an intersection between nature and culture, body and mind, and life and 

death (Frankenburg, 1922). These cycles range from rapidly communicating hormones 

and neuronal oscillations via the rhythm of heartbeat, respiration, and circadian rhythms, 

to menstrual and reproductive cycles, to the long-range seasonal and climatic changes 

(Adam, 1995). Time and the experience of the body are linked together. 

The way time is perceived, conceptualized, and experienced, varies with one's 

cultural and historical period. The dominant view of "Western time" is the perception of 

time as linear. This view of time is also known as clock time, which pervades life to 

varying degrees. Besides involving rhythms, time has variation, a dynamic structure of 

framing, timing, synchronization, duration, sequence, tempo and intensity (Adam, 1995, 

p. 17). Hidden from everyday understanding and social science concerns are the effects 

of time on our body at the cellular level. Our cells support our development as living 

organisms and our physiology is intricately linked to these time periods (Adam, 1995). 

Dossey (1982) proposed and Graham (1990) supports that many stress-related 

disorders were caused solely or in part by one's perception of time. According to Dossey 

(1982), the concept of time usually held by the individual is that of one-way flow or 
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linear time. Dossey theorized that a linear sense of time flow creates expressions of 

"time sickness," with ramifications for the development of unwanted stress, anxiety, 

hypertension, and depression of the immune system. Linear time flow is stressful, and 

time viewed from this perspective can be considered an example of "time urgency" or 

"time pressure" affecting many individuals' functioning. Another label for this condition 

is "hurried sickness." In summary, time summons up clocks, calendars, deadlines, 

chores, routines, milestones, stress and aging (Adam, 1995). 

Time Perception and Meditation 

The desire to transcend our finite specific time is a common human trait (Adam, 

1995). It is evident in the existence of religions, myths, theories, art, architecture, and 

technology; metaphysical questions are asked in relation to our finality; and we have a 

need for the temporal world to fit the principle of permanence, all of which contribute to 

the process of transcendence. One method of transcending time is the use of meditation. 

Very little nursing research has been published in which temporal variables are 

examined. Although undertaken some 20 years ago, the work of Macrae (1982) remains 

an exception. In her dissertation Macrae looked at the time experience of meditating 

subjects and nonmeditating subjects and compared them using the Time Metaphor Test. 

Forty-five meditators and 45 nonmeditators were enrolled in the study. The meditators in 

this study varied to some degree in the technique they practiced, the majority being a 

combination of concentrative and insight technique. 

The researche'r' hypothesis that meditators would score lower on the Time 

Metaphor Test was supported. Low scores on the Time Metaphor Test were interpreted 
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as subjects' experience of a sense of timelessness. In the analysis, the mean Time 

Metaphor Test score of the meditating subjects was 42.17, and the mean score for 

nonmeditating subjects was 60.11. The t-test was significant at the .001 level (Macrae, 

1982). 

Overview of the Experience of Time Pressure 

Research has shown the relationship between an individual's sense of time and 

disease. Time pressure has become the single most powerful force influencing the 

world's structure in the food industry: products, packaging, and marketing (Gleick, 

1999). For many businesses, speed is seen as being connected which means efficiency. 

Sadly, this degree of connection makes one feel busier and often overloaded (Gleick, 

1999). 

In a study of 36 American cities of various sizes, the cities and regions of the 

Northeast were judged to have the fastest pace (Levine, 1989). The pace of life for these 

cities and regions and CHD were highly correlated, as a whole (Levine). In fact, the 

speed of a person's environment seemed to predict the likelihood of heart disease as well 

as the scores on Type A personality tests (Levine, 1989). 

In his doctoral dissertation, Erdile (1992) looked at the measures of time urgency 

of the Type A behavior pattern related to the risk of CHD. Ninety-nine subjects were 

recruited and given several self-report measures of time urgency and a behavioral task to 

assess time urgency. Time-urgent individuals were fovind to perceive their time-urgent 

behavior as healthy and adaptive and as contributing to an enhanced sense of control over 

the environment in which they received reinforcement (Erdile). 



In two studies, America's Use of Time Project in 1985 and the National 

Recreation and Park Association's study inl992, it was found the individuals with the 

most reported time pressure in America were aged 25 to 54, working full time, and were 

parents who had an exaggerated level of stress (Godbey & Graefe, 1993). Women 

reported feeling more rushed or time-pressured than men (37% versus 33%), and married 

individuals were more rushed or time-pressured than their unmarried counterparts (41% 

versus 33%). Seventy-two percent, or three in four, of single mothers who worked stated 

they always felt rushed (Godbey & Graefe). Lastly, those people who placed more 

importance on work than on leisure activities were more likely to report feeling rushed 

(4%), as compared to 28% of those who placed equal or greater importance on play 

(Godbey & Graefe). 

Time Pressure on Affective Domains 

Teuchmann, Totterdell, and Parker (1999) examined how work demands 

influenced one's perception of time pressure, perceived control, mood and emotional 

exhaustion in a group of accountants. In this study, time pressure was defined as the 

strain that results from having insufficient time to complete job-related tasks. Using 

experience sampling method (ESM) methodology, 4 females and 6 males were chosen 

from an organization survey conducted 1 year previously, in which they were found to be 

under a moderate amount of job strain. 

All the study variables (time pressure, perceived control, negative mood, and 

emotional exhaustion) were measured using visual analog scales, with 0 at the extreme 

left and ++ at the far right. Pooled-time series analysis was used with hierarchical 
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regression. These investigators found time pressure, perceived control, negative mood, 

and emotional exhaustion to fluctuate over time, developing in a parallel mode with an 

increase in time pressure, negative mood, and emotional exhaustion and a decrease in 

perceived control at the month-end, when work tasks were high. Time pressure reached 

its minimum and perceived control its maximum at the begirming of the month, following 

the crunch of month-end reports. This pattern suggested a temporal association between 

time pressure, perceived control, negative mood, and emotional exhaustion (Teuchmann 

etal., 1999). 

Next, a path analysis was used to investigate the model of the proposed 

relationships. As expected, month-end with periods of high sustained workload was 

significantly related to perceived control {fi= -.\5,p < .05) and to time pressure (/? = . 11, 

p < .05;Teuchmann et al., 1999). In other words, the more perceived control, the more 

study participants felt less time pressure. Time pressure was also found to have a direct 

(and curvilinear) relationship with emotional exhaustion 0^= .12,/> < .01), the strongest 

effect mediated by rn^ood. 

This research study validated the relationship between time pressure and affective 

outcomes. A direct link existed between time pressure and negative mood and time 

pressure and (through a curvilinear association) to emotional exhaustion and an indirect 

link through mood to emotional exhaustion. This investigation supports the need to 

examine the influence of time pressure on general health and functioning. 

Maule, Hockey, and Bdzola (2000) studied the extent to which affective state, 

information processing strategy, and task structure determined the effects of time 
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pressure on decision-making. These researchers predicted that an imposition of a 

deadline would cause a feeling of time pressure and other affective changes. A second 

aim of this study was to determine if time pressure affected risk-taking in everyday risk 

situations. A third aim of this study was to determine if time-pressured participants 

would adapt by accelerating and filtrating, as well as displaying an increase priority for 

processing negative information. 

In this experimental-based new study, 107 participants were recruited from a 

University in England to examine everyday personal risk scenarios developed from four 

domains: (1) gambling, (2) travel, (3) postage of assignments, and (4) student 

assignments. Participants were randomly placed in one of four conditions; these were 

discriminated in terms of the time to complete each scenario (control or deadline) and the 

scenario valence (positive or negative). 

The findings of this study show participants who experienced more time pressure 

when choosing within a deadline were more anxious and more energetic. This finding 

provides strong evidence not only that deadlines induce not only feelings of time pressure 

but also that they influence broader changes in affective states. The finding that high-

effort scenarios were associated with less reported time pressure and more effective 

strategies may be explained by a simple trade-off between risk and effort. The low-effort 

scenarios requiring more extensive problem solving processing, increasing time pressure, 

and reduced success in meeting the deadline need fiirther study. In summary, this study 

showed time pressiire to influence decision-making and affective states. 
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Summary 

Overall, a vast majority of Americans perceive themselves as harried and rushed. 

There are no experimental studies to date on reported time pressure in individuals who 

use mindfulness meditation as an intervention. Increased workload at the end of a month 

decreases individuals' reported perceived control and increases their time pressure. The 

experience of time pressure was directly related to emotional exhaustion. Individuals 

report more anxiety and energy when faced with decision-making under time pressure. 

More research needs to be conducted to investigate further the relationship between the 

experience of time pressiire and health as time-urgent environments attract Type A 

behavior people and heart disease. 

Patterns of Spiritual Awareness 

Empirical evidence of the role of spirituality is present in the nursing literature 

and in other disciplines (Rosdahl, 1995b). Spiritual awareness of a higher power may 

provide a stress-buffering effect (Maton, 1989; Spiegel, 1996; Krause, 1998); increased 

well-being both physical and mental (Pollner, 1989; Mackenzie et al., 2000), possibly a 

positive effect on the neuro-immunological responses in individuals (Spiegel, 1996; 

Koenig, 1997a; Sephton et al., 2001); and successful coping with negative events (Stem, 

1998; Pargament, Ensing et al., 1990). 

An increasing number of research studies in the previous decade point to a 

positive relationship between religion/spirituality and health (Mackenzie et al., 2000; 

Strawbridge, Cohen, Shema, & Kaplan, 1997). Some examples from the literature 

include the effect of intercessory prayer on patient outcomes in coronary care (Byrd, 
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1988; Harris et al., 1999), and an epidemiology study that found that the frequency of 

attendance at religious services resulted in lower rates of mortality among community 

elders (Oman & Reed, 1998). 

From the perspective of PNI, a connection between religion/spiritual beliefs and 

practices and health seems plausible (Mackenzie et al., 2000). Hall and Altman (1996) 

asserted that the immune system could be substantially influenced by chemical changes 

triggered by altered mental states. As qualitative data support religion belief as fostering 

increased coping with negative stressors, a strong religious perspective might enhance 

immune-system functioning (Mackenzie et al., 2000). The neuroendocrine pathway may 

exhibit the same mechanisms that account for the positive effect of social support on the 

immune system demonstrated by House, Landis, and Umberson (1988); Spiegel (1996); 

Pert and associates (1998); Pennbaker and Beall, (1986), Pennbaker, Kiecolt-Glaser, and 

Glaser (1988); Pennbaker (1989); and Sephton and associates (2001). The effects of 

spirituality have been and continue to be studied empirically. 

Religious Spiritualitv 

Research in the spiritual arena has typically fallen into two categories: studies that 

address religion and studies that address spirituality. Both areas share much in common: 

they each address the search for the sacred and fundamental eternal issues, issues about 

meaning, use of our time, the nature of our relationships, and our community with one 

another (Matthews & Clark, 1998). Both areas of inquiry acknowledge the transcendent, 

that which is outside of us, and both offer methods for coping with suffering, 

meaninglessness, loss, and issues of guilt and shame (Matthews & Clark). 
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Research on the effects of religion on health and well-being is prolific. Religion 

has been shown to be an effective coping method for health problems (Oxman, Freeman, 

& Manheimer, 1995; Koenig, 1997a; Levin, Aarson, & Puchalski, 1997). Those 

individuals who identify themselves as religious report greater well-being (Ellison, 1991), 

morelife satisfaction (Ellison, Gay, & Glass, 1989), less depression (Koenig et al., 1992a; 

Kendler, Gardener, & Prescott, 1997), less anxiety (Koenig et al., 1993), and better 

coping with stress (Pargament, 1997), and they are much less at risk to commit suicide 

(Martin, 1984; Stack, 1983; Breault &, Barkey, 1982). 

There is increasing evidence that fervent religious belief and practice have not 

only mental health benefits but physical health results as well. Reported religiousness 

has been associated with lower blood pressure (Larson et al., 1989; Koenig et al., 1998), 

fewer strokes (Colantonio, Kasl, & Ostfeld, 1992), lower rates of death from 

cardiovascular disease (Goldbourt, Yaari, & Medalie, 1993), lower mortality post-op 

cardiac surgery (Oxman et al., 1995), and increased longevity in general (McCullough, 

Larson, Coinage, & Milano, 1997). Increased religious involvement has also been 

associated with reduced use of health services, iii particular hospitalization, oiir most 

expensive type of care (Koenig, 1998b). One area of research that comes closest to the 

topic of spiritual awareness is the area of religious connection/expression and health 

status. 

Oxman and associates (1995) studied; elderly individuals who had severe heart 

disease and underwent either aortic valve replacement or bypass surgery, or both; they 

were assessed for the impact of social participation in community groups and the role of 



142 

Strength and comfort from religion on mortality. Investigators enrolled 232 individuals 

55 years of age or older who were scheduled for elective surgery for one or both of the 

conditions cited above, within 38 months from the beginning of the study. All 

individuals were interviewed by a board-certified research psychiatrist for functional 

impairment, social networks. Inventory of Socially Supportive Behaviors, and 

Multidimensional Scale of Perceived Social Support, for psychological pathology 

(Hamilton Rating Scale for Depression and Neuroticism Extraversion Opermess Five 

Factor Inventory), and religious characteristics (five dimensions of the New Haven site of 

the Established Populations for the Epidemiologic Study of the Elderly). The biomedical 

variable of ejection fraction (EF) was obtained by 2-D echocardiography or 

ventriculography at the time of catheterization. Subjects were followed by a research 

internist for interview at 1-month post-discharge and 6 months after surgery. 

Among the religion variables, those individuals who reported no strength and 

comfort from religion had almost three times the risk of death as those with at least some 

strength and comfort (adjusted odds = 3.25;p=. 04; 95% CI, 1.09 to 9.72). The 

investigators also noted that not feeling deeply religious was associated with an increased 

risk of death. There was another trend detected as well, infrequent attendance at religious 

services was associated with an increased risk of death. Both a lack of participation in 

groups and no strength or comfort from religion, even controlling for biomedical indices, 

led to a fourfold risk of death by 6 months (adjusted odds = 4.26; p = .03; 0=95% CI, 

1.15 to 15.73; Oxman et al., 1995). The results of this study suggested that specific 
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social support and religion characteristics assessed before surgery were related to 

subsequent risk for death in the 6-nionth period after surgery. 

A 6-year longitudinal study with 3,851 elderly community-dwelling adults in 

North Carolina looked at the role of private religious activity and its effect on prolonged 

survival (Helm, Hays, Flint, Koenig, & Blazer, 2000). This prospective cohort design 

study was comprised of a predominance of Protestant (97.3%, with 59.3% Baptist) 

subjects. Private religious activities were assessed with the question, "How often do you 

spend time in private religious activities, such as prayer, meditation, or Bible study?" 

Subjects responded on a Likert scale from (1) rarely or never to (5) daily (or more often). 

In addition, demographic, physical health, social connection, and health practice variables 

were collected. Within the 6-year period, 1,137 subjects (29.5%) died (Helm et al.). 

The hypothesis of this study was that elderly persons who participated in private 

religious activity would survive longer that those who did not and that this benefit would 

be stronger in individuals who reported private religious activity in the absence of any 

impairment in activities of daily living (ADLs). The results of the study supported the 

hypothesis. Those who reported little participation in private religious activities were 

more likely to die during the follow-up period than those that that did not, but this 

association disappeared for the group as a whole once known risks for mortality were 

included (RH 1.08, 95% CI 0-.90-1.30). However, a significant survival advantage was 

found for those reporting private religious activity among the ADL-unimpaired group 

(Ar=l,793; Helm et al., 2000). 
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In this study it was found that private religious activities provided a protective 

effect against mortality for an elderly cohort free of functional impairment, even after 

controlling for numerous covariates; this effect did not persist in the ADL-impaired 

group. This is the first study of its kind to document the protective effect of private 

religious activity on mortality in a large community-dwelling population (Helm et al., 

2000). 

Mackenzie and associates (2000) conducted a qualitative study using focus groups 

and interviews to assess the spiritual-support hypothesis that religious belief fosters a 

sense of being in communication with—or having a relationship with—a higher power 

(i.e., spiritual support), which functions as social support as does a buffer for the effects 

of stress and increasing host resistance. A second objective of this study was to explore 

if spiritual support contributed to increased sense of coherence and enhanced 

psychological well-being. Forty-one individuals over a 6-month period at two continuing 

care retirement communities were interviewed. The question to be answered was "What 

do older adults themselves believe about religion and health, and what is the basis for 

these beliefs?" The investigators analyzed the transcripts by the process of grounded 

theory. 

In general, the older adults in this research study emphasized that religion and 

health were, for them, intimately linked. The following major conceptual categories were 

elicited from the analysis: religious belief fostered a feeling of receiving spiritual 

support; prayer was experienced as linking the mundane world with a higher power; and 

religion, spirituality, and health interacted in important ways. Although these subjects 
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told of the importance of social networks in contributing to their overall health, human 

assistance was generally spoken of as coming from a divine source (i.e., God working 

through the mundane world). Many participants drew great psychological comfort from 

the belief that a higher power was "in control" of their lives and that it was possible to 

use prayer to transfer psychological burdens to God. The sense of "being in God's 

hands" was one of the most common statements observed about the connection between 

religion and health, particularly psychological health (Mackenzie et al., 2000). 

As these studies showed, belief in a higher power has health-promoting properties 

for physical and psychological health. Survival, or decreased mortality, has been shovm 

to increase in people of "faith" or those who "believe in a higher power." These studies 

confirm the role of religious faith as health enhancing. 

Spiritual Practices 

Spiritual practices can be religious or secular. Examples of religious spiritual 

practices are reading the Bible or Koran, talking with God or praying, taking communion, 

and administering baptism. Examples of secular spiritual practices are the use of 

visualization to foster relaxation, meditation, reading, social support from family, and 

music. 

In a study by Reed (1991b), 100 terminally ill hospitalized adults, 100 non-

terminally ill hospitalized adults, and 100 non-hospitalized well adults were examined to 

identify differences in preferred spiritually related nursing actions. The reported nursing 

actions requested by individuals were both religious and secular practices of spirituality. 

The spiritual intervention most frequently requested from the nurse was a visit with 
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clergy (N= 116 [27%]) in all three groups (Reed, 1991b). In the sample of terminally ill 

adults, Reed (1991b) found that 20% reported the need to allow time for personal prayer, 

16% to provide time for family, 14% to talk with you about your beliefs, and 10% to read 

to you or with you. The second most identified spiritual need for non-terminally ill adults 

was to help them attend the hospital chapel (14%; Reed, 1991b). 

The findings of this study supported both religious and secular spiritual practices 

as necessary components in the support of patients' spiritual needs. The most desired 

role of the nurse was that of a facilitator and one who provided a spiritually supportive 

environment. Needs identified by patients described both types of spiritual practices 

discussed in the literature. 

Guillory, Sowell, Moneyham, and Seals (1997) examined the meaning and use of 

spirituality in women with HIV/AIDS in a sample of 45 women. Focus groups were 

conducted using semistructured interviews to understand the experience of HIV. Three 

questions were asked of participants: (1) What does the term "spirituality" mean to you? 

(2) Do you believe in a supreme being? and (3) How important is spirituality in your life? 

Seventy-six descriptions of spirituality were generated and analyzed into six major 

themes: (1) relationship with a supreme-being, (2) prayer and meditation, (3) peace, (4) 

love, (5) healing, and (6) religiosity (Guillory et al.). 

The identified spiritual practices emerged as the backbone of their spirituality and 

life. The most frequently identified spiritual theme was a personal relationship or 

coimectedness with a supreme being. Prayer was described as a spiritual ritual used in 

which participants communicated with a supreme being (Guillory et al., 1997). Although 
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prayer was the most frequent spiritual practice reported by study participants, other 

participants reported using meditation (Guillory et al.)- A majority of the women 

reported an increase in their church attendance since being diagnosed with HIV. 

Participants frequently referred to the Bible, the Koran, and other religious materials they 

read in connection with supporting their spirituality (Guillory et al.). 

In another study in an acute hospital setting, comprehensive psychological and 

physical health assessments were made on a sample of 1,011 men under the age of 40 and 

over age 65. These individuals were consecutively admitted to the medical and 

neurological services in a tertiary care medical center over a 16-month time period. 

Religious coping methods to deal with experienced stress were assessed using open-

ended, unstructured questions on how they coped with their situation. Twenty percent of 

patients interviewed spontaneously offered a religious response saying that they coped 

with—^prayer, trust and faith in God, belief in Jesus, or reading the Bible (Koenig et al., 

1991,1992a, 1992b; Koenig, 1993b). 

During the mental health evaluation, patients completed a self-rated depression 

scale were rated individually by the interviewer using the Hamilton Depression Rating 

Scale, and completed a structured psychiatric interview to standardize the depression 

diagnosis. Next, the association between religious coping and depression was examined 

as measured by (1) self-rated symptoms, (2) clinician-rated symptoms, and (3) structxired 

clinical interview, controlling for potentially 16 confovinding statistical health and 

psychosocial variables. Investigators concluded that religious coping was inversely 

related to self-rated symptoms (p < .0001), observer-rated symptoms {p < .0005), and 
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major depressive disorder {p < .05); in other words, the more often these men used 

religion to cope, the less likely they were to experience symptoms of depression, 

regardless of how depression was measured (Koenig et al., 1992b; Koenig, 1993b). The 

study demonstrated that religion had a buffering action on the adverse effects of 

environmental stress in men. 

Summary 

A primary form of spiritual awareness is the practice of spiritual activities. These 

spiritual practices, whether secular or religious in nature, are substantiated in the 

literature to be expressions of individuals' spirituality. In addition, spiritual practices 

were seen to have health-enhancing benefit. Spiritual awareness is a concept, that needs 

further study to validate the ramifications of its immediate and long-term effect on health 

and well-being. 

Patterns of Immune Function 

Saliva is an excellent vehicle to measure immune fimction (Fame et al., 1992; 

Stone & Bovbjerg, 1994; O'Leary, 1990; McClelland, Alexander & Marks, 1982; 

Jemmott et al., 1983; Jemmott & Maglorie, 1988). Low levels of sIgA indicate deficient 

immune protein synthesis and susceptibility to infection, whereas too high a level 

indicates chronic infections and immune-system overload (Lee, 1994). 

Numerous studies have shown sIgA to be sensitive to psychological variables 

(Hucklebridge et al., 1998). Studies with salivary sIgA vaUdate enhanced 

immunocompetence (up-regulation) with positive attitudes (Dillion, Minchoff, & Baker, 

1985), humor (Labott, Ahelman, Wolever, & Martin, 1990; Martin & Dobbin, 1988; 
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Lambert & Lambert, 1995), exposure to humanistic films (McClelland & Kirshnit, 1988), 

and relaxation techniques (Green & Green, 1987; Jasnoski & Kugler, 1987). Research 

supports sIgA immunosuppression (down-regulation) to be found with academic stress 

(Jemmott et al., 1983; McClelland, Ross, & Patel, 1985; Jemmott & Maglorie, 1988), 

negative mood and undesirable events (Evans et al., 1993; Stone & Bovbjerg, 1994; 

Stone, Reed, & Neale, 1987), health locus of control (Kubitz, Peavey, & Moore, 1986), 

and power motivation (McClelland, Floor, Davidson, & Saron, 1980). Specific studies 

will now be reviewed on these topic areas. 

Stress and sIgA 

The next area of research in this study is the effect of stress on sIgA. Annie and 

Groer (1991) looked at sIgA concentrations during pregnancy and at parturition. Thirty 

primigravidas provided stimulated saliva samples at 2-week intervals between 30 and 34 

weeks gestation, as measured by radial immunodiffusion (RID) assay. Results from the 

State Trait Anxiety Inventory were gathered to measure an individual's anxiety levels and 

from the Social Readjustment Scale to determine life events that required changes in 

social readjustment in their lifestyle. These researchers asked the question whether sIgA 

changes would occur at parturition (childbirth) compared to pregnancy baseline 

measures. The parturition sIgA decreased significantly from both the first and second 

baseline counts, withp values of 0.0007 and 0.002 levels, respectively, and was 

associated with higher state-anxiety scores. 

A repeated measures multivariate analysis of variance (MANOVA) was used to 

detect independent variables on changing sIgA values. Results indicated that time 
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provided the main effect (F = \2.\2>,p < 0.001), with time and Lamaze interaction 

significant (F = 2.96, p < 0.06; Annie & Groer, 1991). On post hoc analysis, the effect of 

Lamaze education was significantly associated with higher sIgA values during 

pregnancy. The Lamaze-prepared women actually experienced a greater drop in sIgA at 

parturition than did their non-Lamaze-prepared women (Annie & Groer). Of particular 

interest were childbirth or parturition sIgA correlation (r = 0.32, p < 0.08) and the sIgA 

difference value (r = 0.38,/? < 0.04); both correlated with neonatal complications (Annie 

& Groer, 1991). A regression analysis indicated that 14% of the variance in neonatal 

complication rate was explained by a drop in sIgA (F=4.63,p < 0.04; Annie & Groer). 

The investigators also noted that four of the five incidences of maternal postpartum 

complications occurred in women with the lowest detectable (1.1 mg/dl) or undetectable 

sIgA levels (12 of the subjects had 1.1 mg/dl or less as a parturition sIgA value; Annie & 

Groer). This study showed that a decrease in salivary IgA might be an indicator of 

immunocompetence and related to the degree of experienced anxiety. 

Evans, Bristow, Hucklebridge, Clow, and Pang (1994); measured acute stress in 

18 students taking a science module as part of their degree. This study sought to clarify 

within-subject inconsistencies in previous studies that reported decreased sIgA levels. 

The research hypothesis was that all measures (sIgA, salivary Cortisol, and Mood 

Adjective Checklist) would be higher around the time of assessment than the week 

before, and therefore, highest of all immediately after presentation. Study subjects were 

volunteers who were told the study involved monitoring academic stress with data 

collected over two consecutive weeks at designated scheduled hours; at 9:00 a.m., 10:30 
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a.m., 11:30 a.m., and 12:30 p.m., and immediately after their presentations in the second 

week. 

On each occasion, subjects filled out the Mood Adjective Checklist, which 

measures stress and arousal, and gave a 2-minute unstimulated saliva sample. Ten 

subjects ultimately met inclusion criteria. Three values per measure (sIgA, salivaiy 

Cortisol, and Mood Adjective Checklist) were generated per subject: mean of Week 1, 

mean of Week 2 (excluding post-presentation), and post-presentation. As hypothesized, 

all measures increased from Week 1 to Week 2, and from Week 2, to post-presentation. 

Page's Irend tests were significant at 1% for arousal, 5% for stress and Cortisol, and 10% 

for sIgA secretion rate (Evans et al, 1994). 

A known limitation of Ais study was the small sample size, and in the case of 

sIgA, the statistical significance was marginal (Evans et al, 1994). This study 

nevertheless does present some additional support for the view that acute academic stress 

may be associated with an increase in sIgA secretion rate, and it may also be associated 

with a parallel rise in Cortisol. A statistical strength of this study is that two of the three 

measured occasions are based on repeated measures rather than a single measurement, 

which improves reliability. The greatest contribution of this study is twofold: first, this 

study raised the possibility that arousal, not stress, was responsible for the immunological 

change and second, it provided additional research support for an increase in sIgA with 

acute stress. 

Kugler, Reintjes, Tewes, and Scedlowski (1996) examined the effect of acute 

psychological stress on sIgA and salivaiy Cortisol by assessing soccer coaches during 
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competition. Seventeen male soccer coaches were studied during the German 

championship season before, during, and after a match played by their team. Five data 

collection times were used for saliva samples (1) 2 hours before the match, (2) at the 

begitming of the match, (3) during the break, (4) at the end of the match, and (5) and 1 

hour after the match. Coaches were also asked to rate their degree of perceived tension 

and excitement graphically at these data-collection points. A control group (N=S) of 

subjects under resting conditions were tested with identical procedures. Sahva samples 

were unstimulated (no product such lemon drop candy or gum was used) over a 2-minute 

time frame and analyzed using the RID method. 

Statistical analysis using ANOVA revealed sIgA concentrations in the soccer 

coaches increased at the begiiming of the match (Time 2), showed the highest values 

during half-time (Time 3) and at the end of the match Time 4) and normalized 1 hour 

afterwards, hi contrast, sIgA levels in control subjects remained stable over time. The 

changes exhibited by the soccer coaches on sIgA were paralleled by a significant increase 

in salivary Cortisol levels but not in Uie control group. Peak Cortisol levels were 

evidenced during the half-time break (Time 3; 100% increase), with normalization of 

levels 1 hour after the match. These findings showed that comfwtition stress in soccer 

coaches elevated sIgA and salivary Cortisol concentrations, indicating that nonspecific 

humoral immune ftmctions were increased by acute psychological competition stress 

(Kugler et al., 1996). 

Zeier, Brauchli, and Joller-Jemelka (1996) studied the psychophysiological stess 

reactions in the work situation by assessing their sIgA and salivary Cortisol of air traffic 



controllers (ATC). ATCs are members of a profession known to be rather stressful. 

The hypothesis of the researchers was that during the measurement sessions, salivary 

Cortisol would increase and sIgA would decrease. Subjects were recruited from two 

centers of ATCs in Zurich and Geneva for a total of 199 male participants. Two methods 

of analysis for sIgA were used; RID and kinetic nephelometry (KN). Salivary Cortisol 

measurement was performed using a RID kit. 

Before and after two work sessions at a radar workstation, each lasting 100 

minutes, timed 2-minute saliva samples were collected. The investigated sessions were 

plarmed on the first work period or between 8:00 a.m. to 12:00 a.m. of the subject's usual 

shift. The first measurement session occurred in February, a month considered to have 

relatively light air traffic. The second session was assessed in May, considered a month 

of heavy air traffic. The ATCs perceived difficulty of work during the scheduled 

measurement sessions was assessed with a modified questionnaire. A built-in control 

was the collection of saliva samples from 10 subjects before and after a routinely 

scheduled lecture about the future of European air traffic control. From these saliva 

samples the concentration of sIgA was evaluated only with the RID method. 

The subjective reported assessment by ATCs of traffic workload was lower 

during the first session than during the second working session. The RID values of sIgA 

were highly correlated with the KN results (r = 0.73,< 0.001). Both working sessions 

showed a highly significant increase in sIgA concentration (RID: F [1,124] = 101.92,/? < 

0.001; KN: F[l,ll 1] = 42.89,;? < 0.001) and secretion rate (RID: F [1,125] = 61.68,/? < 

0.001; KN: F [1,112] = 33.90,/? < 0.001) with no significant interactions (Zeier et al.. 
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1996). In addition, for the RID sIgA concentration, there was a significant session effect 

(F [1,124] = 4.60, p < 0.05). Also, the level of Cortisol increased from pre-to post-session 

(F [1,125] = 16.60,;? <0.001). 

Data from the present study confirm that the demanding work of ATCs does 

increase salivary Cortisol and, unexpectedly, sIgA concentration. Previous studies have 

shown chronic stress to have immunosuppressive effects on sIgA. Furthermore, this 

increase was observed in concentration and secretion rate and in two different methods 

for measuring sIgA: RID and KN. The increase in sIgA was not found to be correlated 

with perceived or actual workload or v^th Cortisol response. The elevation in sIgA was 

determined by a different pathway than the Cortisol response. 

In summary, sIgA analysis using RID or BCN methods yielded the same result: an 

elevation in sIgA in ATCs. A comparison of methods revealed the KN values to be more 

dependent on the amount of saliva collected than were the values with the RID method. 

This result is why Hennig (1994) recommended using secretion rates with the KN 

method and using concentrations with the RID method. The obtained result of increased 

sIgA in individuals who experience chronic stress was imexpected and warrants further 

study. 

Relaxation and Immune Function 

Groer and associates (1994) investigated the effects of a 10-minute nursing back 

rub on salivary IgA and state anxiety in well older adults. The sample consisted of 32 

adults, a control group (A^=14) that received no intervention, and an experimental group 

(N=IS) that received a slow-stroke effleurage back rub. All subjects completed the State-
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Trait Anxiety Inventory and gave a 5-minute, nonstimulated saliva sample before and 

after the intervention. 

Analysis of covariance shov^ed that the back-rub treatment did not affect anxiety 

significantly. Baseline measures of anxiety on both groups were low, and both groups 

had reduced anxiety yet were not significantly different. The treatment (back rub) 

however, provided the source of variance for the post sIgA concentration increase (Groer 

et al., 1994). The back-rub intervention also influenced the sIgA rate change, at nearly 

significant level (p < 0.06; Groer et al.). This study suggested that a back rub might 

result in increased sIgA concentration, a phenomenon possibly attributed to relaxation 

and improved secretory immunity (Groer et al.). 

Rider and associates (1990) looked at the role of guided imagery and its effect on 

immune functioning. Forty-five subjects were randomly assigned to one of three groups 

(15 per group). In Group 1 (treatment group), subjects received educational training on 

the production of sIgA. Following their short educational training, these subjects listened 

to an audiotape that contained guided imagery instructions accompanied by music. In 

Group 2 (placebo control), subjects received no training about secretory immunoglobulin 

A but were told that music would be played that represented their current state of 

alertness and that it would change to facilitate different imagery. In Group 3 (placebo), 

subjects were tested before and after a 17-minute period of no activity. Measvirement on 

all subjects of sIgA, skin temperature, and Profile of Mood States (POMS) were obtained 

before and after each group's 17-minute session. Cassette tapes were given to Groups 1 
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and 2 to listen to every other day in a quiet environment for 6 weeks. Measurements 

were taken in Weeks 3 and 6 as well. 

Repeated measures analysis with orthogonal contrasts was used to evaluate the 

data. Significant increases were observed {p < .05) between pre-and post-tests for all 

three trials: baseline, Week 3 and Week 6. Group 1 (imagery) was significantly higher 

than Group 2 (placebo control [music]) in sIgA production for trials 2 and 3 {t= -1.96-, p 

< .03). Groups 1 and 2 combined (treatment and placebo control groups) revealed 

significantly greater increases in sIgA over Group 3 (control) for all three trials {t = 3.00; 

p < .003). The significance of this study is in suggesting that guided imagery and music 

have immune-enhancing effects. 

Daily Hassles and Immune Function 

In addition to previously stated research, a third area of concentration for sIgA 

research is daily mood fluctuation or daily hassles. In a study of 30 healthy male dental 

students. Stone, Cox, Valdimarsdottir, Jandorf, andNeale (1987b) measured sIgA 

response after oral stimulation with a rabbit albumin antigen three times a week for 8 

weeks. A subjective checklist measured mood three times a week. Two assays were 

used to determine sIgA activity per unit of immunoglobulin RID and an ELISA. Results 

revealed a large difference between sIgA on days of high-negative mood days (F [1,28]= 

9.92, J? < 0.01), which indicated lower levels of sIgA at these times (Stone et al., 1987b). 

Salivary IgA protein as measured by RID assays was not significantly related to mood 

status (F [1,28] = 1.98,;? = .18) and the direction of means was opposite of the ELISA 

(Stone et al.). This study supported immunosuppression with daily hassles £ind negative 
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mood. This study also supported the finding of ELISA as the more appropriate assay for 

the measurement of immunocompentence when analyzing sIgA. Further discussion on a 

comparison of these tests will be provided in Chapter 3. 

A follow-up study by Stone, Reed, and Neale (1987a) examined the relationship 

between undesirable events and desirable events and the onset of episodes of infectious 

illness. In this study, the degree of stress was represented by the number of events that 

were rated as imdesirable by subjects. The researchers hypothesized that it would be 

possible for stress to increase the risk of illness by producing a temporary suppression of 

sIgA, allowing infection to occur but with symptoms not apparent for 3 to 5 days. What 

they found was a predictable pattern of events preceding symptom episodes, a peak in 

undesirable events, and a trough in desirable ones several days prior to onset (Stone, 

Reed, & Neale). 

In another study. Stone and associates (1994) investigated and identified the link 

between stressful daily events and secretory immunoglobulin A. Ninety-six adults who 

lived in the same community completed daily-event questionnaires and gave daily saliva 

samples for 12 weeks. Stimulated saliva was collected and analyzed using RID (to 

determine the concentration of sIgA) and ELISA (to examine sIgA activity to the rabbit 

albumin) methods. As expected, a reporting of more desirable events within-subjects, on 

a day-to-day basis was related to more sIgA (F [1,2455] = 4.85, < .01), and reporting 

more undesirable events was related to less sIgA (F [1,2455] = 21.69, p < .03) (Stone et 

al., 1994). Positive affect related directly to sIgA and negative mood related inversely to 

the same day sIgA (Stone et al.). 
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Overall, the findings are consistent with the mediator role of sIgA in the stress-

illness association. Daily stress (defined by either an increase in the number of 

undesirable events or an absence of desirable events) may reduce the body's ability to 

synthesize sIgA (or protein) at mucosal sites, and this is possibly accomplished by 

increasing immvme-suppressing hormones such as Cortisol (Stone et al., 1994). This 

reduction increases the probability that a cold or influenza virus gains access at a mucosal 

surface (e.g., the nose) and thus increases the likelihood of infection and a clinical 

syndrome. 

Fame and associates (1992) also tested daily hassles and their effect on sIgA. The 

hypothesis they engendered was that the variation of time of the number of hassles should 

be followed by a variation in time in sIgA concentrations. The experiment was carried 

out in three sessions, wdth a 4-week interval in between each session. Results showed 

there was no relationship between daily hassles and sIgA when they were measured on 

the same day (Fame et al.). The focus is now on how does sIgA modifies in time as a 

result of preceding hassles. 

Negative Mood and Immxme Function 

Negative mood and immune function is a fourth area of concentration in sIgA 

research. In a study of the effect of negative mood, Evans, Bristow, Hucklebridge, Clow, 

and Walters (1993) examined 12 volunteer subjects on recordings of daily life events and 

mood (using the Assessment of Daily Events questionnaire and the Nowlis Mood 

Adjective Checklist) over a 2-week period, with timed saliva samples collected daily. 

Commonly reported sjmptoms of upper-respiratory track infection symptoms were also 
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assessed on each sampling day by a 12-item checklist. Subjects provided a 2-minute, 

timed, nonstimulated saliva sample. An ELISA was used to analyze sIgA. 

The investigators identified no statistically significant relationships between mood 

and sIgA secretion rate or sIgA concentration. Moderate degrees of correlation, possibly 

suggestive of significance in a larger sample size, were found between positive mood and 

secretion rate (r = .33) and positive mood and sIgA concentration (r = .34; Evans et a., 

1993). As expected, sIgA concentration were found to be inversely related to total 

volume of saliva produced (r =-.47; p = .06), suggesting the need to control for saliva 

flow rate by deriving secretion rates (Evans et al., 1993). The correlation between sIgA 

concentration and 'net' desirable events was also significant ( r = .58; /? = .02) as was the 

correlation with unadjusted undesirable events (r = -.59; p = .02; Evans et al.). 

Hypothesized relationships were not supported, but the opposite was uncovered: 

negative mood was significantly associated with higher sIgA secretion rate. These 

researchers found that the data for reported high negative mood days for 11 out of 12 

subjects tended to coincide with high sIgA secretion rate days and high sIgA 

concentrations. Ten of 11 subjects had higher concentrations of sIgA on days when there 

was a higher number of undesirable events (Evans et al., 1993). 

This research was generated to fill in gaps in the literature that reported studies 

with only positive mood and sIgA reported in previous studies. Findings revealed more 

questions regarding a rise in sIgA pattern with undesirable events. As a result of the data 

from this study, further collaboration and research are necessary to see if repeated 

analysis supports the above results. Salivary IgA is known to decrease with increased 
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risk of developing infection and to increase with immune overload. Possibly future 

studies on the role of undesirable events and negative mood could support the 

relationship of immvine-system overload in future studies. This study also confirmed the 

ELISA as the preferable analysis with sIgA on the groimds of both sensitivity and 

economy. 

Rein, Atkinson, and McCraty (1995) looked at sIgA, heart rate, and mood in 31 

individuals before and after they experienced compassion or anger. The investigators 

used two methods to induce the emotional states: self-induction and external induction by 

viewing a videotape. Feelings of compassion were induced by two different methods: 

intentionally self-inducing the feelings and using an external stimulation in a videotape of 

Mother Teresa caring for the diseased and dying in the slums of Calcutta. Feelings of 

anger were induced by two different methods: intentionally self-inducing the feelings or 

watching a war videotape. Unstimulated saliva samples were collected for 4 minutes on 

arrival at the lab and after a 15-minute rest period. Next, after 5-minutes of self-induced 

emotions or videotape, post-test measurements were obtained. 

The study by Rein and associates (1995), though difficult to follow, demonstrates 

that a 5-minute period of experiencing care and compassion immediately produced 

significant increases in sIgA levels. The investigators also noted in this study that self-

induction of a positive mood state was more effective than external methods in 

stimulating sIgA. 

In a randomized crossover design, Hucklebridge and associates (2000) conducted 

two follow-up studies as a result of findings from Evans and associates (1993). It was 



hypothesized in the follow-up studies that manipulation of mood with negative hedonic 

tone would down-regulate immime function (decrease sIgA), as is the case with chronic 

stress, whereas positive manipulation of mood would have the opposite effect (up-

regulate immune function or increase sIgA). Two methods were used to measure acute 

mood manipulation; recall visualization and music. 

The first study involved 19 female university students who attended a lab 

situation on two occasions. At baseline, a saliva sample was obtained before the subjects 

were asked to recall, write out, and reminisce over a 10-minute period on a situation in 

their life in which they could remember being very happy, or in the other condition, very 

guilty. The condition of recall was determined by subject number with the two test 

sessions separated by 7 days. After the recall period, subjects were asked to rate the 

intensity of their emotional experience on a scale of 1 (no impact) to 5 (high impact), 

after which a second saliva sample was taken (post-test). The subject then rested quietly 

for 30 minutes and read mood-neutral material until a third saliva sample was taken (30-

minute post-test). 

In the second follow-up study, 41 university students attended the laboratory on 

one occasion to assess sad and happy mood states induced by musical tapes. A baseline 

saliva sample was taken (pre-test). The subjects then listened to a 30-minute mood-

induction tape of either happy or vinhappy mood. After this experience, a second saliva 

sample was obtained (post-test). No subjective ratings were taken as the music tapes had 

been validated as effective in the manipulation of mood. In the second study it was not 

operationally possible to perform the crossover design. 



Saliva samples were passively collected over a 2 minute time frame at 10 a.m. by 

placing a cotton salivette dental swab under the tongue. A double antibody ELISA was 

used to measure sIgA, and a commercial solid phase RID kit was used to determine the 

level of salivary Cortisol. The determination of saliva volume in a fixed sampling period 

allowed the calculation of secretion rate of sIgA as concentration multiplied by volume 

over time. 

In the first study, an ANOVA was used to determine overall changes from resting 

levels for sIgA concentration, salivary flow, sIgA secretion rate, and salivary Cortisol 

from a zero point or constant factor, and whether the degree to which change differed by 

mood condition, either happy or sad, after 30-minute tape manipulations. No significant 

results were found for salivary flow or salivary Cortisol. Both sIgA concentration and 

sIgA secretion rate changed significantly above zero (F [1,15]=14.18; p < 0.002, and F 

[1,15]=7.88; p < 0.013), yet no significant effect was noted for mood condition or time of 

measurement. What was noted, however, was a pronounced elevation of sIgA secretion 

rate with the happy mood condition {F [1,15] = 4.48; p = 0.0; Hucklebridge et al., 2000). 

In the second study, changes from resting levels (pre-) to immediate post-music 

mood manipulation for sIgA concentration, salivary flow, sIgA secretion rate, and 

salivary Cortisol were analyzed using ANOVA. No significant difference was seen with 

salivary Cortisol. For sIgA concentration and sIgA secretion rate, the change scores were 

significantly above zero (JF [1,36] - 20.29,p < 0.0001, and F [1,36] = 12.4,^ < 0.001). 

There was no significant difference for mood condition for both sIgA concentration and 

sIgA secretion rate (Hucklebridge et al., 2000). 
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The hypothesized relationship that acute, happy mood manipulation would result 

in up-regulation of sIgA was supported in the study in conditions of both recall and 

music. In the first study, there was no evidence of hypothalamic-pituitary-adrenal (HPA) 

activation in any of the mood-manipulation conditions related to a decline in Cortisol 

levels. Finally, the prediction that the acute experience of a negative emotion such as 

guilt, thought to cause down-regulation as in chronic stress exposure, was not supported 

by the study findings. The predominant finding of this study was that there were 

increases in sIgA concentration and secretion rate for both positive and negative moods. 

In the more robust crossover design, there was some indication that a happy mood was 

associated with a greater increase in sIgA secretion rate, which could be sustained for 30 

minutes following the end of the mood-manipulation session. There was no change in 

free Cortisol associated with mood-induction procedures (Hucklebridge et al., 2000). 

This study confirms what Stone and Bovbjerg (1994), in a meta-analytic review, 

stated: that studies examining the direction of change in sIgA related to stressors are 

inconsistent. Therefore, further studies are needed to validate the neurohormonal 

chemical pathways activated (hypothalamus-pituitary-adrenal [HPA] versus sympathetic-

adrenal-medullary [SAM]) as well as studies that report sustained changes in sIgA over 

time. This study helped to support the need to calculate secretion rate for sIgA, looked 

further into the diurnal cycle of sIgA, and supported up-regulation or enhanced immimity 

with positive mood. 

Personality and Immime Function 
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Another area of concentration in sIgA research is the effect of personahty on 

sIgA. One personahty trait investigated by McClelland and associates (1982), analyzed 

individuals with a strong power motivation. Subjects who reported a need for power and 

a high level of stress had lower sIgA concentrations and a higher frequency of illness 

compared to other subjects. 

A second study by Jemmott and associates (1983) examined the interactive effects 

of inhibited power motivation and academic stress on the quantity of secretion of sIgA in 

dental students. Stress and IgA secretion rate were measured five different times 

throughout the academic year. Mean secretion of sIgA was reduced during stressfiil 

periods. Furthermore, student ratings of perceived stress in the academic setting were 

correlated with the magnitude of reductions in salivary IgA (Jemmott et al.). Secretion 

rates of IgA in students who exhibited stronger affiliative motives were generally higher, 

and students with inhibited power motivation failed to recover after the period of stress 

(O'Leary, 1990). A follow-up study by Jemmott and Magloire (1988) also found that 

students who reported effective support networks before the exam period displayed 

consistently higher sIgA levels than did their peers. These studies support the role of 

perceived stress and its effect on sIgA to be immunosuppressive if social support was not 

evaluated as adequate. 

A final study by McClelland and Kirshnit (1988) assessed interactions between 

motives and types of stressors in a study in which two films were shown to 132 college 

students. The first film depicted the entry of U.S. troops into World War II (Triumph of 
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the Axis in World War II) which was designed to arouse power motives. The second f i l m  

showed Mother Theresa ministering to the impoverished and ill in India; it was designed 

to stimulate the motivation of affiliation. Although this film of affiliation produced 

greater overall increases in salivary IgA responses initially and 1 hour later, only subjects 

high in power motivation displayed diminished salivary IgA in response to the power 

film (McClelland & Kirshnit). Once again, this study furnished evidence of individuals 

with a high level of inhibited power motivation exhibiting a diminished sIgA 

concentration. 

Cardiovascular Reactions and Immune Function 

Winzer and associates (1999) investigated the influence of sympathetic nervous 

system processes on mucosal immunity by comparing the effects of beta-adrenoceptor 

blockade with 40 mg of propranolol and placebo on sIgA at rest and during paced serial 

arithmetic, cold pressor, and submaximal cycling. Twenty students (11 men and 9 

women) with no history of cardiovascular or pulmonary disease participated in the study. 

Cardiovascular measurements included blood pressure, mean arterial pressure, 

electrocardiograph (ECG) and impedance cardiography (ICG). 

Secretory IgA concentration during PASAT increased from rest to task in a 2X2 

ANOVA {F [1,16] = 13.48,/? < .05; Winzer et al., 1999). The cold pressor task (putting 

one's hand in ice for 4-minutes) resulted in no change in salvia volume, sIgA 

concentration, and sIgA secretion rate, even with the presence of propranolol. In the 

exercise test, saliva volume was unaffected, yet increases occurred in both sIgA 

concentration (F [1,16] = 23.37,/? < .05) and sIgA secretion rate (F [1,16] = 11.24,/? < 
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.05). In addition, for sIgA concentration there was a significant Condition X Interval 

interaction effect (F [1,16] = 4.52, p < .05). Post-hoc comparisons showed that although 

sIgA concentration did not change from rest to task during placebo, it increased 

significantly with exercise and propranolol. 

The findings of this study appear to rule out beta-adrenergic mediation of sIgA 

responses to acute mental and exercise stress. Although stress-induced activation of the 

hypothalamic pituitary adrenal axis influences immune response (Webster, Elenkov, & 

Chrousos, 1997), a time lag occurs (Kirschbaum, Pirke, & Hellhammer, 1993). As a 

result, the rapid changes in sIgA observed in response to both mental and exercise stress 

have to be mediated through another mechanism. This mechanism is thought to be the 

rapidly acting sympathetic nervous system. 

Ring and associates (1999) performed another study on the role of the autonomic 

nervous system in sIgA responses to a laboratory challenge in which sIgA and 

cardiovascular activity were recorded at rest and during mental arithmetic and paced 

breathing. These tasks were selected to incorporate both the sympathetic (mental 

arithmetic) and parasympathetic (paced breathing) nervous systems. Twenty-four male 

undergraduate students had cardiovascular measurements from ICG, ECG, heart rate, 

preejection period, and total peripheral resistance. Unstimulated saliva samples were 

collected and analyzed using the RID assay. During each task and rest period, blood 

pressure was measured during Minutes 2, 5, and 8, and a saliva sample was obtained 

during Minutes 7 and 8. 
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A substantial rise in sIgA concentration (F [1,19] = \0.24,p< .05) was associated 

with paced auditory serial arithmetic test with little change in either saliva volume or 

sIgA secretion rate. The paced-breathing task revealed that sIgA concentration and sIgA 

secretion rate were unaffected. The data indicated that paced breathing affected neither 

sIgA concentration nor secretion rate. These results were at odds with previous research 

that supported relaxation as a way of increasing sIgA. Yet most relaxation techniques do 

not emphasize breathing. Saliva in this study was collected during the paced breathing, 

whereas in all previous studies, saliva was collected after relaxation, and so timing of 

saliva collection was a variable that needs further study. This study shows that acute 

rises in sIgA in saliva were mediated by increased adrenergic activity. 

Summary 

The past two decades have seen a rapid increase in research on the relationship 

between stress and health. This is evident in the emerging field of PNI. It has been 

known that emotional factors are related to physical diseases, that stress is 

immunosuppressive, and that social support has a positive influence on health (O'Leary, 

1990). Secretory IgA is an excellent noninvasive measure used to monitor one's immune 

system in response to good and bad stressors, to predict episodes of illness, and to 

attempt to understand further the mechanism of action of this secretory immunoglobulin 

under psychosocial influences. 

Also revealed in the review of the literature on sIgA was that a positive 

correlation exists between sIgA concentrations and personality (power motivation), 

negative mood, acute psychological stress, and relaxation. Some discrepancy, however. 
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exists between sIgA concentration and the measurement of daily hassles, undesirable 

events, and negative mood. These studies thus also validate the study of PNI: the study 

of measurable interaction between psychosocial and immunological processes. 

Research is beginning to lay a foundation about sIgA despite some conflicting 

results and alternative methods of testing. A field of study does not proliferate without 

conflict, for it is this very conflict that can serve as a catalyst to understand ftirther the 

intricateness in a specific field of study. One example is research concerning the 

biochemical pathway by which sIgA is mediated with acute stressors, is it the 

hypothalamic-pituitary-adrenal axis or the sympathetic-adrenal-medullary axis? There 

are studies that prove one or the other. In the relatively new field of PNI, there is a rapid 

evolution of knowledge, which holds promise for exploration of many 

psychophysiological links between behavior and disease. Secretory IgA is a superb 

vehicle to provide necessary immune-function measurement in this relatively new area of 

study. This biological marker continues to present challenges to scientists in the mode of 

analysis and timing of collection. 

Patterns of Physical Symptoms 

Headache intensity and duration are patterns of physical symptoms documented in 

the research literature on tension headaches. These measures of tension headache are 

labeled as clinical variables that are monitored and later correlated with diagnostic studies 

and interventions. Studies on tension headaches have measured intervention 

effectiveness on the degree of resolution of the headache characteristics of intensity and 

duration. Typically in research studies on headaches, these clinical variables are 
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documented and measured from subjects' headache diaries. A number of headache 

studies have enhsted such a protocol (Gutkin, Holbom, Walker, & Anderson, 1992, 1994; 

Marlowe, 1998). The headache diary has been foxmd to be sensitive to treatment effects, 

and improvement detected by it is significantly correlated with improvements in 

headache reported by other individuals who live with the headache patient (McKee, 

1993). 

Intervention studies examining tension headache intensity and duration typically 

fall into three categories: (1) electroymogram (EMG) biofeedback, (2) EMG biofeedback 

and relaxation, and (3) relaxation (stress management or progressive relaxation). Salient 

studies for each area of intervention in tension headaches will be reviewed as well as one 

study on perception of one's stress. 

Headache Intensity and Duration 

Rokicki, Holroyd, France, Lipchik and Kvaal (1997) tested the therapeutic 

improvements in tension headache activity achieved with combined relaxation and EMG 

biofeedback therapy. They screened 2,500 college students to enlist 45 subjects who met 

study criteria. Assessments were made from more than one muscle group with 

biofeedback training, feedback was given from more than one location, change in both 

central and peripheral physiological responses was monitored, and cognitive induced 

changes were noted by the provided training. 

Investigators asked subjects to use a headache diary to record headache pain four 

times a day on an 11-point scale. Peak headache intensity was rated greater than 2 on the 

provided pain scale, and a Headache Activity score was tabulated from the summing of 
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the week's ratings. The number of headache-free days was also computed. The 

Headache Specific Locus of Control Scale, the Health Care Professionals Scale, and the 

Headache Self-Efficacy Scale were administered to assess cognitive changes in subjects. 

Participants were randomly assigned to one of two groups: a combined 6-session 

relaxation/EMG biofeedback-training group or the record-only control group, whose 

members attended a weekly session similar in duration to the treatment group. 

A repeated measures, 2 (pre-post) x 2 (group) MANOVA was performed using 

the two headache measures (headache activity and headache-free days) and medication 
/ 

intake. The Group x Pre-Post interaction was significant {F [2,39] = 4.35,< .05; Rokick 

et al., 1997). Univariate F-tests showed the treated individuals to have greater 

improvements in headache activity (7^^1.40]= 4.91 . P< .05), they reported more 

headache-free days {F [1,40] = 4.11, p< .05), and they showed a larger reduction in 

analgesic consumption {F [1,40] = 3.9, p< .055; Rokick et al.). Individuals assigned to 

the treatment group indicated a slightly higher external locus of control scores than 

control subjects before treatment. A significant decrease was seen in the external locus 

of control scores from pre- to post-treatment observed in treated subjects but not for 

participants in the control group (Rokick et al.). In the measurement of self-efficacy, a 

repeated measures t-test revealed that only the treatment group had a significant increase 

in self-efficacy from pre- to post-treatment. 

In conclusion, this study showed that the combination of relaxation/EMG 

biofeedback training produced statistically and clinically significant improvements in 

headache activity and analgesic usage, while untreated participants failed to improve on 



171 

any of these measvires (Rokick et al., 1997). A 50% reduction in headache activity was 

seen in 51% of treated subjects. This sort of training was also of value from a cognitive 

standpoint, because the subjects changed by the end of the study, going from a belief that 

their headaches were due to factors beyond their control to confidence that they could 

take actions to prevent or control their headaches. 

Holroyd and associates (2001) conducted a randomized placebo-controlled trial 

from two outpatient clinics with chronic tension-type headache sufferers. Investigators 

recruited 203 adults with a diagnosis of chronic tension-type headache were recruited. 

Participants were randomly assigned to one of four groups: (1) medication, to receive 

tricyclic antidepressant (antidepressant medication [AM]; N= 53); (2) placebo (N = 48); 

(3) stress management therapy (SMT), three cognitive therapy sessions and two 

telephone contacts plus placebo (A'=49); (4) stress management therapy plus 

antidepressant medication (SMT plus AM) (iV=53). A baseline assessment of one 

month's headache pain, four times a day rating on a scale of 0-10 recorded in a headache 

diary occurred before randomization to a group. Each treatment protocol required three 

clinic visits and two telephone contacts during a 2-month period of time. 

All three treatments, not including the placebo, showed positive changes in 

headache activity with improvement more rapid in the AM group than SMT group. At 

the 6-month evaluation, the AM and SMT groups each showed significantly greater 

decreases in headache activity than the placebo groups measured by the headache index. 

The combined group of AM plus SMT showed a greater proportion of participants at the 
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6-month evaluation to have clinically significant 50% reduction in headache mean scores 

(Holroyd et al., 2001). 

In summary, results indicate that AM and SMT, alone and in combination, are 

effective in reducing chronic tension-type headaches, analgesic medication consumed and 

the degree of headache-related disability (Holroyd et al., 2001). All three of the active 

treatment groups produced improvements in each of the study variables, yet chronic 

tension-type headaches were shown to be unresponsive to even 8 months of clinical 

attention and treatment with placebo. It was not fully evident until the 6-month mark that 

the SMT group experienced improvements in headache index scores. This finding was 

possibly related to learned stress-management skills applied for several months before 

they have an affect on frequent to almost daily headaches. 

Davis and associates (1998) examined the impact of stress on headaches by 

monitoring both physiological responses (e.g., pulse, blood volume, skin resistance, and 

EMG) and self-reported responses to a stressful event in chronic tension-type headache 

and migraine headache sufferers and healthy control subjects. Thirty college students 

were recruited who met International Headache Society (HIS) criteria for chronic 

tension-type headache {N= 10), and migraine headache (N= 10). The control subjects 

(N-10) had no headaches. 

All participants completed the University of North Dakota Headache 

Questioimaire (UND) that assesses headache frequency, intensity, and duration. Next an 

appointment was made for an individual meeting for the experiment. EMG recordings 

were obtained from participants' foreheads. Pulse and peripheral blood volume were 
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obtained from the index finger of the participants' nondominant hand. Skin conductance 

was obtained from the thenar eminence and the hyothenar eminences of the participants' 

nondominant hand. 

The experiment consisted of participants giving a news report that would be 

recorded with video equipment, lasting 8 minutes, and each participant was given 12 

minutes to prepare. Following a 10-minute laboratory adaptation period, 16 minutes of 

physiological recording took place (baseline). It was at this time that participants were 

told their task to deliver a news report as if they were a television newscaster. 

Participants were also informed the investigators were interested in how well individuals 

could complete a stressful task with little preparation. After each participant's 8 minute 

newscast, 16 minutes of physiological recording occurred during a recovery period. Self-

reports of stress were obtained throughout the experiment at 1-minute intervals, based on 

a Likert scale ranging from 0 to 6, with a score of 0 indicating no stress, and a score of 6 

indicating extreme stress. 

In the tension-type headache group, 4 of the 10 participants had significant 

correlations between self-reported stress and pulse rate. In relation to blood volume, 3 

out of 10 participants had significant correlations between self-reported stress and blood 

volume. In regards to skin resistance, only 2 out of 10 participants had a significant 

correlation between self-reported stress and skin resistance. In the EMG tracing, 3 out of 

10 participants showed significant correlations between self-reported stress and EMG. 

In the migraine headache group, 6 out of 10 participants had significant 

correlations between self-reported stress and pulse rate. In relation to blood volume, 4 



174 

out of 10 participants had significant correlations between self-reported stress and blood 

volume. In regards to skin resistance, 4 out of 10 participants had a significant 

correlation between self-reported stress and skin resistance. In the EMG tracing, 5 out of 

10 participants showed significant correlations between self-reported stress and EMG. 

In the control headache group, 8 out of 10 participants had significant correlations 

between self-reported stress and pulse rate. In relation to blood volume, 5 out of 10 

participants had significant correlations between self-reported stress and blood volume. 

In regards to skin resistance, 4 out of 10 participants had a significant correlation between 

self-reported stress and skin resistance. In the EMG tracing, 3 out of 10 participants 

showed significant correlations between self-reported stress and EMG. 

In summary, this study provides a comparison between headache sufferers and 

control participants to reveal self-reports of stress on four measures, pulse, blood volume, 

skin resistance, and EMG. The control participants showed a greater number of 

significant correlations between stress and physiological activity than tension-type 

headache sufferers (especially pulse rate), suggesting that tension-type headache sufferers 

could have more difficulty accurately assessing and possibly altering their physiological 

arousal (Davis et al., 1998). As a composite, the differences noted between the control 

and tension-type headache participants, points to physiological disregulation as perhaps 

playing a role in the occurrence of tension headaches. Furthermore, these differences 

help to support the role of nonpharmacological treatments for tension headache sufferers 

to identify and accurately assess their levels of stress and physiological activity as 

methods to reduce arousal and better maintain homeostasis. 
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Marlowe (1998) examined 114 headache sufferers who reported headaches, 

stressful events, appraisal processes, and coping responses over a 28-day period. Three 

headache measures were derived from recordings at hourly intervals headache frequency, 

duration, and intensity. At the conclusion of each day, subjects recorded stressful events 

experienced in the preceding 24-hour period. The goal of this study was to assess 

primary (which stressful events mattered most) and secondary appraisal (extent to which 

they believed they could change the event) of stressful events. Coping was also assessed 

using the Event Coping Scale. 

Results showed that 90% of subjects reported at least one stressful event to occur 

within the period of a headache (Marlowe, 1998). Avoidance coping was associated with 

higher ratings of headache intensity pos-event and direct coping with lower pos-event 

ratings. This study concluded that stressful events might be causally related to headache 

and that the types of response by headache sufferers had implications for the onset and 

intensity of attacks (Marlowe). 

The comparison of the efficacy of progressive relaxation (PR) and EMG-

biofeedback (EMG-BF) for children with tension-type headache and combined headache 

in a randomized control-group design was the main objective in a study by Kroner-

Herwig, Mohn, and Pothmann (1998). Forty boys and girls with an average age of 11 

years were randomly assigned to one of four treatment conditions, PR, EMG-

biofeedback, PR and EMG, and control. 

All training consisted of six 1-hour sessions each in the relaxation-treatment (PR) 

group and twelve 30-minute sessions in the biofeedback (EMG-BF) group. Biofeedback 



was monitored from the fronahtis muscle using an electrode placement. The EMG-BF 

children were instructed to practice their relaxation at home. In both groups (PR and 

EMG-BF), the children were instructed to use guided imagery with an individual 

therapist. Headache diaries were kept for a 4-week period before the treatment and again 

after the end of treatment for an additional 6 months. 

Using ANOVA, the variables of headache frequency, intensity, and duration were 

derived from headache diaries as mean daily scores, based on 28 days of each assessment 

period. The only significant effect was for the variable duration of headache (F [1,36] = 

4.56, p = 0.04), revealing that the EMG-BF produced better results than PR. 

Multivariate analysis of post-follow-up results showed that the positive changes not only 

remained present at follow-up in the EMG-BF group but increased over time (F [3,33] = 

2.68, p = 0.063). A very positive finding of this study was that there was a reduction in 

headache duration: it not only stabilized at follow-up but improved over time. 

Mannix, Chandurkar, Rybicki, Tusek, and Solomon (1999) hypothesized that 

individuals using guided imagery (GI) with individual therapy would have improved 

quality-of-life scores specifically in the domains of pain and emotional functioning. 

They examined the effect of GI on 129 patients with chronic tension-type headaches with 

individual therapy received by patients in conjunction with GI. This prospective, self-

report study was approved by the IRB of the Cleveland Clinic. Only patients with chronic 

tension-type headaches, with or without migraine, were enrolled in the study. A control 

group of chronic tension-type headache patients received individual therapy but no GI. 



The Headache Disabihty Inventory and the Medical Outcomes Study Short Form (SF-36) 

were given at the first visit of the patients and again 1 month later. 

At 1-month follow-up, the patients in the GI group indicated that their headaches 

were much better (that is, reduced in severity) by 21.7% than patients in the control group 

(76%). Quality of Life scores changed significantly for the GI patients in physical 

fimctioning, vitality, and role-emotional. In the SF-36, the GI patients showed 

significantly more improvement than did control patients in three domains: bodily pain, 

vitality, and mental health. No difference in change scores was noted on the Headache 

Disability Inventory between groups over time, yet significant improvement was made 

for emotional function of both groups. 

This study demonstrated improvement in patients with chronic tension-type 

headache who received individual therapy. Patients in both groups had significant 

changes in Quality of Life scores and disability. In addition, patients in the GI group 

showed significant improvement compared to patients in the control group in the three 

SF-36 domains of bodily pain, vitality, and mental health. In summary, patients in the GI 

group showed greater improvement in the short term than did individuals who had 

standard medical care. 

Fitchtel and Larsson (2001) studied the effects of relaxation treatment in 36 

adolescents aged 13 to 18 years who suffered from migraine or migraine and tension-type 

headaches (TTH), when compared to a wait-list (WL) control group. All subjects had 

headaches for a period of 6 months, which fulfilled the IHS diagnostic criteria for 

migraine or both migraine and TTH, and they experienced migraine headaches at least 
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twice a month. Headache diaries were kept by subjects who rated headache intensity four 

times a day on a Likert scale of 0 to 5, with 0 being "no headache" and 5 being "very 

severe." 

There were five outcome measures of this study: (1) the headache sum or the sum 

of all headache intensity scores for each week; (2) headache frequency, which counted 

the number of headaches a week; (3) the number of headache-free days in a week; (4) 

headache duration, as the mean length of all headache episodes in a week; and (5) the 

peak headache intensity as estimated by using the single highest headache rating per 

week. 

The relaxation treatment was given for 45 minutes during eight to ten sessions. 

This treatment consisted of progressive relaxation and short relaxation techniques. Chi-

square tests were estimated associations between the numbers of adolescents who had 

experienced a clinically meaningful improvement in the two treatment groups. Between-

group differences were calculated by using one-tailed t-tests for pre-gain and post-gain 

scores on each of the headache measures, which were used as dependent variables. 

The adolescents in the relaxation group improved significantly more than did 

those individuals in the WL control group on mean total headache simi (t [34] = 2.09, p < 

.05), as well as on gain scores for total migraine activity (t [34] = 2.S8,p < .05). Yet no 

differences were found between the treatment groups for total TTH activity. In the 

relaxation group, peak intensity scores of total headache activity as well as migraine 

intensity scores were significantly improved, as compared to the WL condition [33] = 

2.45, p < .05 and t [33] =2.06, p< .05 respectively). The reported frequency of migraine 
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was significantly improved for those in the relaxation group, as compared to the WL 

condition (t [30] =1.79,/?< .05). Sixty-nine percent of the subjects treated with relaxation 

experienced a clinically meaningful improvement in migraine headaches; this was in 

comparison to 38% of the subjects in the WL condition. No significant differences 

between the two groups were seen for TTH or between the treatment groups for 

headache- free days. 

In conclusion, although a decrease mean in total headache activity was found for 

subjects treated with relaxation, this difference was not found to be significant between 

post-treatment and follow-up measurements. However, TTH did not improve more 

within the group of subjects in the relaxation group, compared with those in the WL 

group. An explanation for this finding could be that the greater improvement in migraine 

headache was related to a migraine being a more distinct headache, with its more definite 

onset and higher intensity than TTH. Therefore, migraine headaches were easier for 

adolescents to assess than TTH. 

Andrasik and associates (2003) explored the benefits of a brief neurologist-

administered behavioral treatment for pediatric headache sufferers. This approach was 

utilized to place minimal demands on the provider and patient in such a way that it could 

be readily applied to practice settings of today. 

The sample (N = 37) consisted of 26 women and 11 men (mean age 12.3 years), 

all diagnosed with episodic tension-type headache. Study participants ranged in age from 

9 to 16 years. Patients completed daily headache diaries for 30 days before the period of 

treatment began and again at follow-up evaluations occurring at 1, 3, 6, and 12 months. 
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Study outcomes were based on days of headache activity, the use of analgesics, and the 

State-Trait Anxiety Inventory for Children and the Child Depression Inventory. 

Patients were seen in small groups (three to five individuals, assigned based on 

similar ages) once a week for 8 weeks, with sessions held for 30 minutes. Each session 

had a format: (1) review of the prior week; (2) analysis of and ways to cope with 

headache-producing situations; and (3) practice of progressive muscle-relaxation training 

with eight muscle groups (lower arms, upper arms, legs, abdomen, chest, shoulders, eyes, 

and forehead). A tape recording of the first session' s progressive relaxation was provided 

to guide home practice. 

Statistically significant results were found for every variable except analgesic 

tables, according to one-way ANOVAs. The improvements recorded at the end of 

treatment continued up to a 1-year follow-up. The analgesic tablet consumption, 

although not statistically significant, was reduced 50%, which is a sizeable clinical 

outcome. 

In summary, this study showed treatment effects exceeded those found for a 

single-session treatment as explored by Powers and associates (2001). This finding, of the 

positive value of more intensive treatment, suggests that treatment should extend to more 

than one session. Larger samples using this same design are now encouraged. 

Summarv 

Three categories of tension headache studies on EMG biofeedback and relaxation, 

EMG biofeedback, and relaxation supported various degrees of resolution of the physical 

symptoms of tension headache and migraine frequency, intensity, and duration. The use 
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of headache diaries supported the clinical effectiveness of interventions that assessed 

changes in headache symptoms. The headache index was a favorable variable used to 

compute changes in reported tension headache frequency and intensity, with duration a 

less-oflen-measured ingredient of the headache experience. Multiple means of 

relaxation were employed for headache suffers from progressive relaxation to guided 

imagery and biofeedback all showing added benefit over control group's headache 

sufferers. 

Summary 

This chapter provided a literature review of the variables described in the 

theoretical framework presented in Chapter 1. The theorized positive and negative 

relationships between indicators of perceived stress, time perception (time pressure), 

spiritual awareness (spiritual practices), immune function (sIgA), and physical symptoms 

(tension headache intensity, and duration) were supported by the literature reviewed here. 

Stress in general has a strong immunosuppression presence in the body, as 

measured by a variety of immune markers: natural killer (NK) cells, T-lymphocytes, 

interferons, and CD4 and CDS cell coimts. Relaxation measures in acute stress were 

found to have a positive immune impact on NK cells, an increase in sIgA with a positive 

mood and a decrease in sIgA with high levels of reported perceived stress and the need 

for power. The weakness in the literature on sIgA is the inconsistency in methods used 

(RID, KIN, and ELIS A), the unit of analysis reported (concentration or secretion rate), 

and the direction of change to stressors (with some studies having an elevation in sIgA 

with negative mood, while others have a decease in sIgA). A second area of weakness of 
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sIgA data in the literature is understanding how this immune marker is mediated: with the 

HP AC or SAM systems or both? The two strongest relationships uncovered in this 

review of literature were the immimocompetent effect of religion or a belief system on 

overall health and the decreased risk of death. The second relationship of great impact 

that was consistently found in the literature was the positive immune response of 

relaxation (progressive, EMG-BF, autogenic training, or mindfiilness meditation) on 

multiple stressors, as measured by biological markers and self-report symptoms. 

Empirical and theoretical support for each of these concepts as patterns of the 

adult life process was also provided. The complexity of the proposed study variables and 

their interplay was shown, including gaps in the literature and inconsistencies. The 

uniqueness of this study is the testing of an intervention in an experimental design with 

variables that represent the mind-body-spirit connection in health and life. The 

psychobiology of perceived stress and how it is physiologically processed by 

neuroimmune-endocrine factors to impact health clearly needs further study. 
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CHAPTER 3 

Methodology 

In this chapter, the research design, sample, setting, protection of human subjects, 

data-collection protocol, procedures, and data analysis are presented. Also included, are 

an analysis and discussion of the psychometric properties of the instruments and the 

validity (accuracy) and reliability (precision) of the selected biological assay. Lastly, the 

planned curriculum for mindfulness meditation and the educational class on tension 

headache are presented. 

Research Design 

This research study used a mixed pre-/post-experimental design v^ith pre-/post-

comparisons, correlational and longitudinal analyses to examine the effects of a 

behavioral intervention on tension headaches and sIgA. Changes in other variables 

(perceived stress, time pressure, and spiritual practices) were also examined over time. 

An experimental design includes random assigrmient of participants to test the 

effectiveness of an intervention as compared to a comparison (Cook & Campbell, 1979). 

The intervention group continued to use their physician, medications, and received 

mindfulness meditation. The comparison group continued to use their physician, 

medications, and received an educational class on tension headaches. Randomization 

was used to control for bias related to history, motivation, instrumentation, statistical 

regression, and selection. The following analyses were used: (1) correlation analyses, to 

examine what relationships existed between study variables; (2) analysis of covariance 

(ANCOVA), to examine group mean differences pre- and post- intervention on the 
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measured study variables; (3) multiple regression, to identify the best set of correlates of 

the physical health variables; (3) growth curve analysis, to examine change over time in 

tension headache symptomatology and in selected demographic variables. 

The experimental design was chosen to test the effect of the intervention of 

mindfulness meditation. True experiments are a superior tool to infer causality related to 

manipulation, control, and randomization (Ferketich & Verran, 1990). Control allows the 

researcher to eliminate confounding variables or alternative explanations; it also lends for 

greater precision to outcomes (Cook & Campbell, 1979). Randomization in causal 

inference is the ceteris paribus, that is, all things are held equal, which provides for 

corrobation of treatment effects (Campbell & Stanley, 1963). 

The measurement model is based on the conceptual model presented in chapter 1, 

which illustrates the proposed relationships (FIGURE 3.1). These hypothesized 

relationships are based on the review of the literature and the researcher's personal 

experience as a health care provider. The measurement model further specifies the study 

variables in terms of their measurement by what instrument. Time perception in the 

measurement model is time'pressure, spiritual awareness is spiritual practices, immune 

function is sIgA and physical symptoms are tension headache intensity and tension 

headache dviration. 

The following hypothesized relationships derived fi"om the research questions 

presented in chapter 1, depict a picture of the proposed relationships. Buddhist 

mindfiilness meditation is hypothesized to have a negative effect on perceived stress 

(using the Perceived Stress Scale), time pressure (using the Time Opinion Inventory), and 
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tension headache intensity and tension headache duration (using headache diaries), and a 

positive effect on spiritual practices (as measured by Spiritual Perspective Scale), and 

sIgA (measured with an enzyme linked immunosorbent assay). Perceived stress and time 

pressure are hypothesized to have a negative effect on spiritual practices and sIgA, and a 

positive effect on tension headache intensity and tension headache duration. Spiritual 

practices are hypothesized to have a negative effect on perceived stress, time pressure, 

and tension headache intensity and tension headache duration. The alpha coefficient was 

selected at the .05 level for all statistical tests. 

Sample 

The sample criteria were subjects had to be 18 years of age or older; were able to 

read and write English; were not involved in any formal meditation practice within the 

last 3-months; and were diagnosed with tension headaches by Water's Headache 
c 

Questionnaire, the absence of moderate or severe depression as measured by the Beck 

Depression Inventory, and the no drug or alcohol dependency as measured by the CAGE 

tool for alcohol dependency. All participants in the study had tension headaches as 

classified by the Water's Headache Questionnaire. No individuals in the study had 

moderate to severe depression or were positive for an alcohol or drug dependency. 

Calculation of the effect size was determined for both an ANCOVA and multiple 

regression analyses. An ANCOVA for two groups and with a large effect size of .40, an 

alpha level of .05, yields a power of .93 requiring 30 subjects per group (Cohen & Cohen, 

1983; Cohen, 1988). Multiple regression at a medium effect size of .16 with six 
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independent variables, at the .05 level of significance, renders a power of .84 (Cohen, 

1988; Cohen & Cohen, 1983) for 30 subjects per group. 

Heterogeneity of the sample resulted from the broad community-based 

advertising to enlist study participants. Participants were recruited from a local 

newspaper ad that ran for 6 weeks at a time over four cycles of recruitment, and a large 

university campus newspaper for 4 weeks, and from postings on community college 

campuses, in two individual doctor offices, in one hospital newsletter, at senior 

retirement centers' bulletin boards, and in the health office of a semiconductor company. 

Instruments 

The study design involved the assessment of the relationships among several 

study variables (perceived stress, time pressure, spiritual practices, sIgA, and tension 

headache intensity and tension headache duration). Pen-and-paper instruments were used 

to measxire all study variables except sIgA. All pen-and-paper instruments were self-

report, as the study participants' subjective experience was central to the theoretical 

framework of this proposed research. A description of the pen-and- paper instruments 

and the biological marker will follow, including their individual reliability and validity 

estimates. 

Perceived Stress Scale (PSS) 

The Perceived Stress Scale (PSS) is a measure of the degree to which situations in 

one's life are appraised as stressfril (Cohen et al., 1983). Items were designed to register 

how unpredictable, uncontrollable, and overloaded individuals find their lives. The PSS is 

easy to use because it was created for those with a junior high school level of education 
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and has been tested in community samples. It can be administered in only a few minutes, 

thus reducing burden on the study subjects. 

The PSS scale is a 10-item tool (APPENDIX B). The questions in the PSS ask 

about feelings and thoughts during the previous month. Respondents are asked how often 

they felt a certain way. The questions in the PSS is sensitive to stress resulting from 

events occurring in their lives, the lives of their friends and relatives, and to expectations 

concerning fixture events (Cohen & Williamson, 1988). Because the levels of appraised 

stress should be influenced by daily hassles, major events, and changes in coping 

resources, the predictive validity of the PSS is expected to decrease after 4 to 8 weeks 

(Cohen & Williamson, 1988). 

This tool has 5-Likert type anchors for each question: never (0), almost never (1), 

sometimes (2), fairly often (3), and very often (4). PSS scores are obtained by reversing 

responses to the seven positively stated items and summing across all scale items. This 

tool provides a summative score of 10-50, indicating degrees of stress, with more stress 

making the score higher. 

Reliability of the PSS is supported by coefficient alphas that range from 0.84 and 

0.86 in each of three samples in the original psychometric analysis (Cohen et al., 1983). 

In an assessment of PSS, a Cronbach's alpha of 0.87 was found (Gotlib, Whiffen, & 

Mount, 1991); .92 in Miller and associates 2002; and .87 by Schwarz & Dunphy, 2003. 

Cohen and associates (1983) reported adequate short-term test-retest reliability (.85) for 

the PSS tool. 
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Cohen (Cohen et al., 1983; Cohen, 1986) reported both conciirrent and predictive 

validity for the PSS, finding that it provided better predictions of stress than did Life-

Event Scales of Psychological Symptoms, physical symptoms, and utilization of health 

services. Construct validity of the PSS was validated by Sawatzky (1996) with 

significant correlations found between perceived life stress and perceived severity of 

work stress, and Gallagher and associates (1992) between caregivers' perceived stress 

and Alzheimer individuals vwth sundowners behavior. Cole (1999) also found strong 

supporting evidence for the unidimensionality of the 10 items in the PSS, and no 

association between these questions and exogenous variables, such as sex and race. 

Time Opinion Inventory (TOI) 

The Time Opinion Inventory (TOI) assesses various dimensions of temporality, 

but in this study, only one dimension (time pressure) was assessed. The item used in the 

dimension of time pressure had a 5-Likert-type scale (APPENDIX B). The question this 

dimension asked was to what degree does someone feel under time pressure? Responses 

ranged from almost all the time (1), frequently (2), sometimes (3), only occasionally (4), 

and rarely or never (5). Responses were therefore reversed to reflect the degree of 

experienced time pressure. The higher the number the higher one's experience of time 

pressure. 

This instrument has been used in studies with terminally ill patient's psychiatric 

patients (Neuringer & Harris, 1974; Fitzpatrick, Donovan, & Johnston, 1980a) and 

relatively homogeneous healthy adults (Fitzpatrick, 1980b). Construct validity has been 

determined to be fairly high for this instrument (Kuhlen & Monge, 1968). Because only 
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one item on the TOI was used to measure time pressure, the Cronbach's alpha could not 

be computed. 

Spiritual Perspective Scale fSPS) 

The SPS, developed by Reed (1986), was used to measure the extent to which 

individuals' perceived spirituality was important and the extent to which they engage in 

spiritually related activities. It is a 10-item instrument in which responses to each item 

are selected from a scale of 1.0 to 6.0, with 6.0 indicating greater religious perspective 

(APPENDIX B). The SPS score is calculated by adding across items and calculating an 

arithmetic mean. 

Reliability estimates of internal consistency, as indicated by Cronbach's alpha, 

ranged from .86 (Reed & McGaffic, 1994) to .95 (Reed, 1987). All of the interitem 

correlations were found to be greater than .40 in Reed's study of spirituality and well 

being in terminally ill and nonterminally ill adults (Reed, 1987). 

Concurrent validity has been supported through positive correlations between the 

SPS and religious background of study participants in two studies of terminally ill and 

nonterminally ill adults (Reed, 1986,1987). Further, the SPS showed statistically 

significant correlations in measures of spirituality (positive) and hopelessness (negative) 

in a study of depressed and nondepressed older adults (Reed & McGaffic, 1994). 

Biological Assay 

The evaluation principles of validity and reliability in psychometrics are 

applicable to accuracy and precision in biological measurement (Zeller et al., 1996b). 

Validity or variability is referred to as the biometric construct of precision (Zeller et al). 
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Variability needs to be acknowledged, and if possible, controlled both biologically and 

analytically. Biological variability in measurement can be controlled first by acquiring 

samples at the same time of day or night to reduce circadian or diurnal fluctuations that 

can occur with immunological parameters (Zeller et al.). 

All saliva samples in this study were collected between 6:30 and 7:00 p.m. 

Findings that support biological variability need to be reported in the literature, no matter 

whether they reflect age, gender, or ethnicity. One such study with sIgA has documented 

variability; Miletic and associates (1996) found elderly individuals to have reduced levels 

of sIgA when compared to young individuals. Also recommended, are individual 

baseline measures obtained for all biological variables (Zeller et al, 1996b). This 

investigator took a baseline sIgA measurement on all study participants prior to the start 

of the intervention and educational class for the comparison group. 

Analytical variability deals specifically with the potential sources of laboratory 

error, which could include specimen collection and storage procedures, materials, 

equipment, laboratory procedures and personnel (DeKeyser & Pugh, 1991). The concept 

of accuracy in biometrics is synonymous to construct validity or the measurement of 

sensitivity and specificity (Zeller et al., 1996b). As noted above, enzyme-linked 

immunosorbent assay (ELISA) has been shown to be sensitive and specific biometric 

measurement (Hocini, Iscaki, Bouvet, Kazatchkine, & Belec, 2000; Mouton et al., 1989). 

Reliability in psychometrics is analogous to precision in biometrics (DeKeyser & 

Pugh, 1991). Increasing precision involves the ability to reproduce in measurement. To 

reproduce biological measures one must strictly adhere to standard protocols from the 
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beginning to end of the assay (Zeller et al., 1996b). This means uniformity in collection, 

handling, and storage of samples under optimal conditions, as well as uniform and 

optimal maintenance of laboratory reagents to ensure assay reliability (Zeller et al.). 

Also, procedures such as calibration and standardization of instruments are a necessary in 

biometrics (DeKeyer & Pugh). All equipment in the laboratory is checked for calibration 

or standardization on a yearly basis. Sufficient quantities of new reagents are purchased 

as laboratory supplies before conmiencing with the measurement so the experiment takes 

place with the same lot numbers. Lastly, inter (within) and intraassay (across) 

measurement occasions are controlled by the development of a standard error curve nm 

prior to analysis of subjects' saliva and then compared to triplicate dilutions of the 

purchased standards. 

Saliva Collection for Measurement of sIgA 

In this study, unstimulated, whole saliva samples were collected over a 3-minute 

time firame into a Salivette ™ (Sarstedt Ltd.). The collection of saliva occurred while 

subjects were seated in a comfortable position, with a slightly lowered head, allowing 

spontaneous saliva to flow from the mouth onto the Salivette™. Passive drooling was 

encouraged and not throat clearings into the Salivette™. The 3-minute collection time 

frame was designated to calculate a secretion rate (|4,g/min) from the concentration of 

sIgA (}4,g/ml) to control for the flow rate of saliva. Both concentration and secretion rates 

of sIgA are reported in the literature and in this study. 

Once collected, the saliva was immediately placed in a cooler on dry ice and then 

transported to a temporary freezer and stored at -20 °C. When all the saliva specimens 
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had been collected, the entire batch of specimens was transported, again on dry ice, to a 

- 80 ''C freezer for analysis at a later date. Upon thawing, the Salivettes™ were 

centrifiiged at 880 revolutions per minute (rpm) for 5 minutes. The volume of each 

subjects' pre- and post-saliva samples was measured using pipettes of varying sizes and 

the quantity was recorded with the participants' randomly assigned number. All saliva 

samples were handled under a biological safety level II laminar flow hood with the 

investigator wearing a lab coat, gloves and protective eyewear. 

The sIgA ELISA assay was performed in a 96 well polystyrene micotiter plate for 

128 saliva samples (see APPENDIX C for the sIgA protocol and procedure). The plates 

were coated with Anti-Human, Rabbit sIgA Antibody (Dako Corporation) at a 1:100 

dilution. The plates were run first with the pre and post-test salivary samples for the 

comparison group followed by all intervention group participeints. The sIgA standards 

(ICN Pharmaceuticals, Inc.) were run at a concentration of nanograms per milliliter 

(ng/ml) and the controls (one individual's saliva that was consistently reproducible) were 

placed on each plate in duplicate at three different dilutions (1/30, 1/60, 1/120). The plate 

was incubated for 80 minutes at 37 °C, and then washed with a hand-held washer. A 

secondary antibody conjugate with Goat Anti-Human sIgA with Alkaline Phosphatase 

(Sigma Chemical Company, St.Louis, Missouri) was added to each well at a 

concentration of 1; 1200 dilution. After the plates were washed to remove excess reagent 

and incubated for 90 minutes at 37 ®C, an enzyme substrate, Nitrophenyl-Phosphatase 

(NPP: Sigma Chemical Company, St.Louis, Missouri) was added to all wells and the 

plates were incubated for 30 minutes at 37 °C. 
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At the conclusion of this 30-minute incubation, the absorbance of the enzyme 

reactor was measured using a computer-driven plate reader (Tecan Spectrafluor) with a 

405 nanometers (nm) absorbance filter. The degree of color product (or optical density 

[OD] at 405 imi) is proportional to the sIgA concentration in the saliva sample (Voller, 

Bidwell, & Bartlett,1980). 

The WINselect program was used to calculate the concentration, standard curves 

and confidence interval of each plate. The assay had a 7-point standard curve, with a 

range of 14 |xg/ml to 2 )xg/ml run in duplicate. The interrun variability using the control 

was 9.9% for eleven plates. The intra-run variability, run to the test amount of antibody 

captured in a known standard quantity, was 7.7%. The sensitivity of the assay was the 

standard curve was able to readily detect the value of. 1 |ag/ml of sIgA. 

The normal reference range for sIgA is 100-800 ug/ml (Salimetrics, personal 

communication, July 15,2002). Each saliva sample provided a measurement of the sIgA 

concentration (ug/ml) and saliva volixme (ml/min). The sIgA secretion rate (ug/min) was 

calculated from the concentration x volume - secretion rate. The secretion rate was 

calculated in this study but not included in the analysis. It will be further explored at a 

later date. 

Protection of Human Subjects 

The study was approved by the Institutional Review Board, Human Subjects 

Conmiittee at the University of Arizona, and the Office of Nursing Research at the 

University of Arizona, College of Nursing (APPENDIX A). Additionally, formal 
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carried out. The five essential components of informed consent outlined by Waltz, 

Strickland, and Lenz (1991) were followed for each participant prior to participation in 

the study. These components are as follows; (1) the participant is competent to give 

consent; (2) information about the study is fully disclosed to the participant; (3) the 

participant fully understands the information; (4) the consent is voluntary; and (5) the 

consent is authorized The consent form for this study is located in APPENDIX A. 

Confidentiality was assured by including no identifying information other than 

a numerically assigned random number generated for each participant on the study 

questioimaires and salivettes (tubes to collect individual saliva samples). The consent 

forms were stored in a locked cabinet at the University of Arizona, College of Nursing, 

in room 324. 

Intervention/Comparison Groups 

Individuals assigned to the intervention group were given a negative number and 

individuals randomly assigned to the comparison group were given a positive number 

from the computerized randomly generated list of chronological numbers. Both the 

intervention and comparison groups met for 8 weeks, the intervention group from 6:30 to 

8:30 p.m. and the comparison group from 6:30 to 8:00 p.m. The intervention group met 

on Thursday nights, and the comparison group met on Tuesday nights. An informational 

meeting was held for the first of four groups to be recruited, and so 15 of the 64 

participants attended 9 weeks. Due to an inability to retain participants, permission was 
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granted from the University of Arizona, Human Subjects Institutional Review Board, to 

drop the informational meeting and combine this content into week 1 of the study. 

The original intent was to introduce the individuals facilitating these groups at the 

informational meetings, hand out the schedule for the following 8 weeks, and answer any 

questions study participants might have had about the study. All these matters were dealt 

with during the first meeting of week 1 for both groups. A requirement to attend every 

session was stressed because of the cumulative nature of the material to be presented in 

both groups. 

Planned Curriculum: Mindfulness Meditation 

The intervention of mindfulness meditation was 8 weeks in duration. The 

intervention group met once a week for 2-hour time frames. The rationale for the 

selection of 8 weeks was related to two studies. Measurement of the effectiveness of 

meditation on a daily basis for a period of 6 to 8 weeks was shown to decrease headache 

frequency (Benson, Klemchuk, & Graham, 1974). Research by Kabat-Ziim (1990) on the 

implementation of instruction concerning mindfijlness meditation instruction, has shown 

8 weeks to be efficacious. 

Within the period of the 8 weeks, a rotation of visual (visualizing images or using 

guided imagery to create images that brought about a peacefril state of being), kinesthetic 

(meditation through movement using a type of movement to reach a relaxed or altered 

state), and auditory (listening to music or bells or drums, possibly a mantra or 

affirmation, listening to one's own breathing, sounds of nature) components of 

meditation were covered. Subjects were asked to perform at home 10-15 minutes a day 



197 

with a provided meditation tape. Meditation exercises in class varied from lying and 

sitting to movement activities (such as yoga and stretching). Individuals participated to 

the extent that the activities were comfortable for them. Since discomfort is contrary to 

the goal of meditation, participants were asked to modify the exercise or avoid any 

activity that might be causing strain. 

A structured schedule for each week was provided for each subject in the 

intervention group (APPENDIX D); this was distributed at the organizational meeting for 

the intervention group with the first 15 participants and the remaining 49 participants at 

their first meeting, which was not an informational meeting. Individual articles were 

handed out each week to correspond to next week's topic. Weekly encouragement was 

given to practice their mindfulness meditation for 10-15 minutes. 

Planned Curriculum: Educational Tension Headache Class 

The intervention for the comparison group on tension headaches was an 

educational class taught by a neurologist who specialized in headaches and pain 

management. This group met once a week, for 1.5 hours for 8 weeks. A printed 

schedule of weekly topics was distributed to the first 15 participants in the comparison 

group at the organizational meeting, and to the remaining 49 participants at their first 

meeting. The neurologist did not give weekly handouts with required readings to the 

comparison-group participants. The topics covered on tension headaches were 

(APPENDIX D), (1) Introductions and Background: Our Stories and Headache 

Epidemiology (incidence/prevalence), (2) Headache Classifications (types/discriminators, 

(3) Pathophysiology of Tension Headaches, (4) Tension Headache Triggers, (5) 
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Monitoring of Headaches and What it Tells Us, (6) Medication Management of 

Headaches, (7) New Medications and Treatment Modalities, and; (8) Living with Chronic 

Pain. 

Procedure 

A telephone number was placed on all advertisements or posted flyers where 

interested individuals could call and inquire about the study (APPENDIX D). A research 

assistant at the secured telephone number screened potential participants for study criteria 

and completed the initial interview on the phone if the individual remained interested and 

met study criteria. Recruitment for the study spanned 18 months and was completed by 

22 months. 

After study criteria were met and the initial interview had occurred, an 

introductory letter, demographic form, medical history form (APPENDIX D), and 

consent form (APPENDIX A) were mailed to the participants with their randomly 

assigned number on all study tools. The introductory letter stated the following: (1) what 

group they had been randomly assigned to, (2) what the requirements were for the study 

(to attend either eight 1.5 hour or 2-hour classes plus an information meeting, to practice 

meditation if selected for that group, and to keep a headache diary), (3) that a biological 

marker and self-report tools would be collected at the begirming of the study (at the 

informational meeting or first meeting) and at the end of the study or week 8, (4) when 

the 1-hour informational meeting or first class would be held, the time and place, what 

would happen at the informational meeting or first class, and (5) the preparation for 

giving a saliva sample (with instructions that they should not have food or drink except 
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water and not smoke 1 hour before). The place the informational meeting was held at the 

same place all 8 classes took place thereafter. 

A participant tracking sheet (APPENDIX D), was developed for the participant's 

name, address, phone numbers, best time to contact, study criteria for which they were 

screened, and their randomly assigned niimber. A chart was assembled for each study 

participant to hold the participant's information sheet, his or her consent form, and self-

report tools (pre- and post-treatment). A self-addressed, and stamped envelope was 

enclosed to mail back the forms and signed consent. Within 2 weeks the principal 

investigator called the participant to see if there were any questions and to be assured 

they willingly signed the consent form. A reminder was given at that time to mail back 

the demographic, medical history and consent forms if that had not already done so. At 

this time, additional questions were answered regarding the study. 

A computerized number table was generated to number 300 to assist the research 

assistant in the random assignment of participants. As potential participants called in to 

the research phone line and expressed an interest, their name was written down on the 

next chronological number on the number table. Even-numbered participants were 

placed in the comparison group, and odd-numbered participants were randomly assigned 

to the intervention group. 

Study participants knew at the informational meeting what group they had been 

assigned to, as the content differed. An introduction to the principal investigator and the 

details of the study were given, the facilitator of the group was briefly introduced, a 

schedule was given for each week, and the information to be collected on their headaches 
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was explained. At this informational meeting, a single saliva sample v^^as collected, and 

the self-report tools were collected. Headache diaries (APPENDIX D) with their 

randomly assigned number were handed out, a different color for each week. At this 

initial meeting study, pen-and-paper tools and the biological marker were collected. 

At the informational meeting for the intervention group, the principal investigator 

discussed mindfulness meditation, the type of clothing to wear (comfortable and non-

restricting), the need for a beach towel and pillow (for yoga activities on the floor), and 

the recommendation that they bring any object of comfort (e.g., a stuffed animal). 

Reading materials for each week were handed out, and an audiocassette tape of a 

relaxation exercise for a full-body-scan was given. The recommendation was given to 

listen to the audiocassette in a quiet room without distractions and practice the full-body 

scan for 10 to 15 minutes daily. All study participants met the individual who facilitated 

mindfulness meditation, a trained former Buddhist monk. The original plan was to teach 

Jon Kabat-Zinn's mindfulness meditation stress-reduction program, but the individual 

who was trained in this version had become pregnant and could no longer be as mindful 

with the experience of first-trimester nausea. The individual who replaced her taught 

mindfulness meditation, and being a former Buddhist monk, he gave a Buddhist-focused 

mindfulness meditation class. 

At the informational meeting for the comparison group participants met the 

individual who facilitated this group, a board-certified neurologist who provided health 

care predominantly to chronic pain patients which included a large amount of headache 



patients. The neurologist encouraged participants to bring questions each week that 

pertained to the topic of discussion. 

It took over 18 months to obtain the required number of participants due to the 

difficulty in recruiting subjects for a 9-week commitment. As a result, fovir cycles of the 

intervention and comparison groups occurred, when a cycle took place both groups met 

yet on different nights. Each week at their meetings, the research assistant and/or the 

principal investigator collected headache diaries and provided a sign-in sheet to track 

participants' attendance. Three of these cycles occurred at a large university, and the 

fourth at a local hospital. It became apparent early on in the recruitment phase that 

recruitment and retention of subjects was difficult because of a 50% attrition rate. So 

Institutional Review Board (IRB) approval was obtained to pay subjects $20.00 every 

second session or $10.00 a session and to eliminate the informational meeting, and so the 

commitment was for 8 weeks instead of 9 weeks. So three of the four cycles thus were 

paid, 15 participants in the first cycle were not paid, and 49 participants in the subsequent 

cycles were paid. The first cycle had 9 weeks, and the following three cycles were 8 

weeks in duration. A cycle occurred when a sufficient number of participants were 

assembled to make the time commitment by the facilitators worth their while. 

Recruitment for the study began February 1999, with the first cycle commencing 

July 1999. The second cycle started in September 1999. A planned third cycle in 

January 2000 had to be cancelled due to a high dropout rate, and so a repeat third cycle 

commenced in March 2000. The fourth or last cycle started in September 2000, and 

concluded in November 2000. 
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Data Collection Protocol 

Initial collection of study tools took place at the first meetings held for both 

intervention and comparison groups. This initial measurement constituted the pre-

measurement or Time 1. At Time 1 both psychosocial pen-and-paper tools were 

collected as well as the biological marker; sIgA in saliva. Each individual's randomly 

assigned number was placed on every tool and on an adhesive label on the salivette to 

track an individual subject's data. The second phase of data collection was Time 2 or 

post-intervention. At the last class, whether it involved mindfulness meditation or the 

educational class on headaches, pen-and-paper tools and saliva samples were collected a 

second time. 

Individual participants recorded headache diaries on a daily basis, with these 

weekly reports turned in at each weekly class. An individual sign-up sheet was provided 

at each class time to monitor the number of classes each participant attended and to 

record whether the participant was using mindfulness meditation or attending the 

educational class on tension headaches. If study participants missed the last class for 

their assigned group, the principal investigator had them meet her in her office to 

complete the pen-and-paper tools and saliva collection, or the principal investigator went 

to their home. Three subjects met the principal investigator (PI) in her office, and the 

principal investigator went to the homes of 3 others. 

Upon collection of the initial and follow-up saliva samples, these salivettes were 

placed immediately in a cooler on dry ice. These specimens were then transferred that 

evening to a -20 degree Celsius freezer until transportation to a -80 degree Celsius 
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freezer. Saliva samples remained frozen until all participants' saliva samples had been 

collected and analysis of the assay would occur. 

All pen-and-paper tools were entered into the Statistical Package for Social 

Sciences (SPSS, 1999) 9.0 version initially at the beginning of the study and concluded 

with 11.5 version in the end (SPSS, 2002) by the research assistant and the principal 

investigator. 

Data Analysis 

Descriptive statistics were used to describe the sample characteristics. The 

sample population was described using the demographic information, headache 

attributes, and medical history data obtained. A t-test to test for differences between the 

two groups' means (intervention and comparison) was performed on the demographics, 

headache characteristics, and medical history attributes. To avoid a galloping alpha 

effect, or a higher-than-desired risk of a Type I error, a correction factor referred to as a 

Bonferroni correction is used (Polit, 1996). A Bonferroni correction was not made in the 

analysis, therefore, the results must be interpreted with caution related to the number of 

statistical tests run. 

Four research questions were answered in this study. Research question 1 

analysis is based upon making comparisons between two groups, the intervention and 

comparison groups. Research question 2 to 4 analyses are based upon the total sample, 

using correlational statistics. 

This researcher delineated four research questions in chapter 1. Each question is 

presented below with the statistical analysis utilized to answer the research question. The 
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goals of this study were to test the effect of mindfulness meditation (questions 1-2, 4) and 

to build a theory of nursing science to support the mind-body-spirit connection (question 

3). Besides descriptive statistics, analytic tools within the General Linear Model were 

used; univariate ANCOVAs, multiple regression, and growth curve analysis. The first 

two questions and question 4 test differences among study variables; question 3 tests the 

proposed nursing model. 

Research Question 1: 

Are there differences in the six study variables (perceived stress, time pressure, spiritual 

practices, sIgA, and tension headache intensity and tension headache duration) over time 

(pre/post) between the intervention and comparison groups? 

Research question 1 treated the group as the independent variable (IV) and the 

other six variables as dependent variables (DVs). Univariate ANCOVAs were run 

because of the small sample size for each dependent variable. The use of the Bonferroni 

correction, to reduce the risk of a Type I error, was not applied because of the small 

sample size and the inability to reach statistical significance. The initial variables' pre

test score were the corvariates. 

ANCOVA analysis of group differences is more powerful than an ANOVA. The 

ANCOVA procedure is used to maximize the difference between groups prior to 

measuring the effect of the IV on the DV and to reduces error variance. ANCOVA is an 

appropriate statistical test in experimental studies in which subjects are randomly 

assigned to groups. Randomization is to promote equality between groups. In reality 
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however, equivalency across a number of traits is never perfect: therefore, ANCOVA can 

enhance the groups' comparability in light of the chosen covariate (Polit, 1996). 

The ANCOVA analysis is used for examining the following three effects, 

controlling for a covariate(s); (1) the effect of intervention, (2) the effect of time, and 

(3) the interaction of treatment by time. The treatment analysis involved comparing the 

mean difference scores (post minus pre) for the groups collapsed across time and their 

presumed caused difference. The interaction is the critical analysis in that a significant 

finding may validate a treatment effect in the direction hypothesized. 

Research Question 2 

Research question 2 has three parts, a-c: 

a. What combination of variables, including the three predicator variables 

(perceived stress, time pressure, and spiritual practices) and group membership together 

best explain the variance in the post-test score of immune response (sIgA)? 

b. What combination of variables, including the three predicator variables 

(perceived stress, time pressure, and spiritual practices) and group membership together 

best explain the variance in the post-test score of tension headache intensity? 

c. What combination of variables, including the three predicator variables 

(perceived stress, time pressure, and spiritual practices) and group membership together 

best explain the variance in the post-test score of tension headache duration? 

Individual multiple regression equations were used to answer question 2, a-c. The 

intent was to find the smallest number of variables that would account for the greatest 

amount of variance in the dependent variable. The stepwise method of regression was 
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used to answer this research question. The stepwise model involves successive steps in 

which the predictor variables are entered, one at a time into the computer, based on the 

greatest R value (Polit, 1996). 

Research Question 3 

Research question three has 3, a-c: 

a. Do spiritual practices fimction as a mediator of the relationships between 

psychological factors (perceived stress and time pressure) and immime response (sIgA)? 

b. Do spiritual practices function as a mediator of the relationships between 

psychological factors (perceived stress and time pressure) and tension headache 

intensity? 

c. Do spiritual practices function as a mediator of the relationships between 

psychological factors (perceived stress and time pressure) and tension headache 

intensity? 

Hierarchical multiple regression was used to predict if the theorized paths were 

statistically supported. The variables were entered in subsets, derived from a theoretical 

rationale for the order of entry (Munro & Page, 1993). Statistical analysis of data that 

measures the magnitude of the relationships between variables is called path analysis 

(Budd & McKeehan, 1992, p. 127). Causal relationships are indicated by path 

coefficients (p), which indicate the direct effect of the antecedent variable (spiritual 

practices) on the outcome variables (sIgA and tension headache intensity and tension 

headache duration). The path coefficient is a bivariate correlation, which represents the 

impact of one variable on another (Polit, 1996). Path analysis leads to the determination 
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of whether an IV's effect on a DV is direct, indirect, spurious (i.e., there is another reason 

or cause), or a combination of these (Budd & McKeehan). 

The assumptions of the path analytic method to test the proposed relationships are 

four in number: (1) the relationships hypothesized in the model are linear, additive, and 

causal; (2) each set of residuals is not correlated with the variable that precedes it; (3) the 

model tested is recursive (movement in one direction); and (4) the variables in the model 

are measured without error (Ferketich & Verran, 1990). 

Research Question 4 

How do the effects of group, gender, payment for participation, and religious background 

affect changes in headache intensity and duration over time? 

An outside, independent statistician was hired to provide the growth curve 

analysis for the headache diaries when analyzing the effect of time over both groups. 

Growth curve analysis requires multiple data points, with a minimum of at least three 

data points to proceed with this statistical test. The headache diaries provided multiple 

data points for analysis, as headache activity was recorded daily if present for 8 to 9 

weeks (depending on what cycle 1-4). 

Proposed Theoretical Model 

The following hypothesized effects and relationships are derived from the 

theoretical framework that was presented in chapter 1, FIGURE 1.2. There are three 

basic components to the model with corresponding instruments for measurement 

included. 
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First, mindfulness meditation (the intervention) is hypothesized to have a negative 

effect on perceived stress (Perceived Stress Scale) and time pressure (Time Opinion 

Inventory), a positive effect on spiritual practices (Spiritual Perspective Scale), and sIgA 

(biological assay) and a negative affect or reduced tension headache intensity and 

duration (headache diaries). 

Second, perceived stress and time pressure are hypothesized to be positively 

related to or to increase tension headache intensity and duration, and negatively related to 

spiritual practices and sIgA or decrease their values. 

Third, spiritual practices is hypothesized to be positively related to sIgA and 

negatively related to tension headache intensity and tension headache duration, and may 

also function as a mediator or moderator in the relationships of perceived stress and time 

pressure to the three physical health variables. This third component was more 

exploratory, because previous research findings depicted various roles of spiritual 

variables. The alpha coefficient was selected at .05 for all correlations that were tested 

without a Bonferroni correction. 

Summary 

Chapter 3 has presented the research plan, instruments, and research conditions. 

Reliability and validity measures for the selected pen-and-paper tools as well as the 

biological marker were delineated. Materials for both research conditions, although 

different, were discussed. 
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CHAPTER4 

Results 

The purpose of this study was to examine the effects of a health-promoting 

intervention of mindfulness meditation on perceived stress, time pressure, spiritual 

practices, and three physical health variables; secretory immunoglobulin A in saliva 

(sIgA: also referred to as "immune response,") and tension headache intensity and 

tension headache duration. A second purpose was to test the mediating effects of 

spiritual practices on the relationships between three sets of variables: (1) perceived stress 

and time pressure, (2) sIgA and tension headache intensity, and (3) sIgA and tension 

headache duration. Results are presented in this chapter. The study was guided by a 

theoretical framework that proposed significant relationships between person-

environment factors and physical health variables, and that proposed the significance of 

mindfulness meditation in affecting change in physical health indicators. Experimental 

and correlational designs were used to examine the research questions. 

In addition to reporting findings from the statistical tests used in this study, this 

chapter v^ll present: (1) a description of the sample of individuals with tension 

headaches, (2) internal consistency of instruments and biological assay, and (3) a report 

of the residual analysis to test violations of the underlying statistical assumptions of 

ANCOVA and multiple regression. In addition, findings are reported of the results from 

the statistical tests of the proposed theoretical model and growth curve analysis. 
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Description of the Sample 

The sample consisted of 64 adults (50 women and 14 men), between the ages of 

18 and 70 years of age who suffered from tension headaches. Inclusion criteria for the 

sample were that they (1) were able to read, write, and speak English, (2) were 18 years 

of age or older, (3) had received no formal meditation exposure within the previous 3-

months, (4) were not involved in psychotherapy at the time of the study, (5) had no 

moderate to severe depression, (6) had no alcohol or drug dependency, and (7) were 

diagnosed with or experiencing symptoms of tension headaches. A total of 259 potential 

participants were screened, with 64 qualifying and able to complete the study. The 

sample was divided into an intervention group (iV=34) and a comparison group (N=30). 

The groups were comparable on age, gender, marital status, ethnicity, education, and 

religion (T ABLE 4.1). 

Demographics 

Demographic data from the 64 participants revealed a mean age of 36.4 years (SD 

= 13.0), with a range from 19 to 70 for the whole sample. Eight (36%) participants were 

between the ages of 19 and 29, 7 (22%) were between 30 and 40, 7 (22%) were between 

41 and 50,4 (8%) were between 51 and 60, and 3 (5%) were between 61 and 70. The 

comparison group had a mean age of 37 years (SD =13.3) and the intervention had a 

mean age of 36 years (SD = 12.7). 

The participants were well educated. The total sample had 24% with some 

college or no degree and another 31% with a college degree. In the total sample, 8% had 

an Associates degree, 20% a Bachelors degree, 13% had a Masters' degree and 6% had 
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TABLE 4.L Demographic Descriptors by Group 

Variable Intervention Group (iV=34) Comparison Group (A'=30) 
N (%) N (%) 

Gender 
Males 9 27% 5 17% 
Females 25 73% 25 3.5% 

Marital Status 
Single 19 56% 14 47% 
Married 13 38% 11 37% 
Divorced 2 5.9% 4 13% 
Widow 0 0 

Ethnicity 
African American 0 1 3.3% 
Asian 3 9% 2 6.7% 
Caucasian 21 62% 19 63% 
East Indian 1 15 % 0 
Hispanic 2 5.9% 0 

Middle Eastern 1 2.9% 0 
Multicultural 5 15% 7 23% 

Payment 
Yes 29 85% 20 67% 
No 5 15% 10 3.3% 

Education 
Grades 1-12 4 12% 1 3.3% 
Trade school 0 3 10% 
Some college, no 13 38% 11 37% 

degree 17 50% 14 47% 
College degree 

Religion 
Far Eastern 2 5.9% 1 3.3% 
Middle Eastern 2 5.9% 2 6.7% 
Protestant 10 30% 9 30% 
Catholic 6 18% 8 27% 
Mormon 1 2.9% 0 
New Age 2 5.9% 0 
Christian Science 1 2.9% 0 
Other 2 5.9% 5 17% 
None 8 24% 4 13% 
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completed a Doctorate degree; 31 subjects left this item blank. For the variable of degree 

completed (AA = 1, BS = 2, MS = 3, Ph.D = 4) the total sample's mean was 2.6 (SD -

1.2). The comparison group for degree completed had a mean of 2.7 (SD = 1.2) and the 

intervention group a mean of 2.6 (SD - 1.2). 

A majority of participants were single (N-33, 52%), 38% were married (N=24), 

and 6.9% were divorced (iV=6). There were no widows. The mean for marital status for 

the whole sample (1- single, 2=married, 3=divorced, 4=widow) was 1.6 (SD = .67). The 

comparison group's mean was 1.7 (SD = .72) and the intervention group's mean for 

marital status 1.5 (SD = .62). The Chi-square for the whole sample on martial status was 

significant ^ (2, N= 63) = 18,/> = .000. 

The majority of the sample reported their occupation as being a student, it 

accounted for 34% of the participants in the sample. The next most frequently seen 

occupation was clerical or secretarial work at 13%, management at 11%, and educator or 

in the education field 9% of the sample. The variable of occupation ranged from 1-12 

occupations, student represented a "2". Chi-square of the total sample for occupation 

was significant ^ (11, N= 62) = 70,/?= .000. 

In terms of race/ethnicity, the majority of participants 40 (63%) were Caucasian-

white, 12 (19%) were multicultural, and 5 (7.8%) were Asian. There was 1 African 

American, 1 East Indian, and 1 Middle Eastern, and 2 Hispanics. Two of the participants 

did not mark their ethnicity. The mean for the total sample on ethnicity was 4.0 (SD = 

1.7). Chi-square of the total sample for ethnicity was significant ̂  (6, N= 62) = 139,/? 

= .000. 
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The religious affiliation was diverse, with the majority either being Catholic 

(N=12, 18.8%) or having no religious affiliation (N=\2,18.8%). In the total sample 

there were 33 Christians (52%) and 30 non-Christians (47%), which comprised eight 

categories of religion. The mean for the total sample on religious affiliation was 1.5 {SD 

= .50) where 1 = Christian, 2 = non-Christian. Chi-square for the total sample on 

religious affiliation (Christian, non-Christian) was significant 63) = A9,p = 

.000. 

The study participants rated their current state of health on a scale from excellent-

to good to -fair to -poor. The majority of both the comparison (A^=19) and intervention 

group participants (7^^=17) rated their overall health as good. The intervention group had 

9 individuals report "fair" health status versus the comparison group, with 4 individuals 

making a report of "fair" health status. Not a single study participant rated their health as 

"poor." Chi-square for the total sample on current state of health was significant (2, N 

= 64) = 15,/> = .001. Eight of the 64 participants reported that they smoked tobacco. 

Headache Characteristics 

Headache intensity was the degree of pain a participant rated his/her headache; it 

is often referred to in the literature as headache severity. The scale used to provide a 

rating of intensity was 1 to 10, with a rating of 10 to be extreme pain. For each headache, 

the participants used this scale to rate the degree of pain intensity they experienced; they 

recorded the result in their daily headache diary, which they turned in weekly. 

Headache duration is the amount of time a headache lasts in hours and/or minutes; 

it can be referred to in the literature as length of time of headache pain. The participants 
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reported the actual number of hours and minutes each headache lasted in their weekly 

headache diary. 

The classification of the type of tension headache was broken down into episodic 

tension-type headache (ETTH) or chronic tension-type headache (CTTH), the 

classifications created by the International Headache Society (IHS). ETTH refers to 

headaches that occur fewer than 15 times a month and fewer than 180 days a year; CTTH 

is more than 15 headaches a month for more than 6 months and more than 180 days a 

year. The total sample reported 67% (iV=43) for ETTH and 33% (iV=21) for CTTH. 

Sixty percent of the comparison group had ETTH, and 40% had CTTH. In comparison; 

the intervention group reported 74% for ETTH and 27% for CTTH. The total sample's 

mean on headache type with 1=ETTH and 2=CTTH was 1.33 {SD — .47). Chi-square 

was significant (1, = 64) = 7.6,p = .006. 

In the total sample, 36% iN=23) reported that having to miss work was related to 

their headache pain, with 59% (N=3S) reporting they never missed work because of the 

headaches they experienced. Three participants did not answer this question. Group 

differences were found on missed work with a statistically significant t-test t (52) = -2.0, 

p = .009 (TABLE 4.6). The comparison group had 47% who missed work related to their 

headaches, with 27% reporting the same in the intervention group. 

The average headache severity (also known as intensity of headache pain) was 

rated from slight, to moderate, or severe (TABLE 4.2). Thirty-seven participants (58%) 

reported moderate severity on average. Fourteen (22%) reported severe headache pain 
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on average. Fourteen percent of the sample reported slight headache pain. The average 

headache severity in both groups was comparable, v^th "slight headache pain" the most 

prevalent answer. The mean for headache severity for the total sample was 2.1 (SD = 

6.2). Both groups had a significant Wilcoxon Signed Ranks t-test on duration of 

headaches (the comparison group hadp = .000, and the intervention group hadp = .000). 

TABLE 4.3 presents headache severity by group. 

Headache frequency was described in increments of frequency in a year, month or 

weeks. Ten participants (16%) reported having a headache several times a month. 

Eleven (17%) reported a headache once a week. Thirty participants (47%) reported 

the experience of headaches several times a week. Sixty-four percent of the sample 

reported the experience of headaches on a weekly basis. The t-test for group differences 

on headache frequency was not statistically significant (t [60] = .81,/? = .40). 

The duration of headaches was reported in time increments of less than half-day, 

a half-day, a whole day or 2 days. Twenty-one participants (33%) reported their 

headaches to last less than 24 hours. Forty-one participants (54%) described the duration 

of their headaches to be greater than 24 hours on average. The groups were not 

comparable on this measure. Both groups had a significant Wilcoxon Signed Ranks t-

test between for duration of headaches (the comparison group had p - .000, and the 
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TABLE 4.2 

Headache Intensity (N = 60) 

Headache Intensity Intervention Comparison 
N (%) N (%) 

Total Sample M= 2.2, SD - .64 M= 2.0, SD = .60 

Slight 5 15% 4 13% 

Moderate ' 20 59% 17 57% 

Severe 9 27% 5 17% 

TABLE 4.3 

Comparison on Headache Intensity bv Group (N = 60) 

Headache Intensity M SD N p 

Intervention 2.12 .64 34 .000* 

Comparison 2.04 .60 26 .000* 

* p < . Q S  
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intervention group hadp =.000). The average headache duration for both groups 

(comparison 2.3, intervention 2.1) was 2 hours a day in duration on average (TABLE 

4.4). No statistical significance was found with group and headache duration {t [60] = 

.87, p = .70). The time increment descriptor for headache duration is found in TABLE 

4.5. 

The history offrequency of headaches within the previous year for this group of 

individuals was evaluated using the descriptors of more frequent, less frequent, and no 

change noticed. Twenty -two (34%) of the sample reported more frequent headaches. 

Twenty-nine (45.3%) stated there was no change within the previous year in headache 

TABLE 4.4 

Comparison Between Headache Duration bv Group (N - 62) 

Headache Duration M SD N p 

Intervention 2.2 1.1 34 .000* 

Comparison 2.3 1.1 28 .000* 

*/> < .05 



218 

TABLE 4.5 

Headache Duration (N = 64) 

Headache Duration Intervention Comparison 
N (%) N (%) 

Less than half a day 12 35.3% 7 23.3% 

One day 12 35.3% 10 33.3% 

More than one day 5 14.7% 6 20% 

More than two days 5 14.7% 5 14.7% 

frequency, and 10 (16%) noticed that their headaches were less frequent (Table 4.6). The 

groups did not differ significantly on headache frequency. Of those participants who 

were paid, 36.7% stated their headaches were more frequent than individuals who were 

not compensated (33%). On average, both groups reported a "3," meaning they noticed 

no change in their headache frequency over the previous year. There was not a 

statistically significant t-test with group and frequency of headaches within the previous 

year (? [59) -1.5,/? = .99). 

Headache pain was also assessed over the previous 5 years. Twenty-seven (42%) 

of the participants in the sample said within the previous 5 years, their headache pain had 

increased. Thirty-nine percent did not notice a change within the previous 5 years yet 9% 

stated the pain had been less over the previous 5 years. The comparison and intervention 

groups were comparable on these indices. Individuals who were compensated for their 
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TABLE 4.6. Headache Characteristics by Group 

Variable Intervention Group 
(iV=34) 

N 

Comparison Group 
(7V=30) 

N 
Type of Headache 

Episodic 
Chronic 

25 
9 

73.5% 
26.5% 

18 
12 

60% 
40% 

Missed Work 
Yes 
No 

9 
25 

26.5% 
73.5% 

4 
13 

46.7% 
43.3% 

Headache Frequency 
About once a year 
Several times a year 
About once a month 
Several times a month 
About once a week 
Several times a week 

1 2.9% 0 
4 11.8% 2 6.7% 
1 2.9% 3 10% 
7 20.6% 3 10% 
6 17.6% 5 16.7% 
15 44.1% 15 50% 

Headache Frequency 
within Previous Year 

More frequent 
Less frequent 
Noticed no change 

10 
5 
19 

29.4% 
14.7% 
55.9% 

12 
5 
10 

40% 
16.7% 
33.3% 

Headache Pain over 
Previous 5 Years 

More painful 
Less painful 
Noticed no change 

14 
4 
15 

41.2% 
11.8% 
44.1% 

13 
2 
10 

43.3% 
6.7% 

33.3% 
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participation in the study (39%) reported more pain with their headaches within the 

previous 5 years versus those not compensated (53%). Both groups had a significant 

Wilcoxon Signed Ranks t-test between payment and headache pain within the previous 5 

years (the comparison group had p =.01, and the intervention group hadp =.000). There 

was not a statistically significant t-test with group and headache pain over the previous 5 

years {t [56] = -.59, p= .67). 

Missing Data 

Missing data were found for 7 of 64 participant tools. When a participant's 

response was not given, which occurred in most of the cases, the individual's subscale or 

scale mean was tabulated and substituted (Polit & Hungler, 1995; Nunnally & Bernstein, 

1994). The assumption was made that mean substitution for the missing data would not 

be significantly different from the respondent's actual choice. A few participants circled 

two responses instead of one. This occurrence was handled with the two choices 

averaged. 

Study Variables 

To simplify communication of results, the study variables were given abbreviated 

names. TABLE 4.7 presents the study variables, their variable label, and whether each 

variable met assumptions of normalcy, homogeneity of variance and linearity. 
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TABLE 4.7. Study Variables' Descriptors 

Study Variable Variable Label Normalcy Homogeneity 
of Variance 

Linearity 

Perceived 
Stress Pre-Test 

Stresspre Yes Yes Yes 

Perceived 
Stress Post-Test 

Stresspost Yes Yes Yes 

Time Pressure 
Pre-Test 

Timepre No No Yes 

Time Pressure 
Post-Test 

Timepost No Yes Yes 

Spiritual 
Practices Pre-
Test 

Spiritpre Yes Yes Yes 

Spiritual 
Practices Post-
Test 

Spiritpost No No Yes 

Immune 
Response Pre-
Test (Log) 

Immunepre 
(Log) 

Yes Yes Yes 

Immune 
Response Post-
Test (Log) 

Immunepost 
(Log) 

Yes Yes Yes 

Tension 
Headache 
Intensity Pre-
Test (Log) 

Intensitypre Yes Yes Yes 

Tension 
Headache 
Intensity Post-
Test (Log) 

Intensitypost Yes Yes Yes 

Tension 
Headache 
Duration Pre-
Test (Log) 

Durationpre Yes Yes Yes 

Tension 
Headache 
Duration Post-
Test (Log) 

Durationpost Yes Yes Yes 
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Three of the study variables did not meet statistical assumptions. These variables 

were spiritual practices post-test, and time pressiire pre-test and time pressure post-test. 

Spiritual practices post-test had a skewed distribution with a skewness statistic of -.302, 

and a kurtosis statistic of-1.16; using a Lilliefor's significance correction, the 

Kolmogorov-Smimov was significant at .003 for this study variable. Levene's test for 

equality of variances for spiritual practices post-test was not significant at .062. Time 

pressure pre-test had a skewed distribution with a skewness statistic of -.440 and kurtosis 

statistic of .661; using a Lilliefor's significant correction, the Kolmogorov-Smimov was 

significant at .000 for this variable. Time pressure pre-test had a significant Levene's test 

of .019. Time pressure post-test had a skewed distribution with a skewness statistic of -

.577 and kurtosis statistic of .157; using a Lilliefor's significant correction, the 

Kolmogorov-Smimov was significant at .000 for this variable. Levene's test for equality 

of variances for Time pressure post-test was not significant at .201. 

When evidence exists that statistical assumptions have been violated, it becomes 

necessary to address the problem through transformation of the original data (Polit, 

1996). Such a situation existed with sIgA as a variable. Secretory IgA both pre- and 

post-test measures were found not to be normally distributed and not to have 

homogeneity of variance. Therefore, transformation of sIgA was necessary related to 

outliers and differences between groups at baseline. Transformation of original data can 

take the form of computing the square root, taking logs, or computing the reciprocal of 

variables to help stabilize the variance and provide linearity and normality (Polit, 1996). 

The log base 10 was taken of sIgA to meet statistical assumptions. 
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Reliability 

Assumptions on the part of this investigator were made when using multiple 

regression analysis to predict relationships and test a proposed theoretical model. An 

initial assumption made is that measurement occurs of concepts without error (Pedhazur, 

1997). 

TABLE 4.8 presents the estimates of internal consistency for the two pen and 

paper tools used in this study. A .70 or higher on reliability coefficients is considered 

an acceptable evaluation of the internal consistency of study instruments (Nunnally & 

Berstein, 1994; Polit, 1996). A general rule is reliabilities on instruments should not be 

less than .80 for widely used scales (Carmines & Zeller, 1979). The two instruments in 

this study that had more than one item, the PSS and SPS, met the above criteria for 

acceptable reliability coefficients with a range of .80 to .95. 

TABLE 4.9 reports measures of central tendency on study instruments and the 

biological assay. The mean stress pre-score for the comparison group was lower initially 

than the intervention group 17 versus 19. The time-pressure score is on a scale of 1 to 5, 

With 5 being the worst amovint of time pressure experienced: "almost all of the time". 

The comparison group initially had a 3.8 score compared to the intervention group, with a 

score of 4.1. On the spiritual practices pre-test score, the comparison group had a mean 

score of 3.9 compared to the intervention group at 3.8, yet the intervention group had a 

slightly greater increase on post-test to 3.94 versus 3.91 for the comparison group. 

Secretory IgA in saliva has a normal range of 100 to 800 |J.g/ml (Salimetrics, 2001). The 
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TABLE 4.8 

Calculated Reliability Estimates, Cronbach's Coefficient Alpha for Instruments 
riV-63-62) 

Scale Number Standardized 
of Items Alpha 

Perceived Stress Scale 10 .84 
(PSS) pre-test 

Perceived Stress Scale 10 .80 
(PSS) post-test 

Spiritual Perspective 10 .92 
Scale (SPS) pre-test 

Spiritual Perspective 10 .95 
Scale (SPS) post-test 

comparison group's initial sIgA average was 267 ^g/ml versus the intervention group at 

428 |j,g/ml. The comparison group had a deficit of 55 p-g/ml at post-test versus the 

intervention group with an increase of 52 |a,g/ml. 

The inter-run variability or reliability of the ELISA assay in this study was 9.9%. 

The better the reliability, the closer to 10 the inter-run variability of an assay will be. The 

validity of the sIgA assay or intra-run variability was 7.7%. A validity of anywhere from 

5 to 10 is acceptable. The mean regression coefficient of the sIgA assay was 98 with an 

of .96. A perfect run would be 1.0, indicating excellent validity. 
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TABLE 4.9 

Central Tendency Measures of Perceived Stress Scale. Time Pressure. Spiritual 
Perspective Scale and Secretory Immunoglobulin A (slgA) 

N M iSD) Actual Range Poss Total 
COMPARISON 

Stresspre 30 17.3 5.6 0 to 4 40 
Stresspost 30 16.4 5.4 0 to 4 40 

Timepre 30 3.83 .986 l t o 5  5 
Timepost 30 3.62 1.04 l t o 5  5 

Spiritpre 30 3.90 1.25 1 to 6 60 
Spiritpost 29 3.94 1.23 1 to 6 60 

Immunepre 30 267 204 0 to 1000+ 1000+ 
Inmiunepost 30 212 217 0 to 1000+ 1000+ 

INTERVENTION 
Stresspre 34 18.7 5.6 0 to 4 40 
Stresspost 34 18.1 5.0 0 t o 4  40 

Timepre 34 4.15 .755 1 to 5 5 
Timepost 34 4.03 .937 1 to 5 5 

Spiritpre 34 3.81 1.34 1 to 6 60 
Spiritpost 34 3.91 1.49 1 to 6 60 
Immunepre 34 428 351 0 to 1000+ 1000+ 
Immunepost 34 480 : 430 0 to 1000+ 1000+ 
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Nine statistically significant correlations were found between demographic 

variables and key study variables: six positive and three negative. Because the 

demographic variables were either ordinal or nominal in measurement Kendall's Tau 

correlations were used. The negative correlations were between marital status and 

current state of health (r = -.23, p - .05), gender and immune response pre-test (r = -.23, 

p = .03), and immune response post-test (r = -25, p == .01). There was a positive 

correlation between time pressure pre-test and health (r = .29, p = .01). There were two 

positive correlations between gender and health (r = .33, p= .01) and gender and stress 

pre-test (r = .25, p = .02). In addition, health had a positive correlation between stress 

post-test (r- .31, p = .00) and stress pre-test (r = .32, p = .00). A final positive 

correlation was found between stress pre-test and time pressvire post-test (r - .35,p = 

.00). 

Relationships among the study variables are reported as background information 

for the analyses. The variables included are the pre- and post-measures in the sample for 

perceived stress, time pressure, spiritual practices, immune response and tension 

headache intensity and duration. All the twelve main study variables were continuous 

random variables; three out of the twelve study variables did not meet correlation 

assumptions (spiritual practices post-test, time pressure pre-test, and time pressure post-

test). For the three variables that did not meet procedural assumptions, Kendall's Tau 

correlations were run. For the nine variables that met correlation assumptions, Pearson's 

product moment correlations were run. 
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The total sample revealed eight statistically significant positive nonparametric 

correlations. There was a positive correlation between time pressure pre- and stress pre

test (r- .23, p = .02), between time pressure pre-test and immune response post-test (log) 

(r = .19, p =.05), between time pressure pre-test and intensity pre-test (r = .25, p — .04), 

and between time pressure pre-test and intensity post-test (r= .21, p = .03). There was a 

positive correlation between time pressure post-test and stress pre-test (r= .35, p- .00), 

and between time pressure post-test and stress post-test (r = .24, p — .02). In addition, 

two positive correlations were found between group and immune response post-test (log) 

(r - .37, p - .00), and immune response pre-test (r = .26, p = .01; TABLE 4.10). 

Pearson Product Moment correlations were run on the study variables that met 

procedural assumptions, a total of 11 correlations were found for the whole sample 

(TABLE 4.11). Positive correlations were found between immune response post (log) 

and time pressure pre-test (r = .25,p = .047), between stress post-test and time pressure 

pre-test (r = .27, p = .03), and between stress pre-test and time post-test (r = .46, p = .00). 

In addition, the following positive correlations were found in relation to the headache 

variables, between time pressure pre-test and intensity pre-test (r = .39, p = .01), between 

intensity post-test and time pressure pre-test (r = .26, p = .04), between duration pre-test 

and intensity pre-test (r = .72, p = .00), between intensity pre-test and duration post-test (r 

= .52, p = .00), between intensity post-test and duration pre-test (r = .5\,p = .00), 

between intensity post-test and duration post-test (r = .80,p = .00), between stress pre

test and duration pre-test {r = .33, p = .02), and between stress pre-test and duration post-

test (r = .30, p = .02). 



TABLE 4.10. Kendall's Tau Bivariate Correlations for the Sample 

Group Timepre Timepost 

Immunepre .26* 
(Log) .01 

Immunepost .37* .19* 
(Log) .00 .05 

Stresspost ns ns 

Intensitypre ns .25* ns 
.04 

Stresspre ns .23* .35** 
.02 .00 

Intensitypost ns .21* ns 
.03 

* 

** 

Correlation is significant at/? = .05. 
Correlation is significant at/? = .01. 

Durationpre Durationpost 

.24* 

.03 

39** 63** 
.00 .00 



TABLE 4.11. Pearson's Product Moment Bivariate Correlations for the Sample 

Timepre Durationpre Durationpost Timepost 

Immunepost 
(Log) 

.25* 

.047 

Stresspost .27* 
.03 

ns 

Intensitypre .39* 
.01 

.72** 

.00 
.52* 
.00 

ns 

Intensitypost .26* 
.04 

.51** 

.00 
.80** 
.00 

ns 

Stresspre .28* 
.03 

.33* 

.03 
.30 
.02 

.46** 

.00 

Correlation is significant z X p  =  .05. 
Correlation is significant atp = .01. 
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Further analysis noted differences between groups with Kendall Tau's bivariate 

correlations. The comparison group had ten statistically significant positive correlations 

(TABLE 4.12). There was a positive correlation between time pressure post-test and 

stress pre-test (r = .38,p = .01), between time pressure post-test and time pressure pre

test (r = .53, p = .00), between intensity pre-test and duration post-test (r = .40,p = .01), 

between intensity post-test and duration post-test (r = .66, p = .00), between stress post-

test and intensity pre-test (r=.30,p = .04), between stress post-test and duration pre-test 

(r = .33, p = .02), between time pressure pre-test and intensity pre-test (r = .33,p = .04), 

between duration pre-test and intensity pre-test (r = .55, p = .00), between duration pre

test and duration post-test (r = .60,;:? = .00) and between duration post-test and intensity 

post-test (r- .38,p = .01). No negative correlations existed for the comparison group. 

The intervention group had six statistically significant positive correlations 

(TABLE 4.13). There was a positive correlation between immune response post-test 

(log) and spiritual practices pre-test (r = .26, p = .03), between stress pre-test and time 

pressure post-test {r = .28,/) = .04), between stress post-test and time pressure post-test (r 

- .34, p = .01), between duration pre-test and intensity pre-test (r = .53,p = .00), between 

duration pre-test and duration post-test (r = .50, p = .01), and between duration pre-test 

and intensity post-test (r - .42, p = .02). No negative correlations existed for the 

intervention group. 



TABLE 4.12. Kendall's Tau Bivariate Correlations for the Comparison Group 

Timepost Intensitypre Durationpost Duration pre Intensitypost 

Stresspre .38* 
.01 

Intensitypre ns 1.000 .40* 
.01 

Intensitypost ns .66** 
.00 

Stresspost ns .30* ns .33* 
.04 .02 

Timepre .53* .33* ns ns ns 
.00 .04 

Durationpre ns .55** .66** 1.000 .38* 
.00 .00 .01 

* 

** 
Correlation is significant at/? = .05. 
Correlation is significant atp = .01. 



TABLE 4.13. Kendall's Tau Bivariate Correlations for the Intervention Group 

Spiri^re Timepost Intensitypre Durationpost Intensitypost 

Immunepost 
(Log) 

.26* 

.03 

Stresspre ns .28* 
.04 

Stresspost ns .34* 
.01 

Durationpre ns ns .53** 
.00 

.50** 

.01 
.42* 
.02 

Correlation is significant at/? = .05. 
Correlation is significant atp = .01. 



The moderate number of correlations in this study lends itself to the possibility of 

a higher risk of a Type I error. If a correction factor, referred to as a Bonferroni 

correction, were used for the 12 study variables, statistical significance would be set at 

.004. It is highly probable that half of the correlations would not reach significance with 

this galloping alpha correction; therefore, this correction factor was not employed so 

results with the correlational analyses will be interpreted cautiously (Polit, 1996). 

Explanation of the Content of the Groups 

In the comparison group, a board-certified neurologist taught about tension 

headaches. This group met weekly for eight weeks for 1 Vi hours. A quarter of this time 

the neurologist spent answering questions participants posed. Individuals were given the 

opportunity to discuss their frustration with living with headaches, the medication 

management, and the disruption headaches created in their personal and professional 

lives; and what happened with their tension headache symptoms in light of experienced 

life stressors. 

In the intervention group, a former Buddhist monk taught Buddhist mindfulness 

meditation incorporating the tenets of Buddhism. Understanding Buddhism requires 

imderstanding the Four Noble Truths; suffering (Dukkha), the arising of suffering 

(Samudaya), the cessation of suffering (Nirodha), and the path leading to cessation of 

suffering (Magga; Rodgers & Yen, 2002). In Buddhism, suffering is seen as the 

foundation of the world (Rodgers & Yen). A second tenet taught was The Five 

Aggregates; which is a combination of the mental world divided into four components 

(feeling, consciousness, actively thinking, and knowing) and the material world. The 



weekly readings contained materials about The Four Noble Truths and The Five 

Aggregates (APPENDIX D). 

The intervention group met for one night a week for 2 hours over eight weeks. 

The emphasis in the mindfohiess meditation group was on the individual with self-

absorption and meditation. A small amovint of time each class was reserved at the 

begirming and conclusion to discuss the success at integrating the tenets of mindfulness, 

reading materials, participants' experience with meditation at home and at class, and any 

betterment in their ability to cope with life stressors using meditation. The interaction of 

study participants was restricted to those prescribed times, or a fourth of the time they 

met was involved in discussion. 

Research Question 1 

Research question 1 was: Are there differences in the six study variables 

(perceived stress, time pressure, spiritual practices, immune response, and tension 

headache intensity and duration) over time (pre/post) between the intervention and 

comparison groups? The statistical procedure of Analysis of Covariance (ANCOVA) 

was used to compare differences on study variables between the intervention and 

comparison groups, after removing the effect of individual's pre-test scores as the 

covariate. 

The ANCOVA technique allows one to equalize initial differences between 

groups (Salkind, 2000). The ANCOVA procedure removes the variability attributable to 

the covariates from the error term (sum of squares within groups) and, therefore, 

increases the sensitivity of the F test for the effect of the independent variable. The 
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independent variable in this analysis was group assignment to determine whether being in 

the intervention group affected more significant changes in these variables than did 

merely the passage of time (or other unexplained variable) represented by the comparison 

group. 

ANCOVA increases the power of analysis by reducing the risk of a Type II error, 

when the covariate is correlated with the dependent variable (Polit, 1996). The F ratio, 

when significant, requires the researcher to reject the null hypothesis that the adjusted 

group means are equal (Polit, 1996). If the number of the individuals in groups is equal 

or approximately so, the ANGOVA technique is robust to the violations of normal 

distribution and homogeneity of variance (Polit, 1996). In this study, the number of 

subjects per group was approximately equal. 

Assumptions of analysis of variance (ANOVA) apply to ANCOVA, (1) random 

selection of subjects, (2) a normally distributed dependent variable, and (3) homogeneity 

of variance among groups. All three of these assumptions were met. Three additional 

assumptions must be met for ANCOVA; (1) the study's independent variable should not 

affect the covariate, (2) the correlation between the covariate and the DV is the same 

within each population in the study, and (3) the within group relationship between the 

covariate and the DV should be linear. Assumption one was met with random 

assignment of study participants. Assumption two was met vdth the intervention and 

comparison group's DV correlated to the covariate. Assumption three was met with the 

covariate and the DV to show a linear relationship with a rectangular form on scatterplot 

and a concentration of values found along a straight line (Polit, 1996). 
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Six one-way ANCOVAs were run, one for each study variable. This tactic was 

used so not to obscure any differences in outcome by examining each DV separately 

(rather than as a composite). The dependent variable was a post-test score for stress, time 

pressure, spiritual practices, immune response (log), and tension headache intensity and 

tension headache duration. The Bonferroni adjustment technique was not used to control 

for a familywise error (Huck & Cormier, 1996). 

The univariate ANCOVA for the dependent variable of stress showed that the 

groups differed significantly on the stress pre-test F(l,62) = 19.79,= .000 as expected. 

However, there was not a group effect, meaning that the significant difference was not 

due to the intervention. The comparison's group means fi-om stress pre-test to post-test 

was 17.36 to 16.43, or a decrease of .93. This is compared to the intervention group with 

a pre-test to post-test mean of 18.79 and 18.08, or a decrease of 0.7. Thus, the 

comparison group's mean score on stress decreased more than did the mean score for the 

intervention group, although not significantly. 

The univariate ANCOVA for the dependent variable of time pressure revealed a 

statistically significant F (1,61) = 24.46,/? = .000 on time pressure pre-test scores, as 

expected. However, there was not a group effect, mean scores were examined wdthin 

each group to identify which direction the change in means had occurred. The 

comparison group's mean difference was a positive .21 or less time pressure. The 

intervention group's difference on time pressure pre-test to post-test means was a positive 

.12 improvement or less time pressure. Thus, the comparison group's mean score on 
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time pressure decreased more than did the mean score for the intervention group, 

although not significantly. 

The univariate ANCOVA for the dependent variable of spiritual practices 

revealed a statistically significant F (1,61) = 366.7, p = .000 on spiritual practices pre

test, as expected. Mean group differences were compared. The comparison group's 

means from spiritual practices pre-test (3.905) to spiritual practices post-test (3.886) was 

a decrease of -0.02 difference (seen as a decrease in spiritual practices), whereas, the 

intervention group's pre-test (3.815) and post-test (3.915) means was an increase of a 

positive +0.1 (seen as an increase in spiritual practices). 

The univariate ANCOVA for the dependent variable of immune response revealed 

a statistically significant F(1,62) = 19.02,^ = .000 for immune response pre-test, as 

expected. There was a statistically significant difference in immune response between 

groups (F [1,61] = 1.59,p- .008; TABLE 4.14). Thus, on immune response there was a 

significant group effect such that the groups differed significantly on immune response 

post-test score, with the intervention group to have a higher immime response score than 

the comparison group. The change score for the intervention group (pre 2.5194; post 

2.5275) was .0081 and for the comparison group (pre 2.3197, post 2.2051), -.1146. 
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TABLE 4.14 

Analysis of Covariance for Immune Response Post-Test (Log) ( N  =  63) 

Source df ^ P 

Immme Response 
Pre-Test (log) covariate 

Group 

Error 

* p <  .05. 

Between Subjects 

1 19.02 .000* 

1 7.59 .008* 

61 

The univariate ANCOVA for the dependent variable of headache intensity 

revealed a statistically significant F(1,40) = 15.97,/? = .000 on the headache intensity 

pre-test. However, there was not a group effect. Scores within each group were 

examined to see in what direction any changes occurred. The comparison group's mean 

difference from pre- (1.9) to post- (.78) headache intensity decreased by-1.12. This is 

compared to the intervention group's mean pre (1.08) to post (.94) difference of a 

decrease of -.14. Thus, the comparison group's mean score on headache intensity 

decreased more than did the mean score for the intervention group, although not 

significantly. 

The univariate ANCOVA for the dependent variable of headache duration 

revealed a statistically significant F(1,40) = 45.73,/? = .000 on the headache duration 



TABLE 4.15 

Analysis of Co variance for Headache Duration Post-Test (Log) ( N =  4 1 )  

Source df F P 

Between Subjects 

Headache Duration 
Pre-Test (log) covariate 

2 45.73 .000* 

Group 1 4.16 .048* 

Error 39 

* p < .05. 

pre-test. There was a statistically significant difference in headache duration between 

groups {F (1,40) = 4.16,/? = .048; TABLE 4.15). Mean differences in scores within 

groups were examined. The comparison group's mean difference from pre- (2.6) to post-

(1.1) headache duration was a decrease by -1.5. This is compared to the intervention 

group's mean difference pre (1.44) to post (.91) headache duration to a decrease by -.53. 

Thus, the comparison group's mean score on headache intensity decreased more than did 

the mean score for the intervention group, although not significantly. 

In summary, a statistically significant difference existed between the DVs (post-

test score) and their corresponding pre-test scores. Although there was a lack of 

significant group effects on the majority of the variables, except immune response and 

headache duration, group differences were further explored by a comparison of group 

means to determine which group had the greatest, albeit nonsignificant change. In the 
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case of immune response for groups, or specifically sIgA concentration, there was a 

difference in means which was significant {t {64] = -2.48, p = .000). In the case of 

headache duration, the comparison group had a greater decrease than the intervention, 

which was not significant {t [62] = .55, p = .58). The comparison group was fovind to 

have a greater decrease in stress, time pressure, and headache intensity and headache 

duration over time than the intervention group, yet the results were not statistically 

significant. The intervention group revealed a greater change in spiritual practices over 

time than did the comparison group, but this result was not significant. Headache 

intensity was reduced more in the comparison group than in the intervention group but 

not significantly. 

Research Question 2 

Research question 2 was sub-divided into three sections: a through c. Research 

question 2a) was: What combination of variables, consisting of pre- and post-test scores 

of each of the 8 study variables (headache intensity pre-test [log], headache duration pre

test [log], perceived stress pre/post-test, time pressure pre/post-test and spiritual practices 

pre/post-test) and group membership together best explain the variance in the immune 

response! Research question 2b) was: What combination of variables, consisting of pre-

and post-test scores of each of the 8 study variables (headache intensity pre-test [log], 

headache duration pre-test [log], perceived stress pre/post-test, time pressure pre/post-test 

and spiritual practices pre/post-test) and group membership together best explain the 

variance in tension headache intensity! Research question 2c) was: What combination of 

variables, consisting of pre and post-test scores of each of the 8 study variables (headache 
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intensity pre-test [log], headache duration pre-test [log], perceived stress pre/post-test, 

time pressure pre/post-test and spiritual practices pre/post-test) and group membership 

together best explain the variance in tension headache duration? 

Research question 2 was answered using the statistical procedure of multiple 

regression. Multiple regression analysis, which is an extension of simple linear 

regression, was used as it provides the researcher with the ability to improve predictive 

power (or explained variance in the dependent variable) by using two or more 

independent variables to predict a dependent variable (Polit, 1996). This statistical 

technique is flexible in that categorical variables, as well as continuous variables, are 

allowed (Munro & Page, 1993). Multiple regressions are a series of multiple 

correlations between the dependent variable and the predictor variables. The multiple 

correlation coefficients, denoted by R, are an index of the magnitude of the relationship 

between the dependent variable and predicators (Polit, 1996). In this study an alpha 

level of < .05 was used to denote statistical significance in the data, including beta 

weights (P) and R^s. The adjusted was used to explain the amount of variance in the 

DV that is accounted for by the IVs. Beta weights, representing the independent 

variables, were examined to determine if the IVs contributed significantly to the variance 

accounted for in the DV (Munro & Page, 1993). 

The strategy selected for entering variables into the regression equation was the 

stepwise method. This method enters variables into the regression equation based on the 

variable with the highest bivariate correlation with the DV (Polit, 1996). The probability 

for an independent variable to enter into the regression equation was preset at .05 (PIN), 
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and the probability of a variable removed in the stepwise command was pre-set at .10 

(POUT) for the sample population analysis. 

The variables were tested for the underlying assumptions of multiple regression: 

(1) random selection of a sample, (2) two measures (X and Y), (3) continuous random 

variables with a normal distribution, and (4) linearity (Pedhazur, 1997). 

A total of 21 participants in the sample population had a zero entered into their 

headache diaries on days headaches were not experienced. To stabilize these variables 

(headache intensity and duration) to meet regression assumptions, a log base 10 

transformation was attempted, yet the log of zero cannot occur. Therefore, all 

participants with zero in the data set for headache intensity and duration were eliminated, 

and the log base 10 of these headache variables without zeros was computed with all 

regression assumptions met. As a result, the number of participants was reduced from 64 

to 41. 

The time pressure pre- and post-test variables did not meet regression 

assumptions. No amount of transformation could correct these variables for violated 

regression assumptions, and so they were entered into the regression equations and 

interpreted with caution. Neither variable contributed significantly to the regression 

equations. 

The immune response pre- and post-test variables also did not meet all the 

regression assumptions. Both immune response variables were not normally distributed 

and did not have homogeneity of variance. A log base 10 transformation was performed 
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on both variables to stabilize these variables; therefore, they met all assumptions of 

regression. 

Acceptance of violated assumptions is based on four criteria: (1) the magnitude of 

the violation, (2) whether the violations are found in combination with another or many 

violations are present, (3) the amenability of the violation to correction; and (4) whether 

other assumptions become violated when a correction is attempted (Verran & Ferketich, 

1984). The time pressure pre-test variable violated two assumptions of regression, 

whereas; the time pressure post-test variable violated one of the assumptions of 

regression. The magnitude of violation was greater for time pressure pre-test with two 

violations than the time pressure post-test variable. The violation of assumptions has an 

effect on the beta weights and and the confidence of their results. In this case, it was 

considered negligible for time pressure post-test and more serious for time pressure pre

test, with all interpretation of results to be done cautiously. If data is nonnormal, the F 

ratios are fairly robust to this violation; it is when nonnormalcy and heteroscedasticity are 

found together that a greater magnitude of concern is present (Verran & Ferketich, 1984). 

When the assumptions for multiple regression are met, the residuals are 

distributed in a rectangular configuration, with a concentration of values along a straight 

line in the center (Polit, 1996). All the study variables' residual scatterplots had a 

rectangular configuration. The correlations of independent variables were checked for 

the possibility of multicollinearity, or a correlation > .85. Two highly correlated IVs can 

falsely raise the critical F required to reject the null hypothesis (Polit, 1996). None of 

the study variables had correlations greater than .85. All variables were at the interval 
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level with at least two measures on each except time that was on an ordinal scale (Munro 

& Page, 1993). Once the data was inspected, variables were entered into the regression 

procedxires. 

In research question 2 the post-test scores of variables were the DVs. Three 

imivariate multiple regressions were run for the three dependent variables: immime 

response post-test (log), headache intensity post-test (log) and headache duration post-test 

(log). The independent variables were immune response pre-test, headache intensity pre

test (log), headache duration pre-test (log), stress pre- and post-test, spiritual practices 

pre- and post-test, time pressure pre- and post-test, and group was entered as a dummy 

variable. A dummy variable is used with dichotomous variables to contrast members in 

one category with everyone else; group is a dichotomous variable (Polit, 1996). 

Research question 2a was: What combination of variables, consisting of pre- and 

post-test scores of each of the 8 study variables (headache intensity pre-test (log), 

headache duration pre-test (log), perceived stress pre/post-test, time pressure pre/post-

test, and spiritual practices pre/post-test) and group membership together best explain the 

variance in the immune response! Multiple regression using the stepwise function was 

used to predict the iirmiune response post-test (log) values from the pre- and post-test 

scores on the eight continuous variables (headache intensity pre-test [log], headache 

duration pre-test [log], stress pre- and post-test and spiritual practices pre- and post-test, 

and time pressure pre- and post-test) - generating eight independent variables in all, 

along with the grouping variable as a ninth independent variable. 
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The dependent variable immune response post-test (log) was run in a univariate 

regression equation with the nine independent variables. A statistically significant result 

was found for the whole sample, revealing one independent variable that entered the 

equation; immune response pre-test (log) to predict a positive immune response post-test 

(F (1,39) = 7.6,p - .009; adjusted = .14, p < .009). FIGURE 4.1 visually depicts the 

relationship between immune response pre-test (log) and the nine IVs for the whole 

sample. In summary, research question 2a found one variable to effect the variance in 

immune response post-test (log) for the whole sample, immvine response pre-test (log). 

Immune response pre-test (log) accounted for 14% of the variance in immune response 

post-test (log). None of the other variables, including the grouping variable, entered 

significantly into the equation. The mean residual for the model of the whole sample was 

.0473, and the residual standard deviation was .144. The residual scatterplot for the DV 

of immune response post-test and and lY immime response pre-test was rectangular in 

configuration. 

Research question 2b was: What combination of variables, consisting of pre- and 

post-test scores of each of the eight study variables (headache intensity pre-test [log], 

headache duration pre-test [log], perceived stress pre/post-test, time pressure pre/post-test 

and spiritual practices pre/post-test) and group membership together best explain the 

variance in the tension headache intensity? One variable was found to significantly 

relate to headache intensity post-test: headache intensity pre-test (log; F [1,39] = 14.62,/? 

=. 000); with an adjusted of .25,p < .05. 
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FIGURE 4.1 Immune Response Post-Test (Log) Variance Model for the 
Sample Population 

Adjusted 14% 

Immune 
Response 
Pre-Test 
(Log) 

Immune 
Response 
(log) Post-
Test 

FIGURE 4.2 visually depicts the relationships between headache intensity post-test (log) 

and the nine IVs for the whole sample. 

In summary, research question 2b found one variable to effect the variance in 

headache intensity post-test (log) for both groups, headache intensity pre-test (log). 

Headache intensity pre-test (log) accounted for 25% of the variance in headache intensity 

post-test (log). The mean residual for the model of the whole sample was -.0008, and the 

residual standard deviation was -.003. The residual scatterplot for the DV of tension 

headache intensity post-test and and IV tension headache intensity pre-test was 

rectangular in configuration. 
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FIGURE 4.2. Headache Intensity Post-Test (Log) Variance Model for the 
Sample Population 

Adjusted = 25% 

Headache 
Intensity 
Pre-Test 

P= .52, 
p = .000 

Headache 
Intensity 
Post-Test 

Research question 2c was: What combination of variables, consisting of pre- and 

post-test scores of each of the eight study variables (headache intensity pre-test [log], 

headache duration pre-test [log], perceived stress pre/post-test, time pressure pre/post-test 

and spiritual practices pre/post-test), and group membership together best explain the 

variance in tension headache duration? A statistically significant result was found for 

the whole sample such that headache duration pre-test (log) was a positive predictor {F 

(1,39) = 39.085, p = .00), immune pre-test (log) was a positive predicator (F [1,359] = 

127.6,/? = .001), and stress post-test was a negative predicator (F [1,39] = 22.64, p = .02) 

of headache duration post-test (log). The effect of group on headache duration post-test 
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(log) was almost significant at p = .07). TABLE 4.16 presents a summary of regression 

values. FIGURE 4.3 visually depicts the relationships between headache duration post-

test (log) and the nine IVs for the whole sample. 

TABLE 4.16 

Summary of Stepwise Regression Analysis for Variables Predicting 
Headache Duration Post-Test (Log) for the Sample (N=36) 

Variable B S E B  P 

Headache Duration 
Pre-Test (log) 

.749 .092 .851 * 

ImmuneResponse 
Pre-Test (log) 

.439 .127 .352* 

Stress Post-Test -.018 .007 -.248* 

* p<.05 
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FIGURE 4.3 Headache Duration Post-Test (Log) Variance Model for the 
Sample Population 

Headache 
Duration 
Pre-Test 
(Log) 

Headache 
Duration 
Post-Test 
(Log) 

Immune 
Response 
Pre-Test 
(Log) 

Stress 
Post-Test 

Adjusted = 62% 

In summary, by answering research question 2c, this investigator found three 

variables that effected the variance in headache duration post-test (log) for both groups: 

headache duration pre-test (log), immune response pre-test (log), and stress post-test with 

an adjusted R^ of .62. The mean residual for the whole model was -.0023, and the 

residual standard deviation was -.010. The residual scatterplot for the DV of tension 
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headache duration post-test and IV tension headache duration pre-test was rectangular in 

configuration. 

Research Question 3 

Research question 3 was sub-divided into sections a through c to examine the 

mediating effects of spiritual practices in relationships involving the three physical health 

variables. Question 3a asked about the mediating effects of spiritual practices on the 

relationship of stress to immune response, and of time pressure to immune response in 

the total sample. Question 3b asked about the mediating effects of spiritual practices on 

the relationship of stress to headache intensity, and of time pressure to headache 

intensity. Question 3 c asked about the mediating effects of spiritual practices on the 

relationship of stress to headache duration, and of time pressure to headache duration. 

The variables used for research question 3 were standardized change scores, 

calculated as the post-test score minus the pre-test score. The standardization permits 

comparable imits of measurement in the regression weights. The difference score, 

representing degree of change over time, was thought to be more representative of the 

variable as a whole composite. 

Path analysis, which involves hierarchical regression analyses, was used to 

examine the research question. Path analysis is an explanation of phenomenon through 

the testing of hypothesized relationships. The overriding purpose of path analysis is 

identifying the theorized relationships (Munro & Page, 1993). A path diagram was first 

specified, presenting the hypothesized relationships. The path analysis in this study was 

recursive, meaning that it flowed in one direction; left to right. Through a series of 
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multiple regressions (hierarchical), path coefficients are generated; they are also called 

beta weights in regression. Path coefficients indicate the relative impact or relationship of 

one variable on another (Polit, 1996). The path coefficient is the standardized regression 

coefficient {fis) firom the linear regression. A standardized score was computed because 

regression weights are not comparable units of measurement. To compare the magnitude 

of the partial regression coefficients, it is necessary to express the regression problem in 

standard score form (Winer, Brown, & Michels, 1991). All beta weights and associatedp 

values will be reported on all hypothesized paths. 

Mediator variables act as a pathway through which the independent variable 

indirectly affects an outcome variable (Baron & Kenny, 1986; FIGURE 4.4). Mediation 

is found when all three variables (independent, mediator and dependent) correlate 

significantly, as well as, when the partial correlation between the independent and 

outcome variable becomes non-significant if the variance of the mediator is taken into 

consideration. If the partial correlation between the independent variable and the 

dependent variable decreases yet is still significant when the mediator is entered into the 

equation, it indicates both direct and indirect effects. 

Regression coefficients were calculated for each independent variable in the 

proposed theoretical model to assess the direction and magnitude of the relationship. 

Each dependent variable had the adjusted R computed, which measured the amount of 

variance in the dependent variable explained by the independent variables (Schroeder, 

Sjoquist, & Stephan, 1986). The direct effect is tested first, followed by the mediated 

pathway. If the direct pathway is not significant, there is no need to go further in the 
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analyses. Six of these direct relationships were examined: stress and immune response (r 

= .25, p = .004), time pressure and immune response (not significant), stress and 

headache intensity (not significant), time pressure and headache intensity (not 

significant), stress and headache duration (not significant), and time pressure and 

headache duration (not significant). Because none of the direct relationships for 

questions 3b and 3c were significant, the mediating effects of spiritual practices were not 

examined. Only question 3a was examined in the analysis. 

FIGURE 4.4. Illustration of Mediation 

Mediator 

Independent 
Variable 

Dependent Variable 

Two paths were hypothesized for question 3 a. The direct path was stress to 

immune response. The indirect path was stress through spiritual practices to immune 

response. FIGURE 4.5 demonstrates the first pathway. Only the direct path was 

significant (J3= .064, Sig F= .004). The indirect path from stress to spiritual practices 

was not significant; therefore, spiritual practices did not mediate the relationship between 
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FIGURE 4.5. Question 3a. Model of Mediation 

Spiritual Practices 

Variable 

Stress 

Variable 

p  =  2 5 , p < M A  Immune 

Variable 

stress and immune response. Also, spiritual practices did not relate significantly to 

immune response. 

Because the direct path fi-om time pressure to immune response was not 

significant, analysis of the mediating effects of spiritual practices was not carried out any 

further for question 3 a. It was found, however, that the relationship between time 

pressure and spiritual practices was significant (FIGURE 4.6). 

FIGURE 4.6. Question 3a. No Mediating Effects of Spiritual Practices 
. for Time Pressure 

Time 

Variable 

Spiritual Practices 

Variable p < .030 

ns 

Immune 

ns 
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Research question 3b was: Do spiritual practices fiinction as a mediator of 

relationships of stress and time pressure to tension headache intensity? Because the direct 

paths between stress and headache intensity and between time pressvire and headache 

intensity was non-significant, the analyses were not carried any further. 

Research question 3c was; Do spiritual practices fiinction as a mediator of 

relationships of stress and time to tension headache duration? Because the direct path 

between stress and headache intensity and between time pressure and headache intensity 

was non-significant, the analyses was not carried any fiirther. 

In summary, the path analysis of the mediating effect of spiritual practices was 

not significant in any of the proposed mediation models. One direct path was significant; 

the path from stress to the immune response. Also, one indirect path was significant: time 

pressure to the spiritual practices. 

Research Question 4 

Research question 4 was: How do the effects of group, gender, payment for 

participation, and religious background effect changes in headache intensity and duration 

change over time? Longitudinal growth curve analysis was conducted to assess the 

effects of the intervention on two variables of interest: headache intensity and duration 

for the whole sample. Headache intensity was measured on a scale of 1 to 10, with 10 

representing greater headache intensity. Headache duration was measured in hours. For 

example, a headache that lasted 2 hours and 45 minutes was recorded as 2.75. Averages 

for each week were computed and used for the current analyses, resulting in a total of 

eight measurements per dependent variable. 
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Growth curve analysis was done on the participants' headache diaries. 

Longitudinal growth curve modeling (LGM) is a set of statistical analyses designed to 

examine individual differences in development over time. The LGM allows for the 

examination of repeated measures within individuals, in addition to, the examination of 

potential predictors of person-level growth trajectories over time. The process can be 

conceptualized into two steps. In the first or most basic growth model, an individual 

growth trajectory is estimated for each person in step 1. This analysis then generates a 

set of growth parameters that describe the average growth that occurs across the sample: 

a random intercept factor and a random slope factor. The random intercept factor (also 

known as "initial status") typically represents the time at which the data were first 

collected. In this study, the random intercept factor represents the individual status at the 

beginning of the study (week 1). The random slope factor represents the growth 

trajectory over time. The mean of the random slope factor represents the amount of 

growth per unit time, and the variance of the random slope factor represents the amoxmt 

of variance in growth over time (Gerend, 2001). In this study, weeks are the unit of time, 

and so the random slope parameter represents the average amount of change in headache 

intensity and duration for 1 week. The unconditional model or Level-1 model is the 

estimation of the random intercept and random slope (observations within individuals). 

In structural equation modeling (SEM), this part of the model is usually called the 

measurement model. 

In step 2, the individual growth parameters estimated in the Level-1 model (i.e., 

the random intercept factor and the random slope factor) are the outcome variables in the 
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Level-2 model (person-level model). In SEM, this part of the model is referred to as the 

structural model. At this stage, covariates can be added to the model to predict the 

random intercept factor and/or the random slope factor. For example, the prediction of 

these factors from treatment assignment could be used to determine if the treatment had 

an effect on initial status or growth over the course of the study. Mplus, v^as used for 

data analysis, this is a structural equation-modeling program created by Muthen and 

Muthen (1998). 

Sixty-three cases v^ere run with covariates explored, including treatment condition 

(intervention or comparison group), gender (male and female), payment (yes or no), and 

religious background (Christian and non-Christian) on the entire sample. All zero data in 

the headache diaries were seen as missing data for headache duration or intensity. 

Headache Intensity 

Equations for the Level-1 model and Level-2 models of headache intensity were 

developed. A dip at week 8 as compared to a flat trajectory of headache intensity from 

week 1 to 7 required modification of the model. The model fit was improved by 

correlating the error variances of weeks 2 and 4 and weeks 2 and 8. These two changes in 

combination made a final linear growth model. The goal of the Level-1 model is to find 

the best fit for the data, by allowing these errors to correlate the final model had a good 

fit (TABLE 4.17). 

The mean initial status of headache intensity was 2.35 at week 1 or 2.5 on average 

for headache intensity on a scale of 1 to 10, with 10 being the worst pain for week 1 

FIGURE 4.7 depicts the average headache intensity for the whole sample. Headache 
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intensity decreased an average of .093 points per week during the study (FIGURE 4.8). 

FIGURE 4.8 discriminates between headache intensity and group membership. 

TABLE 4.17. Linear Model of Headache Intensity (Level 1, Unconditional Model) 

Fixed Effect Coefficient se t ratio 

Mean Initial Status, rioo 2.3 0.15 15.21 * 

Mean Growth Rate, riio -0.09 0.02 4.25 * 

Random Effect 
Variance Component se t ratio 

Initial Status 1.13 0.22 5.04* 

Growth Rate 0.00 (fixed) — 

* p<.05. 

In the Level-2 model at initial status, there was significant variation in levels of 

headache intensity. The chi-square statistic [24] = 27.441, non-significant [ns]) and 

the Root Mean Square Error of Approximation (RMSEA; .05) indicated that a linear 

growth model existed that described the data. The covariates of gender and religious 

background did not differ on initial status. Headache intensity at initial status did differ 

by treatment condition and by whether one received payment to participate. On average. 



FIGURE 4.7. Headache Intensity (Observed Means for the Sample Population) 
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participants who were in the intervention group reported higher headache intensity than 

participants in the comparison group at initial status. On average, participants who were 

paid reported lower headache intensity than the non-paid participants' at initial status 

(Gerend, 2001). 

Inspection of the fit indices for the Level-2 conditional model showed a linear 

growth model that adequately described the data (jtf ^ [59] = 75.18, ns, RMSEA = .07; 

TABLE 4.18). Because the RMSEA value of .07 was not significantly different from .08 

to .05, a linear growth model that described the data well was accomplished (Gerend, 

2001). The covariates (payment and treatment in the Level-2 mode) accounted for 21.3% 

of the variance in headache intensity at initial status. 

TABLE 4.18. Linear Model of Headache Intensity (Level-2, Effects of Covariates) 

Fixed Effect Coefficient se t ratio 

Model for Initial Status, rioi 

TREATMENT, poi 0.59 0.25 2.35 * 

GENDER, po2 -0.19 0.30 -0.65 

PAYMENT, po3 -1.00 0.30 -3.34 * 

RELA, Po4 0.12 0.19 0.54 

RELB, po5 -0.12 0.22 -0.55 

*p< .05. 



261 

Headache Duration 

Analysis of observed means revealed that headache duration decreased in a 

relatively linear response over the course of the study. Thus, a linear growth curve was 

estimated. The headache duration data for the Level-1 model showed that the average 

headache duration at the initial status, week 1, was 3 hours. Headache duration decreased 

on average by. 196 hours per week over the course of the study or 1.4 hours over the 

entire 8 weeks (Gerend, 2001). FIGURE 4.9 shows the mean headache intensity over 

time for the whole sample. FIGURE 4.10 visually depicts headache duration and group. 

The mean growth trajectory is shown in TABLE 4.19 for the Level-1 condition. 

TABLE 4.19. Linear Model of Headache Duration (Level-1, Unconditional Model) 

Fixed Effect Coefficient se T ratio 

Mean Initial Status, oo 3.16 0.32 9.75 * 

Mean Growth Rate, tjio -.20 0.04 -4.39 * 

Random effect Variance Component se T ratio 

Initial Status 4.78 \21 3.74 * 

Growth Rate .047 0.03 1.70 t 

*^<.05; t£<-10. 



FIGURE 4.9. Headache Duration (Observed Means for the Sample Population) 
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FIGURE 4.10. Mean Headache Dxu-ation by Week and Group 
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The correlation between the initial status of headache duration and the growth over time 

indicated that headache duration for participants with longer headaches at initial status 

decreased at a faster rate than participants with shorter headache duration at initial status. 

Inspection of the chi-square statistic and RMSEA indicated that a linear growth model 

described the data (Gerend, 2001). A non-significant chi-square is an indication of a 

good fit 0}:^ [23] = 17.66, ns). 

In the Level-2 model, group did not affect changes in headache duration (TABLE 

4.19). The covariates of gender or religious background did not relate to the intercept 

factor. However, initial status was different depending on whether one was paid to 

participate in the study. On average, participants who were paid reported shorter 

headaches than the nonpaid participants at week 1, and this was significant (FIGURE 

4.11). A trend was also found with male participants; their headaches decreased in length 

more slowly than their female counterparts (FIGURE 4.12). A second trend noted was 

that non-Christian participants saw the duration of their headaches decrease at a faster 

rate than did Christian participants over the measurement period (FIGURE 4.13). 

Although trends were noted, none were significant. 

The model fit for the Level-2 condition showed a close fitting model indicating a 

linear growth model. The covariate of payment for participation accovinted for 10.9% of 

the variance in initial status of headache duration and the covariates of gender and 

religious background accounted for 26.8% of the variance in headache duration growth 

(marginally significant; Gerend, 2001). 
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In the Level-2 model, group did not affect changes in headache duration (TABLE 

4.20). The covariates of gender or religious background did not relate to the intercept 

factor. However, initial status was different depending on whether one was paid to 

participate in the study. On average, participants who were paid reported shorter 

headaches than the nonpaid participants at week 1, and this was significant (FIGURE 

4.11). A trend was also found with male participants: their headaches decreased in length 

more slowly than their female counterparts (FIGURE 4.12). A second trend noted was 

that non-Christian participants saw the duration of their headaches decrease at a faster 

rate than did Christian participants over the measurement period (FIGURE 4.13). 

Although trends were noted, none were significant. 

The model fit for the Level-2 condition showed a close fitting model indicating a 

linear grovv1;h model. The covariate of payment for participation accounted for 10.9% of 

the variance in initial status of headache duration and the covariates of gender and 

religious background accounted for 26.8% of the variance in headache duration growth 

(marginally significant; Gerend, 2001). 

In summary, using growth curve analysis, headache intensity decreased over time 

for the sample. Paid participants had lower headache intensity than non-paid participants 

at initial status and shorter headache duration. A treatment effect existed, with 

individuals in the intervention group reporting higher headache intensity than participants 

in the comparison group at initial status. The covariates of payment and treatment 

accoimted for 21.3% of the variance in headache intensity at initial status. No effect was 

noted with the covariates and change in headache intensity over time. 
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TABLE 4.20. Linear Model of Headache Duration (Level-2 Effects of Covariates) 

Fixed Effect Coefficient se t ratio 

Model for Initial Status, tjoi 

TREATMENT, poi -0.34 0.65 -0.52 

GENDER, po2 -0.11 0.79 -0.14 

PAYMENT, po3 -1.61 0.78 -2.06 * 

RELA, Po4 0.24 0.51 0.46 

RELB, Po5 0.378 0.57 0.66 

Model for growth rate, pn 

TREATMENT, pn 0.07 0.09 0.79 

GENDER, Pi2 0.18 0.10 1.69 

PAYMENT, pi3 0.00 0.10 0.01 

RELA, pi4 -0.12 0.07 -1.76 t 

RELB, Pi5 -0.04 0.08 -0.49 RELB, Pi5 
*£<.05; t£<-10. 



FGIURE 4.11. Observed Means of Headache Duration and Payment 
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Growth curve analysis also revealed that headache duration decreased over time 

in the whole sample, unaffected by group/treatment influences. The covariates of 

payment to participate showed that those individuals who were given compensation 

reported shorter headaches at initial status than non-paid participants. Male participants 

were found to have a slower trajectory of decline in headache duration than their female 

counterparts (FIGURE 4.12). Also noted were participants of Christian religious 

background to have a slower rate of headache duration reduction than non-Christian 

participants (FIGURE 4.13). The covariates of payment for participation attributed 

10.9% of the variance in headache duration at initial status and gender and religious 

background to accoimt for 26.8% of the variance in headache duration change. These 

covariates were based on individual growth trajectories and do not differentiate the 

intervention from the comparison group, but rather describe the entire sample of 

participants. 

Growth curve analysis was instrumental at examining the whole sample's profile 

on headache intensity and duration. This statistical method was also useful in teasing out 

the individual effects of the four covariates of, gender, payment for participation, 

religion, and treatment group. A decrease in headache intensity and duration was found 

in both groups. None of the covariates (group, gender, payment, religious background) 

related to the change in headache intensity and duration over time. 



FIGURE 4.12: Observed Means of Headache Duration by Gender 
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FIGURE 4.13. Headache Duration and Religious Background 

4.5 

4 

3,5 

3 

g 2.5 —•— Christian 

—m— Non-Christian 

------- No f^ligion 2 

1.5 

1 

0.5 

0 
7 5 6 8 2 3 4 1 

Vfeek 

-J o 



271 

Summary 

In summary, chapter 4 presented data analyses of both descriptive statistics of the 

sample studied and the statistical answers to the four research questions. The sample was 

a highly educated group of 64 individuals, the majority of them single and students. The 

age range spanned from 19 to 70, with the bulk of participants being women. The 

literature attests that this is the most common profile for those who suffer from 

headaches. Forty percent of the sample was Caucasians. The sample as a whole reported 

a good state of health. The comparison group was comprised predominately of Catholics 

and the intervention group of Protestants. As a whole, the sample was divided, with 22 

reported Christians and 30 reported non-Christians. Religious attendance for those who 

reported a religion was once a week on average. 

The headache characteristics of the sample were 43 with episodic tension-type 

headaches and 21 with chronic tension-type headaches. A majority of study participants 

experienced, on average, moderate headache severity, on a weekly basis, vdth headache 

pain often disrupting their lives. Approximately 49 participants were paid for their 

participation in the study. Eighteen of the paid individuals reported more frequent 

headaches than those who were not paid, and those who were paid reported more 

headache pain within the previous 5 years. 

Research question 1 was: Are there differences in the six study variables 

(perceived stress, time pressure, spiritual practices, immune response, tension headache 

intensity, and tension headache duration) over time between the intervention and 

comparison groups? The statistical procedure of Analysis of Covariance (ANCOVA) 
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was used to appraise differences on the study variables between the groups after 

removing the effect of study participant's pre-test scores as covariates. 

Six univariate ANCOVAs revealed a statistically significant difference between 

every post-test score and its corresponding pre-test measurement. Only immune response 

pre-test (F= 19.02, p - .008) and headache duration pre-test {F = 45.73, = .000) had a 

statistical significance, indicating that a difference in inmiune response and headache 

duration was related to group assignment. A comparison of group sIgA concentration 

and secretion rate means showed that the intervention group had a greater difference (an 

increase) in immune response versus the comparison group, whose immune response 

decreased. Also noted was a statistically significant t-test between group and sIgA 

concentration pre- {t [63] = -2.81, p = .007) and post-test {t [64] = -2.88, p = .006) and 

sIgA secretion rate pre- {t [64] = -3.38, p = .001) and post-test {t [64] = -3.40, p = .002). 

Lastly, headache duration decreased more in the comparison group than in the 

intervention group yet not significantly. 

Research question 2 was: What combination of variables, consisting of pre- and 

post-test scores of each of the eight study variables (headache intensity pre-test [log], 

headache duration pre-test (log), perceived stress pre/post-test, time pressure pre/post-

test, and spiritual practices pre/post-test) and group membership together best explain the 

variance in immune response post-test (log), headache intensity post-test (log) and 

headache duration post-test (log)? The statistical procedure of multiple regression was 

used to analyze this question using the stepwise selection. 
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In the total group, 14% of the variance in the immune response post-test (log) was 

attributable to immune response pre-test (log; P = .40, p = .009). In the total sample, 

25% of the variance in headache intensity post-test (log) was explained by headache 

intensity pre-test (log; P = .52, p = .000). In the whole sample, 62% of the variance in 

headache duration post-test (log) was explained by three variables; headache duration 

pre-test (log; p= .%5,p- .000), immune response pre-test (log; 35,p- .001), and 

stress post-test {fi — .25, p = .022). 

Research question 3 was: Do spiritual practices function as a mediator of the 

relationship of perceived stress and time pressure to immune response change (log), and 

tension headache intensity change (log) and headache duration change (log) using 

standardized change scores? Path analysis was used to test the proposed mediated 

relationships. Standardized change scores were used in testing the proposed model to 

stabilize the regression weights. Spiritual practices were not foimd to be a mediating 

variable in any proposed theoretical path. What was uncovered was a statistically 

significant relationship between the standardized stress change score and standardized 

immune response change (log) score (J5 - .25, p = .04) and between the standardized time 

pressure change score and the standardized spiritual practices change score (r = .21, p = 

.03). 

Research question 4 was: How do the effects of group, gender, payment for 

participation, and religious background affect changes in headache intensity and duration 

over time? Growth curve analysis was used to examine the over all sample and provide 

covariate analysis (group, gender, payment for participation, and religious background 
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were the covariates). Some individual group differences were found with the 

intervention group at week 1 higher on tension headache intensity than the comparison 

group. Tension headache intensity was found to decrease for the total sample over time 

by .093 points per week. The covariates of payment for participation and treatment 

accounted for 21.3% of the variance in tension headache intensity at week 1 or initial 

status but did not account for any of the variance in tension headache intensity growth 

over time. Tension headache duration was also found to decline by .196 hour per week, 

for the total sample or 1.3 hours over the total study time. Headache duration was longer 

for participants who were paid to participate than for those who were not paid. Male 

participants had a slower decrease in headache diiration over time than their female 

counterparts, although this was only marginally significant. Non-Christian participants 

had a faster rate of decline in headache duration than did their Christian counterparts, 

although this was only marginally significant. The covariates of payment for 

participation accounted for 10.9% of the variance at week 1 or initial status, and gender 

and religious background accounted for 26.8% of the variance in tension headache 

duration growth over time. 

In conclusion. Chapter 4 has described the sample population, noted group 

differences between the comparison and intervention groups, and answered the four 

research questions in this study. The comparison group, who received an educational 

class in headaches by a neurologist, revealed overall a greater reduction of stress, time 

pressure, and tension headache intensity and tension headache duration than the 

intervention group, yet none was statistically significant. The intervention group, who 



received a nonsecularized or Buddhist version of mindfulness meditation, showed a 

larger mean difference or increase in spiritual practices than did the comparison, yet this 

finding was not statistically significant. The intervention group did, however, have a 

statistically significant increase in reported immune response in sIgA level than the 

comparison group. 
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, CHAPTER 5 

Discussion and Recommendations 

In this chapter, the researcher will address interpretations of the findings from the 

data analysis. This chapter will include discussion of findings to answer the research 

questions, implications for theory development, implications for nursing practice and 

recommendations for further research. Limitations of the study are also discussed. 

The theoretical framework for this study was inspired in part by three broad 

frameworks that contributed important perspectives for the study: Rogers' Science of 

Unitary Human Beings (Rogers, 1970,1987,1992), the developmental-contextual 

worldview of Lemer (2002) and psychoneuroimmunology as initially described by 

Solomon (1969). Rogerian theory purports that individuals are integral with their 

enviroimient and so cannot be separated from its dynamic flowing web of 

interconnections. The perspective from developmental-contextualism states that change 

and transformation will occur as the individual together with a dynamic envirormient 

creates conflict and challenge (Lemer, 2002). Psychoneuroimmunology focuses on the 

inter-connections of the living being and the effects of his/her surroundings; for example, 

the psychobiology of perceptual change and the immune response of the body (Yang & 

Glaser, 2000; Lloyd, 1996). 

The theory for this study, however, was not directly derived from any one of these 

perspectives. Rather, the theory was developed in part from existing empirical findings, 

from the investigator's clinical knowledge, as well as from basic assumptions within the 

three broad frameworks. All three perspectives support the basic assumption of the 
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person and environment in continual process and influencing the person's health 

experiences. Thus, the investigator's middle-range theory derived from a conceptual 

framework that posited relationships between two broad constructs: person-envirormient 

processes and health experiences. 

The person envirormient processes were represented by the variables: perceived 

stress, time pressure and spiritual practices. Health experiences were represented by the 

physical variables of immune response (sIgA) and tension headache intensity and tension 

headache duration. Buddhist mindfulness meditation was viewed as a holistic 

intervention that could promote positive changes in person-environment processes and in 

health experiences. It was expected that the intervention of Buddhist mindfulness 

meditation would affect differences in all variables (person-environment and physical 

health experiences) between groups and that Buddhist mindfulness meditation would 

affect a significant decrease in tension headache intensity and tension headache duration 

and increased immune response in the intervention group. In addition, relationships 

between these sets of variables were analyzed to determine which variables best 

explained the variance in the physical variables of immune response, tension headache 

intensity, and tension headache duration. Last, longitudinal growth curve modeling 

(LGM) was employed to examine how tension headache intensity and duration changed 

over time. The results of this study offered some empirical support for the expected 

differences between groups and the expected relationships among variables. 

Research Questions 

Research Question 1 



278 

Research question one was: Are there differences in the six study variables 

(perceived stress, time pressure, spiritual practices, immune response, and tension 

headache intensity and tension headache duration) over time (pre/post) between the 

intervention and comparison group? This question was designed to determine if the 

intervention of Buddhist mindfulness meditation would effect changes beyond that 

influenced by time in the six study variables. Differences in means from pre-test to post-

test within each group were also examined, regardless of whether there was a group 

effect, to assist in interpreting any trends in the groups. Three one-way ANCOVAs were 

run to answer research question one. 

Analysis revealed that the intervention group had a significantly higher immune 

fimction response than did the comparison group. No other significant differences were 

found although the comparison group had a greater (nonsignificant) decrease in tension 

headache duration than the intervention group. 

In terms of the difference on immune function as a result of Buddhist mindfulness 

meditation, one research study has found an effect on immune function (Sudsuang, 

Chentanez, & Veluvan, 19991). A recent study by Davidson and associates (2003) found 

the nonsecularized version of mindfulness meditators as compared to non-meditators, 

displayed a significantly greater rise in serum antibody titer to the influenza vaccine from 

week 4 to week 8 (t (33) = 2.05, p < .05). Psychosocial measures were also obtained. A 

significant decrease in negative affect at Times 2 and 3 in meditators compared with non-

meditators was found (t (20) = 2.27, p < .05), and self-reported anxiety was reduced in 

the meditation group from Time 1 to Time 2 (t (20) = 2.86, p < .01). Three other studies 
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validated the role of meditation to enhance immune response, yet neither were strictly 

Buddhist mindfulness meditation (Solberg et al., 1995; Schneider et al, 1998; Carlson et 

al., 2003). These findings suggest that both nonsecularized and secularized approaches to 

mindfulness meditation can change immune function and subjective health experience.. 

The significant finding of immime response change in the intervention group is also 

congruent with the physiologically-based theory concerning the activation of the HP A 

axis and the elicitation of the relaxation response, which is also supported in the literature 

(Kiecolt-Glaser et al., 1985; Valdimarsdottir & Stone, 1997; Hucklebridge, Clow, & 

Evans, 1998). 

These findings on Research Question 1 also suggest that while biological markers 

may indicate improved health on one dimension, it may not be evident on another 

dimension, such as the experiential dimension. The clinical population studied, 

individuals with TTH, is a group of individuals shown to not be able to accurately assess 

their ciirrent degree of experienced stress as compared to control subjects (Davis et al., 

1998), to suffer from increased anxiety and mood disorders (Holroyd, 2002), to have 

elevated neuroticism scores (Rasmussen, 1992), and use more maladaptive coping 

mechanisms (Stevens, 1993). Despite these researchers' conclusions that question the 

validity of tension headache sufferers' subjective experiences, it would seem that health 

care providers must respect patients' own judgments about their subjective health 

experiences and strive to alleviate discomfort, whether perceived or "real." The 

characteristics of tension-type headache sufferers may play an integral role in the 

incongruence of improved immune response and no improvement in experienced health. 
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More research is needed to examine the congruence between biologic and psychosocial 

markers of health to better understand health experiences of patients yet in a different 

clinical population. It is misleading to assume that a biological marker alone is an 

indicator of health. If anything, this finding supports nursing's longstanding view of the 

need for a more holistic approach to assessing and intervening in health experiences. 

Improved immune function without headache relief is not an adequate nursing care goal 

for patients suffering from tension headaches. This notwithstanding other nursing goals 

could be employed to reduced perceived stress and enhance spiritual awareness, which 

also did not reveal changes in the intervention group. 

Overall, in research question 1 the comparison group had a greater decrease in 

perceived stress, time pressure, and tension headache intensity and tension headache 

duration, yet the decrease was not statistically significant. A possible explanation for this 

finding is that the teaching component offered to the comparison group provided a 

buffering effect of social support, which was at least in part responsible for the reduction 

noted in the above study variables. Social support has been found to contribute to an 

individual's health empowerment (Fleury, 1991), enhance primary coping and to 

discriminate the effect of one's level of stress (Bloom, 1990), and have a positive impact 

on one's lifestyle positively (Muhlenkamp & Sayles, 1986). 

Social support, in a few studies suggests a key role in modulating PNI responses 

to stress (Biondi & Picardi, 1999; Baron, Cutrona, Russell, Hicklin & Lubaroff, 1990). A 

study by Kirschbaum, Klauer, Filipp and Hellhammer (1995) supported the role of social 

support during a serial subtraction task and a public speaking task on salivary Cortisol and 
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subjective well-being. Women responded with a hardier response to having a boyfriend 

present versus a stranger present as a support person. Partner supported men had a lower 

salivary Cortisol response. A possible explanation for why the comparison group did not 

have greater immune response could also be in part that the majority of participants were 

women and the social support they received was from strangers and not selected partners. 

The comparison group's headache education class provided time for individuals 

to discuss how their life was interrupted with headaches, how weekend plans had to be 

cancelled, how frustrating it was to find a doctor who listened; and what in a long list of 

medications had been tried to no avail. The intervention group had a more individualized 

focus with the personal experience of mindfulness meditation. The group interaction in 

the intervention group was held to the beginning and briefly at the end of each session. 

In the comparison group, discussion between study participants, on the topic the 

neurologist had chosen for the session, occurred throughout the session, as well as other 

pressing issues. 

The findings in research question 1 do not support the effectiveness of Buddhist 

mindfulness meditation in the reduction of tension headache intensity and tension 

headache duration as cited in previous literature that examined chronic pain (Kabat-Zinn, 

1982; Kabat-Zinn et al., 1985; Kabat-Zinn et al., 1992; Kaplan et al., 1993). Yet one 

study of mindfulness meditation as taught by Jon Kabat-Zinn (Astin, 1997) did not 

support change in physical symptoms. A study by Sun and associates (2002) with an 

N=l, found mindfiilness meditation in severe headache to initially induce headaches. 

However, this study although focused on one participant, possibly revealed an inadequate 
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amount of time to elapse for the participant to begin to experience the long-term effect of 

this relaxation technique. In contrast, two studies (Astin, 1997; Shapiro, Schwartz, & 

Bonner, 1998) found the secularized version of mindfulness meditation to increase one's 

spiritual experience. 

The absence of a statistically significant effect of Buddhist mindfulness 

meditation in two of the three health experience variables may be in part because the type 

of meditation used in this intervention was not the secularized version as taught by Jon 

Kabat-Zinn (1982,1985) but rather the original Buddhist version, although in one study 

by Tloczynski and Tantriella (1998) college students showed a greater reduction in 

adjustment and decreased anxiety and depression in a Zen breath meditation group versus 

a relaxation or control group over a 6-week period. In the current sample, there may have 

been a lack of agreement with the philosophy of Buddhism and ideological differences 

among the participants, many of whom scored fairly high on the SPS, a scale based more 

upon Western views of spirituality. The intervention of Buddhist mindfulness 

meditation, with a more Eastern view of spirituality that has a nontheistic viewpoint (a 

tenet of Buddhism), may have worked against improvement or change over time in the 

more subjectively measured variables of perceived stress, time pressure, and headache 

symptoms. The treatment group may have identified more with a traditional, 

transcendent form of spirituality than with a Buddhist view of spirituality. Several 

individuals who were randomly assigned to the intervention group reported that they 

dropped out of the study because of their ideological disagreement with the tenets of 

Buddhism. Thus, an accounting for participants' spiritual philosophy in terms of its 



283 

congraence between the treatment and individual's philosophical underpinnings may be 

an important variable to consider in spiritually-related intervention research. 

In summary, the intervention did bring about significant positive Changes in the 

immune response variable over time. The comparison group had a socially supportive 

environment that may have influenced the changes in the other study variables (perceived 

stress, time pressure and tension headache intensity and tension headache duration), 

although not significant, whereas the Buddhist type of mindfulness meditation may have 

been too incongruent with the religious philosophy of the participants to bring about 

positive significant changes in health-related experiences of headache symptoms in the 

intervention group. Previous research and physiologic hypothesis exist that are congruent 

with the findings in this study concerning the increased immune response in the 

intervention group. 

Research Question 2 

Research question 2, parts a-c was: What combination of variables, consisting of 

pre- and post-test scores of each of the eight study variables (headache intensity pre-test, 

headache duration pre-test, perceived stress pre/post-test, time pressure pre/post-test and 

spiritual practices pre/post-test), and group membership together best explain the 

variance in (a) immune response post-test (log), (b) headache intensity post-test (log), and 

(c) headache duration post-test (log)? 

For research question 2a in terms of immune response post-test (log) for the 

whole sample, 14% of the variance was accounted for by immune response pre-test (log). 

This can be interpreted to mean, not surprisingly, that an individual's initial measurement 
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on immvine response is a critical component to the endpoint measurement in determining 

the effectiveness of an intervention; since the same individuals generated the scores, it 

was expected, based on general knowledge of pre-post test designs, that their pre-test 

scores would correlate with their post-test scores. 

In terms of research question 2, part b, tension headache intensity post-test (log) 

for the sample population, 25% of the variance was explained by headache intensity pre

test. This finding indicates that one's baseline headache intensity does contribute to 

tension headache intensity in the long term. In a study by Fernandez & Sheffield (1998), 

daily hassles or the stress of living was significantly correlated with tension headache 

intensity. In this sample population two positive correlations were found between tension 

headache intensity pre-test and stress pre-test (r - .25, p < .05) and between tension 

headache intensity post-test and stress pre-test (r- .21, p< .05). 

In terms of tension headache duration post-test, 62% of the variance was 

explained by tension headache duration pre-test, immune response pre-test, and perceived 

stress post-test. This finding indicates that a physically based measure (tension headache 

duration), an emotionally related variable (perceived stress), and one's biologically 

mediated immune response (sIgA in saliva) may be important in relating to tension 

headache duration. One's immune reserve or baseline functioning of the immune system, 

if already depleted and tired due to stress or other insults, could contribute to physical 

symptoms, because the body would be less able to combat inflammation or infection. 

The literature validates the role of stress as a precipitant of headache (Holroyd et 

al., 2000; Jensen & Olesen, 2000, Ryan, 1999). In the literature, 90% of headache suffers 
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report that at least one stressful event to happen before a headache commences. Another 

trend in headache sufferers is the use of avoidance coping related to higher ratings of 

headache intensity, or maladaptive coping (Marlowe, 1998). It is possible that 

individuals with headaches do not manage stress well (Stevens, 1993). The result of 

perceived stress post-test to contribute to tension headache duration post-test is supported 

in the literature, although a significant correlation did not exist in the sample population 

with stress post-test. 

In a study that used relaxation as an intervention with a group of adolescents who 

had migraine or tension-type headaches, the adolescents in the relaxation group, who had 

tension-type headaches did not improve as much as the migrainous adolescents (Fitchel -

& Larsson, 2001). This conclusion was also supported in a study examining coworkers, 

which found that the migrainous headache sufferers responded favorably to two different 

forms of psychological treatment of progressive relaxation training or cephalic vasomotor 

feedback, as compared to the tension-tj^e headache sufferers aged 8 to 16 years (Sartory, 

Muller, Metsch, & Pothmann, 1998). A third study (Blanchard, Hermann, & Steffek, 

1983) gave support to individuals with TTH in relaxation training, 40% of whom 

reported improvement in headache pain, with 60% reporting no improvement. 

For research question 2, part c, the change in tension headache duration was 

related significantly to immxme response pre-test that is, a decrease in tension headache 

duration was related to one's baseline immvine function. These relationships together 

indicate that there may be an important link between immune response and tension 

headache duration. Two studies support the relationship between headaches and immune 
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response. Elwan and associates (1991) found headache sufferers to have hormone levels 

out of acceptable ranges as compared to healthy controls. A second study by 

Pennebacker and associates (1988) found a link between a decrease in chronic pain and 

an increase in immune function. 

In this study sample, reported subjective experiences of perceived stress, tension 

headache intensity, and tension headache duration were not linked to the objective 

measure of immune function. The reason for the finding of a lack of significant 

association in a majority of study variables with immune function is probably 

multifaceted. As suggested under Research Question 1, more research is needed that 

examines the congruence or lack of congruence between biologic or physical markers, 

and subjective experiences of health. 

In summary, the variance in the physical health variables was generally explained 

best by the pre-test variables. All pre-test measurements were predictors of the post-test 

scores on each DV. These findings support the role of initial status or the need for 

baseline measxirement in an experimental design, as all pre-test scores were significantly 

related to their post-test outcome. What this research question reveals is that while 

physiologic changes occur, such as a change in sIgA, these changes may not correlate 

similarly in the "health experiences" of the individual, such as time pressure, spiritual 

practice and headache symptomology. The finding of the role of spirituality and the lack 

of physiologic changes is supported in the literature (e.g. Astin, 1997, in which an 

increase in spiritual experiences was not accompanied by a decrease in symptomology, as 

measured by SCL-90-R). 
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Another reason why subjective measures of health were not linked with the 

objective measure of sIgA could be that mindfulness requires focusing on unpleasant and 

painful sensations and discourages an escape by distraction or changing one's attention to 

something else. A large part of self-regulation is learning to attend to oneself (Schwartz, 

1984,1990). Kabat-Zinn and associates (1985) saw the experience of mindfulness 

meditation practice in patients as increasing their awareness and sensitivity to the 

attributes of pain and to their stress reactions in the moment. As a result, the 

development of new cognitive and behavioral coping strategies in response to pain and 

stress replaced the maladaptive condition pain behavior. Still, it is of interest as to why 

any kind of attention to one's pain would increase immune function without affecting 

other positive health experiences. Possibly the change in immune response was related to 

a lack of arousal on the participant's part, and therefore, an enhanced immunological 

result (Evans et al., 1994). 

It is possible that some of the headache sufferers in this study did not fully engage 

in mindfulness meditation because their pain was so distracting, and so the connection 

between the subjective experience arid the objective measurement did not occur (Kabat-

Zinn, 1982). Individuals in this study were not advised to participate unless they could 

commit to home practice of mindfulness, as some studies have required. No data was 

gathered on whether study participants practiced the meditation with their audiotapes 

outside of class (which is a limitation of this study). Mindfulness meditation and 

Buddhist meditation studies support the value that regular mediation practice has in 
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impacting physiologic and psychosocial outcomes (Kabat-Zinn et al., 1985; Sudsuang, 

Chentanez, & Veluvan, 1991; Shapiro, Schwartz, & Bonner, 1998). 

Research Question 3 

Research question 3 examined the role of spiritual practices as a mediator of the 

direct relationships between the following variables; stress and immune response, time 

pressure and immune response, perceived stress and tension headache intensity, time 

pressure and tension headache intensity, stress and tension headache duration and time 

pressure and tension headache duration. 

While the findings of this study do not support the role of spiritual practices as a 

mediator, this variable emerged as a significant correlate of several variables. Also, 

based upon the literature so far, it is more accurate to expect that spiritual variables 

ftmction more as moderators or correlates than as direct effects in complex models of 

health experiences. Spiritual practices, as a variable of study has been fovmd to relate to 

improved health (Koenig et al., 1998; Fawzy et al., 1990b). Other research suggests that 

spirituality may function as a moderator of relationships rather than a mediator, as seen 

by Koenig and associates (1988a, 1988b, 1991), and Koenig (1993a, 1993b). Walton 

(1996) asserted that biopsychosocial functioning cannot be optimized without addressing 

an individual's spirituality. The clinical impact and significance of spirituality in 

individuals' lives should be examined both psychologically and physiologically in future 

nursing research. 

The relationship of immune response to spiritual practices was further explored 

by looking at group differences. Mean differences between the groups were assessed for 
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the direction (positive or negative) and the amoxmt of change from pre- to post-

measurement. The comparison group had no significant correlations between immune 

response and spiritual practices. The intervention group had one positive correlation 

between immune response post-test (log) and spiritual practices pre-test. This correlation 

could be interpreted as meaning spiritual practices at baseline was related to an increase 

in immune response over time. 

Another supportive finding of immune response and spiritual practices was found 

with the salivary pre- and post-test sIgA concentrations measured and secretion (or flow) 

rate. In the sIgA literature, salivary flow rate has been a confounding factor if not 

accounted for in a study; it is less of an issue in unstimulated samples as in this study 

(Stone, Valdimarsdottir, & Neale, 1987c). Salivary flow can affect sIgA, and an increase 

in volume of saliva results in a decrease in sIgA concentration, which occurs with 

stimulation of salvia (lemon drops, sugar-free gum). In some studies, this same decrease 

in sIgA has been seen without a stimulated specimen (Stone et al., 1987c; Brandtzaeg, 

1971). Taking the secretion rate into account renders a more accurate sIgA 

concentration. 

Three significantly positive correlations were found in the intervention group 

between specific immxme fiinction indices and spiritual practices. (1) In the intervention 

group the post-test concentration of sIgA was positively related to spiritual practices pre

test. (2) An increase in spiritual practices post-test was related to an increase in post-test 

sIgA secretion rate (sIgA concentration x volume = secretion rate). (3) Post-test sIgA 

secretion rate was positively related to spiritual practices post-test. Thus, despite the lack 
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of support of the mediating role of spiritual practices in this study, both the total sample 

and intervention group were found to have immune response related to spiritual practices 

in some form. 

Practice Knowledge 

Carper (1978) delineated three patterns of knowing in nursing (ethics, esthetics, 

personal) in addition to the empirical, which focuses on knowledge gained through 

research. In light of the above findings, the principal investigator, in her role as a Family 

Nurse Practitioner has noted in her private practice and in her teaching environment as a 

nurse that ways of knowing personally—and esthetically lend support to the significant of 

spiritual practices for patients who have chronic ilhiess conditions, including tension 

headaches. 

Through interviews with patients and the therapeutic use of self in reflection and 

responding, this researcher has learned the value of a spiritual belief system in her 

patients in an internal medicine practice on a weekly basis. Chronic disease and illness 

are compatible with growing older, and internal medicine is predominately comprised of 

older and elderly patients. Significant losses have occurred in the family (especially the 

loss of a spouse) and with physical fiinction and allying faculties; social isolation and 

loneliness are common. Personal stories of coping and spiritual resources remain a 

mainstay of what keeps some of these individuals going. 

For a clinician to elicit this information, it is necessary to engage the clients and 

actively interpret their actions and responses to suggestions and recommendations. 

Envisioning what can happen with one's limitations and providing perspective in the 
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midst of their journey is a part of the esthetic knowing for the clinician. Envisioning on 

the client's part is often grounded in a spiritual belief of a higher power that controls and 

provides for his or her future and current needs. Sometimes envisioning, on the patient's 

part, is a method of transcendence to better cope with one's current reality. 

Every week in a practice setting, personal patterns of knowing are necessary to 

use to assess patient's abilities and potential spiritual resources. Assisting patients in 

recognizing their deficiencies and admitting that a time will come or has come to acquire 

home health or placement in assisted living are difficult for both the clinician and client. 

Coping with the observable deficits requires spiritual stamina and resources as a team. 

Thus, practice knowledge, combined with empirical knowledge generated by this 

research as an additional finding, lends support for the potential significance of spiritual 

practices in illness experiences. 

Research Question 4 

Questions about the correlates and predictors of individual change over time are 

focused on the systematic analysis of interindividual differences in change or on whether 

individual change in a continuous outcome is related to selected characteristics of a 

person's background, envirormient, treatment, or training (Willett & Sayer, 1994). 

Methods of individual growth modeling have been able to maximize the richness of 

continuous multifaceted data to better provide and answer the questions about systematic 

interindividual change over time (Bryk & Raudenbush, 1987). This approach allows the 

calculation of an individual growth model and represents the change that is experienced 

by each person over time. 
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Research Question 4 was: How do the effects of gender, group, payment for 

participation, and religious background effect changes in headache intensity and duration 

over time? Covariates were selected to control for their individual and unique effect on 

the DV and because the literature supported the role of each in some way. The covariates 

of gender, condition or group, payment for participation, and religious background were 

selected for specific reasons, as outlined below in the discussion of each covariate. 

Gender 

Gender was selected as women predominately suffer from tension headaches (3:1 

ratio, women to men). Moreover, culturally it is not as acceptable for a man to complain 

of pain as it is for a woman and male participants were found to experience a slower 

trajectory of decline in headache duration than their female peers. This phenomenon may 

exist in males more so than in their female counterparts because of this cultural norm for 

males. Therefore, males have been trained to ignore their pain (conditioned response) 

and subsequently could not report accurate findings. 

Gender (being female) emerged as an important correlate of some of the 

variables. Gender was related to a higher immune response both on the pre-test (r = -.23, 

p < .05) and the immune response post-test (r = -.25, p < .05). One experimental study to 

date (Kirschbaum et al., 1995) has verified a difference in salivary Cortisol and female 

gender, but the consistency in this finding suggests that some characteristic among 

females is related to enhanced immune response at both measurement points. In addition, 

being female was significantly associated with a higher perceived health status and a 

higher perceived stress in the pre-test. 
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Arguably, a major role of many women is caretaker, which may be related to high 

rates of headaches among them. There are 11.9 million single parents in the United 

States, for example, with 20 million children living with one parent (U.S. Census Bureau, 

1998). Most children who live in a single-parent home live with a single mother 

(Denham, 2003). Analysis of data from the 1994 Canadian National Population Health 

Survey reported positive health effects related to gender, with women being the primary 

caretakers and initiators of healthcare services (Denham & Walters, 1999). Women are, 

therefore, burdened with keeping themselves and their family members healthy and often 

going it alone as a single parent. 

Group: Intervention vs. Comparison 

The selection of group as a covariate was used for the sole purpose of examining 

group differences in initial status (where they started) and slope (how they changed over 

time). Mean differences between groups from initial status and Week 8 were tabulated 

for individual and group differences. Participants in the intervention group reported 

higher headache intensity at initial status. The total sample showed a statistically 

significant decrease in means over time for both tension headache intensity and tension 

headache duration from the analysis of individual group curve trajectories. 

In LGM, the intervention group had a significantly higher tension headache 

intensity at initial status as compared to the comparison group. The difference in 

headache intensity for the intervention group as compared to the comparison group could 

be related to the Hawthorne effect (Cook & Campbell, 1979). Having the foreknowledge 

that one was placed in the intervention group could have predisposed these individuals to 
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act differently, because they knew to which group they had been assigned. Both groups 

were told ahead of time to which group they had been randomly assigned, which was 

necessary to divulge because participants needed to know the time, date, and place of the 

meeting and the different requirements for attendance either at an informational meeting 

or at the first meeting, when each group met separately. 

Another explanation for the difference in tension headache intensity is the method 

of analysis. The analysis of covariance allows for the control of preexisting conditions at 

initial status; therefore, no significant difference wall exist between groups (Wildt & 

Ahtola, 1978). LGM, however, provides for interindividual difference in intraindividual 

growth, as longitudinal data are obtained in a hierarchical fashion, with correlated 

observations gathered on observed individuals independently (Collins & Horn, 1991). 

LGM accounts for each data point v^th an intercept (initial status) and slope (individual 

growth trajectory) measure for each individual to depict more accurately the data and the 

results. Because of the uniqueness of LGM, a significant group effect was detected in 

tension headache intensity with the LGM method, as compared to an insignificant group 

effect with the ANCOVA method. 

Payment 

Forty-nine of the 64 participants received payment to participate in the study. 

Payment could produce spurious results. The covariate of payment to participate showed 

that those individuals who received compensation to report shorter tension headache 

duration at initial status than non-paid participants. Those participants who were paid (t 

ratio = -3.34, p < 0.05) reported lower headache intensity than non-paid participants. 
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This finding could be related to the added benefit of getting paid to participate, which 

might impart a sense of relief The payment in this case validated their experience and 

pain. 

The covariates of payment to participate and treatment explained 21.3% of the 

variance in headache intensity at initial status. The intervention group was found to have 

a significantly different higher headache intensity at pre-measurement than the 

comparison group. The covariate of payment for participation explained 10.9% of the 

variance in headache duration at initial status. 

Religious Background 

Religious background was chosen as a covariate to control for the various 

religious/philosophical beliefs that could prevent participants to accept or reject what 

mindfulness meditation could offer them. The covariate of religion revealed that 

participants of a Christian religious background experienced a slower rate of tension 

headache duration resolution than non-Christian participants {t ratio = -1.76, p < 0.01). 

A possible explanation for this may be that some Christian denominations view 

meditation with a degree of skepticism, connecting it with the darker side of spiritual 

realms. The covariates of gender and religious background explained 26.8% of the 

variance in headache duration change 

Non-Christian participants showed a faster rate of decline in tension headache 

intensity possibly because they were more open to meditation and alternative forms of 

relief and expression. Meditation as a form of spiritual expression or enlightenment has 

frequently been viewed by mainstream Western society as a humanistic spiritual practice 



of self- actualization (Oldnall, 1996). The Judeo-Christian community has not always 

been welcoming of the benefits of meditation; therefore, those individuals wdth a more 

fimdamental Christian perspective may have not been as receptive to this method of 

relaxation. 

In summary, the answers to the research questions revealed unexpected results, 

the comparison group showed more changes in study variables (perceived stress, time 

pressure, and tension headache intensity), and the intervention group showed more 

changes in other study variables (spiritual practices, sIgA concentration, and tension 

headache duration). These findings could be related to the fact that the mindfulness 

meditation class was not taught according to Jon Kabat-Zinn's program (1982), but a 

non-secularized or Buddhist version was given. A former Buddhist monk, who had 

integrated his life into mainstream America, gave the mindfulness meditation class. The 

Buddhist philosophy, which was the origin of this type of meditation, was therefore 

communicated. Some study participants were uncomfortable with this approach and 

dropped out of the research study as a result. This nonsecularized version may have 

inhibited the full expression of change in some study participants. Research studies that 

incorporated Jon Kabat-Zinn's work of mindfulness meditation have supported change on 

a broad range of psychological symptoms, as noted previously, and a few physical 

symptoms (psoriasis and fibromyalia). 

Theoretical Model Support 

A number of the hypothesized relationships among the empirical indicators of the 

measurement model were supported for both groups. Bivariate correlations for the 
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sample population using Kendall Tau correlations validated which relationships existed, 

with the exception of the first relationship that was substantiated with ANCOVA and 

stepwise regression that validated relationships with beta weights. The specific 

relationships among the empirical indicators supported were; (1) group was positively 

related to immune response, with the intervention group having a statistically significant 

t-test with immune response (sIgA concentration and secretion rate), (2) perceived stress 

was predictive of immune response in the path analysis (stress change and immune 

response change), and related to tension headache intensity (stress pre-test to tension 

headache intensity pre- and post-test) and tension headache duration (stress pre-test and 

tension headache duration pre- and post-test) as supported in the literature (Marlowe, 

1998), (3) time pressure was related to perceived stress (stress pre-test and time pressure 

pre- and post-test, and stress post-test and time pressure post-test), immune response 

(time pressure pre-test and immune response post-test), and tension headache intensity 

(time pressure pre-test and tension headache intensity pre-test and post-test), (4) sIgA was 

predictive of tension headache duration (immune response pre-test and tension headache 

duration post-test), and (5) tension headache duration is related to tension headache 

intensity (tension headache duration pre-test with tension headache intensity pre-test, and 

tension headache duration post-test with tension headache intensity post-test) . Ten 

hypothesized relationships from the theoretical model were supported (FIGURE 5.1). 

Implications and Recommendations for Theory Development 

One pvirpose of this research was to test a theoretical model of spiritual practices 

as a mediator of the relationship between expressions of person-environment processes 
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and it selected the physical health variables of tension headache symptoms and immune 

function. The role of spirituality was one particular focus, around which the intervention 

of mindfulness meditation and other theorized relationships were constructed. One's 

spirituality is seen as a potential integrating component of life, and as such, it acts as a 

filter through which one perceives the world and engages in self-regulation. Self-

regulation is a process whereby individuals maintain stability of fiinction and the ability 

to adapt to change. Self-regulation is based on the perception of the envirormient and a 

feedback loop that communicates the perception (Shapiro & Schwartz, 1999). All self-

regulation techniques are methods to cultivate attention. Mindfulness meditation is a 

self-regulation technique to enhance one's intention (spiritual filter) with greater 

attention. It is hypothesized that the quality of attention, mindfulness, or present-moment 

awareness; augments intention and how an individual directs his or her attention can be 

health promoting on multiple levels (Shapiro & Schwartz, 1999). All self-regulation 

techniques are methods to cultivate attention. Mindfulness meditation is a self-regulation 

technique to enhance one's intention (spiritual filter) with greater attention. It is 

hypothesized that the quality of attention, mindfulness, or present-moment awareness; 

augments intention and how an individual directs his or her attention can be health 



FIGURE 5.1. Empirical Support of the Theoretical Model for Hypothesized Relationships Among Person-Environment and 
Health Experience Variables (Pre/Post) in the Total Sample (N = 64) 
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promoting on many levels (Shapiro & Schwartz, 1999). Schwartz (1984,1990) attests 

that cultivating conscious attention leads to connection, which leads to self-regulation and 

eventually to order and health. 

The research findings of this study did not provide empirical support for 

theoretical ideas about the role of spiritual practices as a mediating variable in selected 

relationships with the physical health variables. However, significant correlations were 

found between spiritual practices and other variables. The literature nevertheless 

supports the significance of spiritual practices in health experiences. A study by Koenig 

and associates (1998c) showed an immune marker, interleukin-6, to be positively effected 

by religious attendance. A study by Oxman and colleagues (1995) of elderly individuals 

who had cardiac disease and had undergone cardiac surgeiy assessed the value of social 

participation in community groups and the role of strength and comfort from religion on 

mortality. Those individuals who reported no strength or comfort from religion had 

almost three times the risk of death as those who had at least some strength and comfort. 

Another trend these researchers uncovered was that not feeling deeply religious and not 

attending religious services frequently were associated with an increased risk of death. 

The small sample size of the current study may have failed to provide a sufficient 

database to adequately test the hypothesized relationships. By decreasing the number of 

participants, the power to infer was also compromised. Also, this researcher, based on 

the strong literature support for the benefits of mindfulness meditation, accepted a large 

effect size, and so fewer participants were necessary to show an effect. 
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A second problem may have been with the measurement tool for spiritual 

practices. The Spiritual Perspective Scale (SPS) measures spiritual practices from a more 

transcendent standpoint that may or may not include religious practices from a more 

secular viewpoint. Humanistic spirituality is classified as existential. From this 

perspective, it may be argued that the perceived values embodied by the individual have 

the ability to motivate the individual's life style towards fiilfillment of their individual 

needs, goals, and aspirations, leading to improved health. The totality of spiritual 

experience may not have been sufficiently measured by the SPS tool. Reed (1987) 

proposed that multiple measures of spirituality, as with any other human dimension (e.g., 

physical and emotional), are needed to best understand the human experience. A second 

tool to measure the humanistic aspect of spiritual practices could have been incorporated 

to measure the non-transcendent component of spiritual practices. 

The variables of spiritual practices, time pressure and perceived stress continue to 

be an interest of this researcher. A better understanding of the spirituality tools available 

is a next step to refine the measurement of one's current spirituality and its evolution 

following intervention. Pre-screening of participants to see their spiritual philosophical 

beliefs is also an idea for future research. This technique would allow the assessment of 

whether a participant was more traditional in his or her spiritual/religious beliefs or more 

transcendent in his or her spiritual views. A baseline understanding of philosophical 

focus would lend itself to a richer interpretation of study results. Some degree of spiritual 

congruence is believed to be necessary for the full effect of the intervention to occur. 
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Mindfulness meditation remains an interest, yet this researcher would like to 

study next the secularized version of this program, as originally planned. The next study 

will not occur unless the secularized version, originally taught by Jon Kabat-Zinn, is 

employed. Measurement of immune response will continue in this next sample of 

individuals. The sample will not be comprised of a specific clinical population but a 

variety of individuals with a multiplicity of psychological and physical ailments. 

The results of this study emphasized the importance of considering not only the 

objective measures of health but the subjective, personal experiences of health in research 

into the effectiveness of mindfulness meditation in nursing. Although the intervention in 

this study effected change in the biomarker (sIgA), it did not effect change in the 

subjective experiences of well-being, that is, perceived stress, time pressure, spiritual 

practices, and headache symptoms. This research suggests the biomarker of sIgA does 

not give an accurate picture of the whole person and his or her health experience. 

Nursing theorists such as Rogers and Newman support a focus on the health "experience" 

of human beings, as opposed to a focus solely on the physiologic disease processes. 

Nurse theorists need to consider a marriage between both the health experience and the 

physical outcomes, where both are equally evaluated and valued. 

Limitations of the Study 

A major limitation to this study pertains to the sample population. While random 

sampling allows for some generalization of the findings to the population, generalization 

is possible only in reference to a population of headache sufferers who are Caucasian, 

single, and fairly well educated. 
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Another possible limitation was the sample size. A large effect size was 

estimated for the proposed intervention, based on the literature review of mindfulness 

meditation. A large effect size allowed for a lower number of subjects or "AT' in this 

design. As a result of this decision, the magnitude of a detectable effect was low, related 

to a small sample size of 64 participants. This "iV" was further reduced when all zeros 

marked in the headache diaiy data were eliminated, which reduced the sample size to 41 

participants. 

Another important potential reason for the lack of statistical significance relates to 

the intervention of mindfiilness meditation. The literature on mindfulness meditation as 

taught by Jon-Kabat-Zinn (1985) attests the success of this stress-relaxation therapy on 

multiple physical and psychological variables. No study to date, using the secularized 

version of mindfulness meditation, has failed to show improvement to some degree in 

subjectively measured study variables as this study has found. There has not been 

another study on the effects of Buddhist mindfulness meditation and sIgA to date. 

However, regardless of reports of significant effects of Buddhist meditation on, for 

example, serum Cortisol levels (reduced), serum total protein levels (increased), and 

systolic and diastolic pressure and pulse rate (reduced; Sudsuang, Chentanez, & Veluvan, 

1991), physiologically based changes do not necessarily support concurrent change in 

subjective health experiences such as perceived stress, time pressure, and headache 

symptomatology (Kiecolt-Glaser et al., 1985; Glaser et al., 1992). Biologically based 

changes cannot necessarily be generalized as predictors of changes in subjective 
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indicators of well-being, especially in tension headache individuals who have been shown 

not to accurately assess their current level of experienced stress (Davis et al., 1998). 

The lack of monitoring of intervention participants concerning their home practice 

of mindfulness meditation was a possible confound. Data on the degree of each 

participant's average time of practice per week was not gathered. A study by Kiecolt-

Glaser and colleagues (1986) found that the jfrequency of practice for relaxation was a 

predictor of signijBcant NK-cell activity. Participants' success in changing measures on 

their physical health indicators (immune response, tension headache intensity, and 

tension headache duration) could have been ftirther supported with this additional data. 

The researcher encouraged intervention participants to practice mindfiikiess meditation 

15 minutes a day with the audiotape provided at the first class. This is in contrast to the 

requirement of 45-minutes a day of mindftilness meditation practice that Kabat-Zinn 

(1982) recommended. Research has suppored that the more frequent meditation, the 

greater the decrease in illness symptoms and stressors (Macrae, 1982; Sudsuang et al., 

1991; Beauchamp-Tumer & Levinson, 1992). 

A final limitation was the difficulty in collecting headache diaries. Participants 

were not paid unless the headache diaiy was brought to class evaiy second session. 

Individuals expressed that they were not always good about recording because they were 

so busy or left their diary at home and forgot later to enter that data when they returned 

home. Nevertheless, the reverse was also true: some study participants were alarmed at 

the frequency and intensity of their tension headaches once they were asked to record 

their headache activity. 
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The subjective measures of perceived stress and time pressure could have been 

confounded in the intervention individuals as they were learning how to use a new 

technique in their lives on a daily basis (using a prepared relaxation tape daily for 15 

minutes). This technique could have been foreign to everything some of them have ever 

known. To be quiet and still and not be doing something could have been difficult for 

some study participants. Some tension headache suffers could actually be more alert and 

aware of their headache pain if they learn to be quiet and, thus, reject this therapeutic 

modality. 

Implications for Nursing Practice 

The findings from this study are too preliminaiy and cannot at this point be 

generalized to practice; more research is needed. However, nursing practice should 

continue to incorporate low-or no-risk interventions that hold some evidence (clinical, 

empirical, personal) of providing potential benefit to patients. Nursing, like other 

disciplines, is not an exact science and requires careful, systematic, yet creative and open 

approach to caring for patients. Knowledge produced through the interaction of theory-

based research and practice based on theoiy facilitates the evolution of nursing as a 

science (Reed, 1995). The findings of this research offer a new perspective of the health-

enhancing properties of social support and stimulate exciting questions of the relevance 

of Buddhist mindfulness meditation on immune function and tension headache duration. 

Both groups in this study came away with some added benefit. The researcher 

has heard from some of the participants in both groups who have reported favorable 

outcomes. For instance, one woman who was in the intervention group has begun using 
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mindfolness meditation to help her relax the muscle tension she carries; another uses 

mindfulness meditation to decrease her anxiety during air travel. 

The effect of mindfulness meditation is complex, and probably a number of 

physiological pathways are responsible for a positive effect on health. Acquiring a better 

understanding of some of the chemical pathways affected by this method and the spiritual 

insight gained from this method continues to be a passion of this researcher. Nursiog 

practice needs to vinderstand the relaxation method so its implementation will become 

more frequent and prevalent. 

Nursing has valued the impact of social support and its health-promoting effects 

on patient outcomes. The effect of social support on the immune system is thought to 

influence the production of a hormonal milieu that promotes resistance to infectious 

disease and improve immune outcomes (Rabin, 1999; Fawzy et al., 1990a, 1990b). 

Despite the social support the comparison group participants received, their level of sIgA 

at post-intervention did not increase. The participants in the intervention group, who had 

a more individualized focus and experienced less social support, actually improved their 

immune function. To better understand this phenomena will require more research on 

mindfulness meditation in comparison to other types of social support groups. 

The development of an enzyme-linked immunosorbent assay to analyze secretory 

IgA in saliva is yet anoth^ means for nurse researchers to validate intervention studies 

and to propagate the likelihood of certain health outcomes. The incorporation of such a 

measure in clinical practice has ramifications as well. This nurse researcher is now using 

this immune marker (analyzed in a reputable laboratory) in her private practice as a 
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Family Nurse Practitioner, to assess an individual patient's current immune status. 

Having the ability to produce a reliable and valid assay is an asset to a nurse researcher 

and clinician, as few^ nurse scientists have conducted psychoneuroimmunology studies to 

date (Zeller et al., 1996a). 

The initiation of psychoneuroendocrine pathways was elicited in intervention 

subjects via their psychosocial perception with a registered cellular response as measured 

by an increase in sIgA level over time. The comparison of means showed that the 

intervention group (Buddhist mindftilness meditation) had a greater improvement in 

immune response (sIgA) as compared to the comparison group, but the t-test was not 

statistically significant. Because cellular response cannot be fabricated, this finding 

supports the effectiveness of intemal changes in individuals being trained in Buddhist 

mindfulness meditation. This immune-enhancing, stress-reduction strategy could be used 

by nurses for the patients they care for with conditions in which immune fimction is 

particularly important to health and healing. However, it remains important concurrently 

to assess subjective well-being in patients, since altering immune function is neither the 

sole nor the end goal of nursing practice. 

A third potential effect of this study on nursing practice can be found in the 

increased spiritual practices by changes in group means over time as reported by 

individuals in the intervention group. Further study into the assumed importance of 

spiritual practices and their role in health and well-being are needed before nurses should 

be encoxaraged to apply certain spiritual approaches in their practice. The significant 
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relationships, albeit not the hypothesized mediated relationships, found between 

spirituality and immune function and other variables encourage further research. 

Implications and Recommendations for Future Research 

This mixed pre-/post-experimental design study tested the effect of a health 

promoting intervention (Buddhist mindfulness meditation) within a specific clinical 

population (tension headache sufferers) on the person-environment processes (perceived 

stress, time pressure, and spiritual practices) and physical health indicators (sIgA, tension 

headache intensity, and tension headache duration). This was an initial effort, creating a 

foundation to build a program of research directed towards further intervention research 

testing, and refinement of a theoretical model and biological assay. The ultimate goal of 

this research is to gain knowledge about these hypothesized relationships to facilitate 

individuals' progress in stress reduction and immune enhancing activities that promote 

health and not tear it down. 

The findings of this study are supportive of the relaxation response inherent in 

mindfulness meditation, whether a secular or non-secularized version is given. Immune 

response (sIgA) was enhanced in the intervention group and was statistically significant. 

Although not statistically significant, the comparison group's mean differences in 

perceived stress, time pressure, tension headache intensity, and tension headache duration 

over time lend cautious support to an intervention designed around a social support 

group. These findings need to be repUcated, in the fixture, yet with a larger sample. 

Mindfiilness meditation can be an instructive and empowering tool for behavioral 

and cognitive coping (Kabat-Zinn, 1992; Astin, 1997) if the philosophic base is 
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congruent with the participants' views. Individuals who experience chronic pain, such as 

headache sufferers, are individuals who could be assisted in coping more effectively. It 

was hypothesized that participants in the intervention group would have a greater 

reduction in their tension headache intensity and tension headache duration than 

participants in the comparison group, but this was not supported in the study. Buddhist 

mindMness meditation was not seen as just another tool for coping with acute problems 

but rather as a "way of being" to be implemented into every aspect of one's life. In this 

way it would have a significant influence on an individual. 

Recommendations for further research include conducting this study again with 

both a secularized and nonsecularized version of mindfulness meditation and a true 

control group. A stricter follow-up is needed on the amount and frequency of the 

mindfixlness meditation practice intervention the participants did at home, to test any 

correlate of the amount of mindfiilness meditation practice to health outcomes, both 

physiological and psychological. A shortcoming in this research was not keeping an 

accurate account of the amount of time intervention participants actually practiced each 

week. The recommendation was given to participants in the intervention group to 

practice mindfulness meditation 15 minutes eveiy day. Mindfiilness meditation's 

premise of increasing the amount of attention and connection in the body's "system," 

giving way to better psychophysiological regulation, balance, and health (Shapiro, 

Schwartz, & Bonner, 2001), needs further testing in a wide variety of clinical 

populations. 
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Another recommendation for future research is the study of spiritual practices and 

other spiritual indicators incorporating a variety of instruments to capture the various 

dimensions of this concept. There is empirical knowledge on spirituality derived from 

multiple research approaches (empiricist, phenomenological, and interpretive) that can 

explicate the significance of spirituality in various health experiences and clinical groups. 

Research in the area of clinical knowledge of spirituality, as applied to the practice 

setting and specific clinical populations, has incredible potential for empirical 

investigation (Reed, 1992; Trieschmann, 2000; Coyle, 2002; Berman, 2001). 

Continued refinement and testing of sIgA as an immune marker are 

recommended. Repeated measurement of sIgA is necessary to strengthen the literature 

on the replication of this technique (enzyme-linked immunosorbent assay), to support its 

role in intervention studies, to better understand how it is mediated (hypothalamus-

pituitary-adrenal axis versus the sympathetic-adrenal-medullary axis), and to enlarge a 

nursing research base for applying PNI in intervention models. 

Further research is needed to test the effectiveness of spirituaMty-and 

nonspirituality-based meditation interventions using controlled, experimental designs. 

The relationship of this technique in enhancing spiritual practices, reduced stress, and a 

decline in time pressure has yet to be seen with this combination of variables. The 

premise of this researcher is in agreement with that of Goddard (1995), who wrote that a 

person's spirit is the locus of healing, a potential source of strength and ability to 

influence health status and outcomes directly by the activation and focusing of internal 

energy. This premise requires further investigation, as does the relationship of spiritual 
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practices to iimmme fimction and tension headache symptomology. In Rogers' view, the 

interrelationships of health and time are also a necessary component of nursing study. 

With knowledge of the relationships, the process of change on the time axis and its 

outcomes can better be understood (Peterson, 1987; Achtner et al., 2002). 

Summary 

There is little research examining the role of Buddhist mindfiilness meditation and 

immune function. This research provided a beginning understanding of the potential 

effects as well as effects of mindfulness meditation on biologically based and subjective 

variables. The study also pointed out the potential effects of a traditional social support 

group on psychosocial and biological responses. 

Nursing is emerging as a discipline that is engaged in understanding the spiritual 

realm and the embodied soul (Picard, 1997) in-so-far as these concepts are considered 

potentially important in health and healing. In both Westem and Eastern religious and 

philosophical traditions, the embodied soul was described as the nature of a person 

(Picard, 1997). Hillman (1975), a psychologist, purports that much of distress of the 20*^ 

centuiy comes from a lack of attention to the soul and its relation to embodied 

experience. He sees the soul as perspective instead of substance and believes metaphor, 

images, and contemplation are what nourish soulfulness. Other nurse theorists have 

supported this view. Watson (1988,1999) referred to soul as the essential core or spirit of 

a person. Newman (1994) described consciousness as the essence of all matter, viith one 

example of consciousness being the immune system. Current nurse researchers believe 

that the main goal of nursing is the examination of ways to restore a state of integration 
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and health. This commitment will entail a paradigm shift that includes an awareness of 

energy levels, circadian rhythms, past and present physical health, illness experiences, 

and in-the-moment conscious awareness (Picard, 1997), including the mysteries of life 

that are often referred to with spiritual terminology. 

Rogers' Science of Unitary Human Beings inspires research into the relationships 

among a conglomeration of physical, biological, psychological, social, cultural, and 

spiritual attributes (1970). Taking into consideration this woven web of connection and 

utilizing a PNI and developmental framework can address more of the whole person than 

is often the case in nursing research and nursing care. 

More broadly, a key insight that resulted from this research was the importance of 

one's worldview and how that may affect an individual's health practices, not only that of 

the nurse. These research findings were mindfiil of the idea that philosophy, values, and 

worldviews are integral to human actions and that nurses and patients have more 

beneficial health outcomes when health practices reflect their values. By achieving this 

congruence between worldview and health care practice in which intervention draws 

upon values about health as well as the empirical evidence about health, nursing practice 

can become more ftxlly a nursing praxis. 
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MEMORANDUM 

DATE; 23 March 2000 

TO: Dana Rosdahl, Ph.D. Candidate 
c/o Pamela G. Reed, Ph.D. 
College of Nursing 
PO BOX 210203 

FROM; David G. Johnson, M.D. 
Chairman 
Human Subjects Committee 

RE: HSC A97.42 MINDULNESS MEDITATION IN TENSION HEADACHES 

Your requests of 22 February 2000 and 10 March 2000 were unable to be processed as submitted. 
The following items require clarification and incorporation into a new submission. 

1. Your 22 February 2000 letter contained enrollment figures which were in conflict with 
those reported on your April 1999 Periodic Review Form and the attached consent form 
did not reflect subject compensation. Also, use of the word "addendum" may indicate an 
addition to your project rather than the revisions for which you seem to be seeking 
approval. 

Note: A telephone message on 2/24/00 requested that you revise "participation costs and subject 
compensation" and update the "liability" and "authorization" sections to current institutional 
standards. 

2. The consent form which accompanied your 10 March 2000 letter contained the outdated 
liability and authorization sections (see attached guidelines) and subject compensation 
was not reflected. 

As soon as we receive a single request for approval of revisions to your project along with a fully 
revised consent form, your request will be reassessed for approval. If you have any questions, 
please contact this office. 

DGJ/js 
Enclosures 
cc: Ms. Rosdahl - Gilbert, AZ 
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A RESEARCH STUDY IN TENSION HEADACHES 
University of Arizona 

College of Nursing 
Dana Rosdahl, Ph.D Candidate, RN-C, FNP 

(480) 632-0418 

I AM BEING ASKED TO READ THE FOLLOWING MATERUL TO ENSURE 
THAT I AM INFORMED OF THE NATURE OF THIS RESEARCH STUDY AND OF 
HOW I WILL PARTICIPATE IN IT, IF I CONSENT TO DO SO. SIGNING THIS FORM 
WILL INDICATE THAT I HAVE BEEN SO INFORMED AND THAT I GIVE MY 
CONSENT. FEDERAL REGULATIONS REQUIRE WRITTEN INFORMED CONSENT 
PRIOR TO PARTICIPATION IN THIS RESEARCH STUDY SO THAT I CAN KNOW 
THE NATURE AND RISKS OF MY PARTICIPATION AND CAN DECIDE TO 
PARTICIPATE OR NOT PARTICIPATE IN A FREE AND INFORMED MANNER 

PURPOSE 
I am being invited to participate voluntarily in the above titled research project. The 

purpose of this project is to gain an understanding of two modalities to treat adults with tension 
headaches. 

SELECTION CRITERIA 
I am being invited to be one of 60 participants in this study because I suffer from tension 

headaches. I am currently 18 years of age or older and able to read, write and speak English, do 
not suffer from moderate to severe depression or chemical dependency. 

STANDARD TREATMENT(s) 
My future medical care or treatment(s) will not be affected in any way if I decline to 

participate in this research study. I understand the current standard treatment for tension 
headaches includes the use of a nonsteroidal anti-inflammatory and an occasional muscle relaxer. 

PROCEDURE 
If I agree to participate, I will be asked to consent to the following: I will complete a 

demographic and medical history form, as well as 4 pen and paper questionnaires, and provide a 
saliva sample at the beginning of the study and 8 weeks later at the conclusion of my class. I will 
also be asked to keep a daily headache diary for 8 weeks. I vwll randomly be assigned to 
participate in one of two groups. Participation in Group 1 requires 2 hours a week attendance in a 
mindfulness meditation class for 8 weeks. If I am selected to be a part of Group 1,1 will need to 
wear non-restrictive, comfortable clothing, and bring a pillow. Participation in Group 2 requires 
11/2 hours a week attendance in an educational class on tension headaches for 8 weeks. I 
understand I have the freedom to decline my participation in this study at any time and to ask 
questions. 

RISKS 
I understand the risks of this study are minimal. If I participate in Group 1,1 will be asked 

to perform certain movement activities such as stretching. I am asked to participate to the extent, 
which is comfortable, and to modify or avoid any activity, which causes strain. If I participate in 
Group 2,1 will be sitting in a classroom setting with a lecture format. An additional risk may 
include a greater awareness of self with a possibility of increased understanding about sensitive or 
emotional issues. 
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BENEFITS 
I understand that it is not yet known if there are benefits from these types of interventions. 

No direct benefit to me can be guaranteed. However, possible benefits include the ability to 
decrease stress through relaxation techniques and a general increase in well-being. 

CONFIDENTIALITY 
My identity and all information I provide will be kept strictly confidential. Only the 

researcW will have access to my name. 

PARTICIPATION COSTS AND SUBJECT COMPENSATION 
I understand the only cost to me is the time needed to attend the class I am assigned, 2 hours 

a week for Group 1 and 1 1/2 hours a week for Group 2; to record required information in a daily 
headache diary; to complete study instruments pre and post intervention; and provide a saliva 
sample pre and post intervention. As a participant in this study I will be paid $20.00 every 
second session attended (sessions 2,4,6,8) for a total of $80.00 if all sessions are attended. This 
money is to reimburse me for my travel expenses and time. 

LIABILITY 
I understand that side effects or harm are possible in any research program despite the use 

of high standards of care and could occur through no fault of mine or the investigator involved. 
BCnown side effects have been described in this consent form. However, unforeseeable harm may 
also occur and require care. I understand that money for research-related side effects or harm, or 
for wages or time lost, is not available. I do not give up any of my legal rights by signing this 
form. Necessary emergency medical care will be provided without cost. Any questions I may 
have regarding liability can be discussed with the investigator. I can obtain further information 
from Dana Rosdahl, Ph.D-C, RN-C, FNP at (480) 632-0418. If I have questions concerning my 
rights as a research subject, I may call the Human Subjects Committee at (520) 626-6721. 

AUTHORIZATION 

BEFORE GIVING MY CONSENT BY SIGNING THIS FORM, THE METHODS, 
INCONVENIENCES, RISKS, AND BENEFITS HAVE BEEN EXPLAINED TO ME AND 
MY QUESTIONS HAVE BEEN ANSWERED. I UNDERSTAND THAT I MAY ASK 
QUESTIONS AT ANY TIME AND I AM FREE TO WITHDRAW FROM THE PROJECT 
AT ANY TIME WITHOUT CAUSING BAD FEELINGS OR AFFECTING MY 
MEDICAL CARE. MY PARTICIPATION IN THIS PROJECT MAY BE ENDED BY 
THE INVESTIGATOR FOR REASONS THAT WOULD BE EXPLAINED. NEW 
INFORMATION DEVELOPED DURING THE COURSE OF THIS STUDY WHICH 
MAY AFFECT MY WILLINGNESS TO CONTINUE IN THIS RESEARCH PROJECT 
WILL BE GIVEN TO ME AS IT BECOMES AVAILABLE. I UNDERSTAND THIS 
CONSENT FORM WILL BE FILED IN AN AREA DESIGNATED BY THE HUMAN 
SUBJECTS COMMITTEE WITH ACCESS RESTRICTED TO THE PRINCIPAL 
INVESTIGATOR, DANA ROSDAHL, PH.D. CANDIDATE RN-C, FNP, OR 
AUTHORIZED REPRESENTATIVE OF THE NURSING DEPARTMENT. I DO NOT 
GIVE UP ANY OF MY LEGAL RIGHTS BY SIGNING THIS FORM. A COPY OF THIS 
SIGNED CONSENT FORM WILL BE GIVEN TO ME. 

Subject's Signature Date 



317 

INVESTIGATOR'S AFFIDAVIT 

I have carefully explained to the participant the nature of the above project. I hereby 
certify that to the best of my knowledge the person who is signing this consent form understands 
clearly the nature, demands, benefits, and risks involved in his/her participation and his/her 
signature is legally valid. A medical problem or language or educational barrier has not 
precluded this understanding. 

Signature of Investigator Date 
Dana Rosdahl, Ph.D. Candidate, RN-C, FNP 
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PERCEIVED STRESS SCALE 
The questions in this scale ask you about your feelings and thoughts during the last 

month. In each case, please indicate by placing an "X" within the circle beside the 
statement that best represents how often you felt or thought a certain way. 
1. In the last month, how often have you been upset because of something that happened 

unexpectedly? 

never O almost never O sometimes O fairly often O very often O 

2. In the last month, how often have you felt you were unable to control the important 
things in your life? 

never O almost never O sometimes O fairly often O very often O 

3. In the last month, how often have you felt nervous and "stressed?" 

never O almost never O sometimes O fairly often O very often O 

4. In the last month, how often have you dealt successfully with irritating life hassles? 

never O almost never O sometimes O fairly often O very often O 

5. In the last month, how often have you felt that you were effectively coping with 
important changes that were occurring in your life? 

never O almost never O sometimes O fairly often O very often O 

6. In the last month, how often have you felt confident about your ability to handle your 
personal problems? 

never O almost never O sometimes O fairly often O very often O 

7. In the last month, how often have you felt that things were going your way? 

never O almost never O sometimes O fairly often O very often O 

8. In the last month, how often have you feh that you could not cope with all the things that 
you had to do? 

never O almost never O sometimes O fairly often O very often O 

9. In the last month, how often have you been able to control irritations in your life? 

never O almost never O sometimes O fairly often O very often O 

10. In the last month, how often have you felt that you were on top of things? 
never O almost never O sometimes O fairly often O very often O 
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TIME OPINION INVENTORY 

1. How important to you is advancement or "getting ahead" in your career? 
1. extremely important 
2. fairly important 
3. _____ slightly important 
4. of little or no importance 

2. Have you advanced as far as you had hoped by your present age? 
1. much less rapidly than I had hoped 
2. less rapidly than I had hoped 
3. _____ as rapidly as I had hoped 
4. even more rapidly than I had hoped 

3. Is there an important objective(s) or goal(s) that you want to achieve within the next 10 or 15 
yeEurs? 
1. yes, an extremely important objective(s) 
2. yes, a rather important objective(s) 
3. yes, but the objective(s) is not very important 
4. no 

4. Do you have a feeling that "time" is running out or that there is a certain urgency with respect 
to time in the achievement of any major goals or hopes? 
1. yes, very much so 
2. yes, somewhat so 
3. yes, but only slightly so 
4. no 

5. About how long do you think it will take to obtain or accompUsh what you want in life? 
1. have already achieved it 
2. am just now achieving what I want 
3. another five years 
4. another ten years 
5. - another twenty years or more 

6. How much thinking do you do about things you want to do or accomplish in the future versus 
events and satisfying experiences you have had in the past? Check the one phrase that best 
describes you. 
1. much more thinking about the future than the past 
2- _____ somewhat more thinking about the future than the 

past 
3. about equally divided between future, present, and 

past 
4. the present dominates my thinking much more than 

either the future or the past 
5. somewhat more thinking about the past than the 

future 
6. much more thinking about the past than the future 
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7. About how many hours of spare time (in which you are free to "loaf or do whatever you 
please) do you have in a typical week? Estimate as accurately as you can, including Monday 
through Friday and Saturday and Sunday in your total figure. 
Check the figure that comes closest to your estimate. 
1. ___ 0-4 hours 7. 30-34 hours 
2. 5-9 hours 8. 35-39 hours 
3. 10-14 hours 9. 40-44 hours 
4. 15-19 hours 10.^ 45-49 hours 
5. 20-24 hours 11. 50-54 hours 
6. ___ 25-29 hours 12. 55-60 hours 

13. 60 or more 
8. Do you have enough free time to do the things you want to do? 

1. no, never 
2. _____ no, hardly ever 
3. sometimes 
4. usually 
5. always or almost always 

9. To what degree do you feel under time pressure in your current living? 
1. almost all of the time 
2. ____ frequently 
3. sometimes 
4. only occasionally 
5. rarely or never 

10. How would you describe your life during the past year? 
1. ____ extremely exciting 
2. ____ somewhat exciting 
3. in between, neither particularly exciting 

nor boring 
4. somewhat boring 
5. extremely boring 

11. How rapidly does time seem to pass for you now? 
1. ___ extremely rapidly 
2. fairly rapidly 
3. neitiher rapidly nor slowly 
4. fairly slowly 
5. extremely slowly 

12. How fast does time seem to be passing now compared to ten years ago? 
1. much more slowly 
2. somewhat more slowly 
3. about the same 
4. somewhat more rapidly 
5. much more rapidly 
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13. How would you rate your present happiness? Use the following 11-point scale and encircle 
one number. 

_Let "1" represent extreme unhappiness 
Let "11" represent extreme happiness 
Let "6" represent the midpoint between these extremes 
Let in-between numbers represent in-between degrees of happiness or unhappiness 

Within this frame of reference, circle one number to represent your present degree of 
happiness or unhappiness. Be as objective as possible. 

1 2 3 4 5 6 7 8 9  1 0  1 1  
Extremely Average Extremely 
Unhappy Happy 

14. We are interested in the degree to which you tend to "live for today" or to defer immediate 
pleasures for more significant ones later. Check the one altemative in each of the following 
situations which would come closest to reflecting your characteristics 

If a wealthy relative of yours offered you a gift of $1,000 now or $5,000 five years from now, 
which would you accept? 
1. accept the $1,000 now 
2. take nothing now but accept the $5,000 five years 

from now 

15. A friend of yours of your own age has had two jobs oflfered to him. One job has a relatively 
good starting salary, but little promise of advancement or better income. The other job offers 
a starting salary which is considerably lower but the possibility of substantial advancement 
and much higher later income. Which job would you advise him to accept? 
1. the job starting with a higher immediate salary 
2. tile job starting with a lower immediate salary but with the possibility of much better 

later income. ' 

16. Taking everything in consideration so as to arrive at an overall judgment of yourself, which 
of the following statements best describes you? 
1. I have a very strong tendency to enjoy myself today and let the future take care of 

itself. 
2. While not a very strong tendency, I am somewhat inclined to live for today, and to 

pay little attention to the future. 
3. I believe I balance about evenly between stressing present and future satisfaction in 

life. 
4. I am somewhat inclined to deprive myself at present for the sake of greater 

satisfaction later. 
5. I am very much inclined to deprive myself at present for the sake of greater 

satisfaction later. 
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SPIRITUAL PERSPECTIVE SCALE 

Directions: In answering the following questions about your spiritual views, think about what 
spirituality means to you personally. Answer each question by maricing an "X" in the space 
above that group of words which best describes you. 
1. In talking with your family or friends, how often do you mention spiritual matters? 

/ / / I I I I 
Not at all Less than once About once About once About once a About once a 

a year a year a month week day 
2. How often do you share with others the problems and joys of living according to your spiritual 

beliefe? 
/ / / / ! / / 

Not at all Less than once About once About once About once a About once a 
a year a year a month week day 

3. How often do you read spiritually-related material? 
/ / / / J / / 

Not at all Less tiian once About once About once About once a About once a 
a year a year a month week day 

4. How often do you engage in private prayer? 
/ / I / / i / 

Not at all Less ttian once About once About once About once a About once a 
a year a year a month week day 

5. Seeking forgiveness is an inrportant part of my spirituality. 
/ / / ! / / / 

Strongly Disagree more Disagree Agree more than Agree Strongly 
Disagree than agree disagree Agree 

6. I seek spiritual guidance in making decisions in my everyday life. 
/ / / / / / / 

Strongly Disagree more Disagree Agree more than Agree Strongly 
Disagree than agree disa^ee Agree 

7. My spirituality is a significant part of my life. 
/ / / / / / / 

Strongly Disagree more Disa^e A^e more than Agree Strongly 
Disagree than a^ee disagree Agree 

8. I frequently feel very close to God or a "higher power" in prayer, during public worship, or at 
important moments in my daily life. 
/ I / / / / / 

Strongly Disagree more Disagree Agree more than Agree Strongly 
Disagree than agree disagree Agree 

9. My spiritual views have had an influence upon my life. 
/ / / / / ! / 

Stron^y Disagree more Disagree Agree more than Agree Strongly 
Disagree than agree disagree Agree 

10. My spirituality is especially important to me because it answers many questions about the 
meaning of life. 
/ i / / / / / 

Strongly Disagree more Disagree A^ee more than Agree Strongly 
Disagree than agree disagree Agree 

Do you have any views about the importance or meaning of ;q)irituality in your life that have not 
been addressed by the previous questions? 



APPENDIX C: SECRETORY IgA 



325 

Plate #6 Treatment Group #9,43, 55,65,97,183 
Ref Filt: Meas Filt: 405 
Date; 7/23/102 Time: 4:13:40 PM 
Test Name: PLATE 6 Plate ID: <Empty> 
Template Name; Extrapolation: 20% 

Y = 1.940-005 X + 0.0132 r'2 = 0.951 
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Concentration 
Label ID POS OD Std Dev AvgOD Dil 

Cone 
Flags Avg Cone Pred Cone. 

Stdl Std A1 0.265 0.002 0.264 1:1 12977.376 12913.003 14000.000 
A2 0.263 1:1 12848.630 

Stdl Std A3 0.243 0.027 0.263 1:1 11849.550 12843.480 12000.000 
A4 0.282 1:1 13837.411 

Std3 Std • A5 0.199 0.004 0.202 1:1 9568.145 9722.641 10000.000 
A6 0.205 1:1 9877.138 

Std4 Std A7 0.177 0.003 0.175 1:1 8424.867 8314.145 8000.000 
A8 0.173 1:1 8203.422 

Std5 Std A9 0.157 0.007 0.162 1:1 7405.187 7642.083 6000.000 
AlO 0.166 1:1 7878.978 

Std6 Std All 0.085 0.014 0.075 1:1 3702.409 3187.419 4000.000 
A12 0.065 1:1 2672.430 

Std7 Std B1 0.040 0.000 0.040 1:1 1390.105 X 1377.230 2000.000 
B2 0.040 1:1 1364.355 X 

Blk Blk B3 0.001 0.001 0.000 1:1 Invalid i Invalid 
B4 -0.001 1:1 Invalid 

Smpl Ml/30 B5 0.170 0.009 0.161 1:1 8054.075 7611.183 
B6 0.152 1:1 7168.291 

Smpl Ml/30 B7 0.161 0.009 0.161 1:1 7611.184 7611.183 

Smpl Ml/60 B8 0.054 0.003 0.057 1:1 2085.341 2253.571 
B9 0.058 1:1 2301.636 
BIO 0.059 1:1 2373.735 

Smp3 Ml/120 Bl l  0.107 0.008 0.102 4835.387 4552.143 =546 

B12 0.096 1:1 4268.898 

c=l or more invalid 
i=Invalid =Out of linear range d=Deleted by user e=£dited by user x= Extrapolated m=Multi-result 
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RefFilt: Meas Filt: 405 
Date: 7/23/102 Time: 4:13:40 PM 
Test Name: PLATE 6 Plate ID: <Empty> 
Template Name; Extrapolation: 20% 

Label ID POS OD Std Dev Avg OD Dil Cone Flags Avg Cone Pred Cone. 

Smp4 91/30PRE CI 0.327 0.006 0.331 1:1 16154.866 X 16154.866 
C2 0.336 1:1 Invalid i 

SmpS 91/60PRE C3 0.165 0.009 0.171 1:1 7801.729 8121.022 
04 0.177 1:1 8440.316 

Smp6 91/120PRE C5 0.089 0.003 0.092 1:1 3913.555 4039.728 =485 

C6 0.094 1:1 4165.900 

Smp7 91/30POST C7 0.584 0.012 0.593 1:1 Invalid i Invalid 
C8 0.602 1:1 Invalid i 

SmpS 91/60POST C9 0.276 0.004 0.279 1 1 13533.565 13664.889 

CIO 0.281 1 1 13796.211 

Smp9 91/120POST CM 0.144 0.022 0.159 1 1 6715.100 7523.634 =902 

C12 0.175 1 1 8332.169 

SmplO 431/30PRE D1 0.209 0.007 0.204 1 1 10072.834 9805.039 

D2 0.198 1 1 9537.244 

Smpll 431/60PRE D3 0.100 0.015 0.111 1 4495.494 5046.533 

D4 0.122 1 1 5597.572 

Smpl2 431/120PRE D5 0.064 0.004 0.067 1 1 2631.230 2772.852 =333 

D6 0.070 1 1 2914.474 

=1 or more invalid 
i=Invalid =Out of linear range d=Deleted by user e=Edited by user x= Extrapolated m=Multi-result 
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RefFilt: MeasFilt:405 
Date: ia2im. Time: 4:13:40 PM 
Test Name: PLATE 6 Plate ID: <Empty> 
Template Name: Extrapolation: 20% 

Label ID POS OD Std Dev AvgOD Dil Cone Flags Avg Cone Pred Cone. 

Smpl3 431/30POST D7 0.091 0.001 0.090 l-.l 3985.654 3952.179 

D8 0.089 3918.705 

Smpl4 431/60POST D9 0.052 0.003 0.054 1 1 2013.242 2126.540 

DIG 0.057 1 1 2239.838 

SmplS 431/120POST Dll 0.036 0.005 0.033 1 1 1194.408 X 1021.886 =123 

D12 0.030 1 1 849.365 X 

Smpl6 551/30PRE El 0.219 0.003 0.216 1 1 10577.525 10453.928 

E2 0.214 1 1 10330.329 

Smpl7 555/60PRE E3 0.098 0.008 0.104 1 1 4351.296 46.55.140 

E4 0,109 1 1 4958.984 

SmplS 551/120PRE E5 0.070 0.004 0.073 1 1 2904.175 3058.672 =367 

E6 0.076 1 1 3213.169 

Smpl9 551/30POST E7 0.079 0.006 0.075 1 1 3398.565 3164.245 

E8 0.070 1 2929.924 

Smp20 551/60POST E9 0.049 0.004 0.052 1 1 1843.296 X 1990.068 

ElO 0.055 I 1 2136.840 

Smp21 551/120POST Ell 0.035 0.004 0.032 1 1 1101.710 X 944.638 

E12 0.028 1 1 787.566 X 

Smp22 651/30PRE F1 0.069 0.008 0.063 1 1 2862.975 2587.456 

F2 0.058 1 1 2311.937 X 

=1 or more invalid 
i=Invalid =Out of linear range d=Deleted by user e=Edited by user x= Extrapolated m=Multi-result 
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RefFilt: 
Date: 7/23/102 
Test Name: PLATE 6 
Template Name: 

Label ID POS OD Std Dev Avg OD Dil Cone Flags Avg Cone Pred Cone. 

Smp23 651/60PRE F3 0.032 0.004 0.035 1:1 972.963 X 1130.035 =68 

F4 0.038 

Smp24 65I/120PRE F5 0.024 0.002 0.023 1.1 566.121 X 491.447 

F6 0.021 416.774 X 

Smp25 651/30POST F7 0.355 0.003 0.353 1:1 Invalid i Invalid 

F8 0.350 Invalid i 

Smp26 65I/60POST F9 0.213 0.002 0.215 1 10304.579 10374.104 

FIO 0.216 1 10443.627 

Smp27 651/120POST Fll 0.122 0.005 0.126 1 5602.722 5800.993 =696 

F12 0.130 1 5999.265 

Smp28 971/30PRE G1 0.107 0.000 0.107 1 4819.937 4837.962 

G2 0.107 1 4855.986 

Smp29 971/60PRE G3 0.056 0.006 0.060 1 2203.789 2417.509 

G4 0.064 1 2631.230 

Smp30 971/120PRE G5 0.031 0.003 0.033 1 895.714 X 1003.862 

G6 0.035 1 1112.010 X 

Smp31 971130POST G7 0.162 0.012 0.179 1 7667.831 8095.273 

G8 0.179 1 8522.715 

Smp32 971/60POST G9 0.116 0.008 0.122 1.1 5319.478 5618.172 

GIG 0.128 5916.866 

=1 or more invalid 
i=Invalid =Out of linear range d=Deleted by user e=Edited by user x= Extrapolated m=Multi-result 
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Meas Filt: 405 
Time: 4:13:40 PM 
Plate ID: <Empty> 
Extrapolation: 20% 

I 



Ref Filt: 
Date: 7/23/102 
Test Name: PLATE 6 
Template Name: 

Meas Filt: 405 
Time: 4:13:40 PM 
Plate ID: <Empty> 
Extrapolation: 20% 

Label ID POS OD Std Dev Avg OD Dil Cone Flags Avg Cone Pred Cone, 

Smp33 971/120POST Gil 0.087 0.014 0.078 1.1 3805.407 3311.017 =39 

G12 0.068 1:1 2816.626 

Smp34 1831/30PRE HI 0.236 0.016 0.225 1:1 11478.757 10907.118 

H2 0.214 1:1 10335.479 

Smp35 1831/60PRE H3 0.106 0.000 0.106 1:1 4778.738 4760.714 

H4 0.105 1:1 4742.689 

Smp36 1831/120PRE H5 0.073 0.004 0.076 1.1 3099.871 3231.193 =388 

H6 0.078 1:1 3362.516 

Smp37 1831/30POST H7 0.198 0.013 0.207 1:1 9511.495 9990.436 

H8 0.216 10469.376 

Smp38 1831/60POST H9 0.138 0.008 0.144 1:1 6437.005 6735.699 

mo 0.150 7034.394 

Smp39 1831/120POST H l l  0.108 0.020 0.094 1:1 4871.437 4135.001 =496 

H12 0.079 1:1 3398.565 

=1 or more invalid 
i=Invalid =Out of linear range d=Deleted by user e=Edited by user x= Extrapolated m=Multi-result 
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Refl 
Date 
Test 
Tem 

lit: 
7/23/102 

Name: PLATE #6 
plate Name: 

Meas Filt: 405 
Time: 4:13:40 PM 
Plate ID: <Empty> 
Extrapolation: 20% 

1 2 3 4 5 6 
A Std 

0.265 
12977.376 

Std 
0.263 

12848.630 

Std 
0.243 

11849.550 

Std 0.282 
13837.411 

Std 0.199 
9568.145 

Std 0.205 
9877.138 

B Std 0.040 
1390.105 

Std 0.040 
1364.355 

Blk 0.001 
Invalid 

BUc -0.001 
Invalid 

Ml/30 0.170 
8054.075 

Ml/30 0.152 
7168.291 

C 91/30PRE 0.327 
16154.866 

91/30PRE 0.336 
Invalid 

91/60PRE 0.165 
7801.729 

91/60PRE 0.177 
8440.316 

91/120PRE 0.089 
3913.555 

91/120PRE 0.094 
4165.900 

D 431/30PRE 
0.209 

10072.834 

431/30PRE 0.198 
9537.244 

431/60PRE 0.100 
4495.494 

431/60PRE 0.122 
5597.572 

431/12PRE 
0.064 

^ 2631.230 

431/120PRE 0.070 
2914.474 

E 551/30PRE 
0.219 

10577.525 

551/30PRE 0.214 
10330.329 

551/60PRE 0.098 
4351.296 

551/60PRE 0.109 
4958.984 

551/120PRE 
0.070 

2904.175 

551/120PRE 0.076 
3213.169 

F 651/30PRE 
0.069 

2862.975 

651/30PRE 0.058 
2311.937 

651/60PRE 0.032 
972.963 

651/60PRE 0.038 
1278.106 

651/120PRE 
0.024 

566.121 

651/1201PRE 
0.021 

416.774 
G 971/30PRE 

0.107 
4819.937 

971/30PRE 0.107 
4855.986 

971/60PRE 0.056 
2203.789 

971/60PRE 0.064 
2631.230 

971/120PRE 
0.031 

895.714 

971/120PRE 
0.035 

1112.010 

H 1831/30PRE 
0.236 

11478.757 

1831/30PRE 0.214 
10335.479 

1831/60PRE 0.106 
4778.738 

1831/60PRE 0.105 
4742.689 

1831/120PRE 
0.073 

3099.871 

1831/120PRE 
0.078 

3362.516 

c = 1 or more Invalid 
i = Invalid I = Out of linear ranged = Deleted by user e = Edited by user x = Extrapolated m = Multi-result 
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Run date: 7-16-02 Plate Diagram Template Subject numbers: 92,94,106,124,144,164 

1 2 3 4 5 6 7 8 9 10 11 12 

A Std 14 ng Std 14 
ng 

Std 12 ^g Std 12 ^g Std 10 (ig Std 10 (ig Std 8 fig Std 8 ng Std 6 |xg Std 6 ng Std 4 |ig Std 4 ng 

B Std 2 std 2 BLK BLK Ml/30 Ml/30 M1/30 Ml/60 M1/60 Ml/60 Ml/120 Ml/120 

C 92N1/30 
PRE 

92N1/30 
PRE 

92N1/60 
PRE 

92N1/60 
PRE 

92N1/120 
PRE 

92N1/120 
PRE 

92N1/30 
POST 

92N1/30 
POST 

92N1/60 
POST 

92N1/60 
POST 

92N1/120 
POST 

92N1/120 
POST 

D 94B1/30 
PRE 

9481/30 
PRE 

94B1/60 
PRE 

94B1/60 
PRE 

94B1/120 
PRE 

94B1/120 
PRE 

94B1/30 
POST 

92N1/30 
POST 

94B1/60 
POST 

94B1/60 
POST 

94B1/120 
POST 

94B1/120 
POST 

E 106A1/30 
PRE 

106A1/30 
PRE 

106A1/60 
PRE 

106A1/60 
PRE 

106A1/120 
PRE 

106A1/120 
PRE 

9106A1/30 
POST 

106A1/30 
POST 

106A1/60 
POST 

106A1/60 
POST 

106A1/12 
OPOST 

106A1/12 
OPOST 

F 124R1/30 
PRE 

124R1/30 
PRE 

124R1/60 
PRE 

124R1/60 
PRE 

124R1/120 
PRE 

124R1/120 
PRE 

124R1/30 
POST 

124R1/30 
POST 

124R1/60 
POST 

124R1/60 
POST 

124R1/12 
OPOST 

124R1/12 
OPOST 

G 144J1/30 
PRE 

144J1/30 
PRE 

144J1/60 
PRE 

144J1/60 
PRE . 

144J1/120 
PRE 

144J1/120 
PRE 

144J1/30 
POST 

144J1/30 
POST 

144J1/60 
POST 

144J1/60 
POST 

144J1/12 
OPOST 

144J1/12 
OPOST 

H 164D1/30 
PRE 

164D1/30 
PRE 

164D1/60 
PRE 

164D1/60 
PRE 

164D1/120 
PRE 

164D1/120 
PRE 

164D1/30 
POST 

164D1/30 
POST 

164D1/60 
POST 

164D1/60 
POST 

164D1/12 
OPOST 

9164D/12 
OPOST 
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APPENDIX D: MINDFULNESS MEDITATION INTERVENTION 

An Intervention Stydy 
In Tension Headaches 

Two research conditions will 
be studied. The experiment 

will be held on the ASU Main 
Campus. Individuals who 

suffer from tension headaches 
are invited to participate. 

Study Criteria 

« 18 years of age or older 
« Able to read and write 

English 
« Able to commit to an 8<week 

intervention 2 hours a week 
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Telqjhone Interview 

Hello, this is Jeannine. I am a research assistant for the "Intervention Study in 
Tension Headaches." I received your phone message of your interest in participating in 
the study. I am calling to see if you meet study criteria and to answer any questions you 
may have. It will take 10 minutes. Do you have time now to answer a few questions? 

There are two research conditions or interventions. I am not at the liberty to 
discuss these conditions at this time. You will be randomly assigned to one of the two 
research conditions. Dana Rosdahl, principal investigator, will call you once your signed 
consent form, demographic and medical history forms are received. At that time, she will 
tell you which research condition you have beai assigned too and answer any questions 
you may have. If you meet study criteria, I will mail you the three forms (consent, 
demographic and medical history forms) to your personal residence. You will have 
enclosed a self-addressed stamped return envelope to return your filled out forms. 

Dana Rosdahl is an instructor in the College of Nursing. This study is her 
doctoral dissertation. 

Participant commitment in this study is attendance at one of two research 
conditions once a week for 1 54 to 2 hours at night on the ASU campus for 8 weeks. You 
will be expected to fill out 4-questionnaries and provide a saliva sample at the beginning 
and end of the intervention. Attendance at an organizational meeting one week prior to 
commencement of the experiment for one hour will be held for each research condition to 
introduce the specifics of the study to that intervention group. You can continue with 
your current doctor and taking your present medications. There is no monetary payment 
to be given to study participants. Both conditions are believed to be of value to study 
participants. 

Go throi^ study criteria. 
If the individual meets criteria get address 
Mail the packet 



Participant Name 

Current Address: 

An Intervention Study in Tension Headaches 

Random Assignment Number 

Street • 

Citv 

Zip 
Permanent Address: 
Street 

Citv 

Zip 

Phone: Home 
Work • 
Cellular 
Pager 

18 years of age or older? 

Able to read and write English? 

Not involved in meditation within the last 3 months? 

• Do you suffer from headaches? 

What do your headaches feel like? 

Where are your headaches typically located? 

Do you ever have any nausea or vomiting associated with your headaches? 

What type of headache diagnosis have you been given by your doctor? 

Are you currently being treated for depression? 
Mild=okay Moderate=No Severe=No 

Are you currently under the care of a physician for chemical dependency? 
Yes No 

Enrolled Not enroll 

Subject Number 



336 

An Intervention Study On Tension Headaches 
Confidential Demographic Form 

Please answer the following questions as they apply. 

1. What is your current age? 

2. Gender: Male Female 

3. Marital status: Single Married Divorced Widow 

4. Occupation: ' 

5. Highest Level of Education Completed: 
Grades 1 -6 Masters Degree 
Grades 8-12 Doctorate in Philosophy Degree 
College Trade School 
Bachelors Degree Other 

6. What is your religious affiliation (Please circle)? 
Protestant 

Episcopalian 
Lutheran 
Presbyterian 
Methodist 
Seven Day Adventist 
Non-Denominational 
Baptist 
Christian 

Jewish 
Catholic 
New Age 
Christian Science 
Mormon 
Muslim 
Hindu 
Buddhism 
Other 
None 



(Demographic Fonn Continued) 

7. On an average, what is the frequency of attendance at your church, synagogue, 
mosque? 

Several times a week 
Once a week 
Twice a month 
Once every three months 
Twice a year 

On holy days only 
On special occasions 
Once a year 
No longer attend 
Not applicable 

8. What is your ethnicity (circle all that apply)? 

African American 
Asian 
Caucasian 
East Indian 
Eskimo 
Hispanic 
Mexican American ___ 
Middle Eastern 
Native American 
Other 

Subject Number 
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An Intervention Study On Tension Headaches 
Medical History Form 

Please answer the following questions about your health. 

1. How do you describe your current state of health? 

Excellent Good Fair Poor 

2. How much caffeine do you consume in a 24 hour period on an average? 

3. Do you use tobacco? 

Yes No 

4. How many meals do you eat a day? Do you include any snacks? 

5. How would you describe your diet? 

6. How much alcohol do you consume on a weekly basis? 

7. What recreational drugs do you use? 

Marijuana Cocaine Crystal Heroin LSD Other 

8. Do you get regular exercise? 

Yes No 

9. What type of doctor provides for your medical care? 

Family Practitioner 
Internist 
Neurologist 
Psychiatrist 
Other 



Medical History Form Continued 

10. My headaches are: 
a. Very mild 
b. MUd 
c. Not usually severe 
d. Quite severe 
e. Very severe 
f .  Terribly severe 
g- Almost unbearable 

11. I hardly notice my headaches at all: 
a. My headaches rarely inconvenience me 
b. My headaches sometimes distract me from what I am doing 
c. Sometimes I am unable to continue my normal activities because of my 

headaches 
d. My headaches sometimes interfere a lot with what I am doing 
e. I can hardly do anything when I have a headache 
f. I am absolutely fit for noting when I have a headache 

12. How long do your headaches last? 
a. Less than half a day 
b. One day 
c. More than one day 
d. More than two days 

13. When you get a headache, do you usually have to-
a. Lie down 
b. Rest 
c. Take things easy 

14. Have you missed work during the past year because of a headache? 

Yes No 

15. Do you get a headache? 
a. About once a year 
b. Several times a year 
c. About once a month 
d. Several times a month 
e. About once a week 
f Several times a week 



Medical History Form Continued 

16. Which of the following best describes your average headache pain? 
a. Throbbing 
b. Pounding 
c. Dull and steady ache 
d. Burning 
e. Piercing 
f. Sharp 
g. Tight 
h. Squeezing 

17. Where do you usually feel the headaches? 
a. Temples 
b. Forehead/behind eyes 
c. Back of head 
d. Top of head 
e. All one side 
f. All over head 
g. Elsewhere 

18. Are your headaches on one side only? 
a. Never 
b. Sometimes 
c. Usually 
d. Always 

19. Describe the average severity of pain on a scale of 1 -10. 
a. 1-3 Slight (does not affect function) 
b. 4-6 Moderate (impairs function) 
c. 7-9 Severe (inability to function) 
d. 10 Totally incapacitating 

20. How long does the pain last on average (with and/or without medication)? 

21. What symptoms accompany your headache pain? 
a. Nausea 
b. Phonophobia 
c. Loss of consciousness 
d. Photophobia 
e. Vomiting 
f Blurred vision 
g- Fatigue 
h. Seizures 
I. Confusion 
j- Memory loss 
k. Other 



Medical History Form Continued 

22. Over the year, have your headaches become; 
a. More frequent 
b. Less frequent 
c. Or have you noticed no change 

23. Over the years, have your headaches become; 
a. More painful 
b. Less painful 
c. Or have you noticed no change 

24. What other medical conditions are you being treated for? 

25. List any recent surgical or diagnostic procedures. 

26. List any medications (including over the counter) or treatment regimen that you are 
currently using. 

27. What type of non-drug treatment did you try in the past (if any) for headache relief? 
a. Relaxation excises 
b. Rest 

Ice 
Heat 
Biofeedback 
Accupressure 
Meditation 
Other 

c. 
d. 
e. 
f 
g-
h. 



January 2000 

Dear 

I am writing to announce the experiment "An Intervention Study in Tension Headaches" 
will commence at Scottsdale Memorial Hospital Shea Campus, Wednesday January 26^ 
at 7:30 p.m. for one-hour in the Administrative Conference Room. The Shea Campus is 
under construction at this time. I would recommend you park on the north side of the 
hospital and enter through the main entrance. The Administrative Conference Room is 
located down a long corridor at the south end of the hospital. The information clerk will 
assist you at the entrance. A map is provided on the back of this letter. 

You have been randomly assigned to the Mindfulness Meditation Class. This class will 
meet for 2-hours a week, one night a week, for S-weeks beginning the week of February 
3*^^ and concluding March 23rd. Each class will be held from 6:30 p.m. until 8:30 p.m. 

At the informational meeting you will be able to meet myself, the principal investigator, 
receive a topical outline of your course, and meet the other members of your class. Also 
at this time, you will be asked to answer four questionnaires, and give a saliva sample. 
Questions you may have about the study will also be answered at this time. If you have 
not mailed back your forms bring them to this meeting. 

A sign up sheet will be at each meeting beginning at the informational meeting. I ask that 
you sign in at each meeting. If possible, please do not eat one-hour before your saliva 
sample is collected. 

I look forward to meeting you and beginning the experiment. It is my hope you will 
experience less headache pain. 

Sincerely, 

Dana Rosdahl, Ph.D. Candidate, RN-C, FNP 
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Janxiary 2000 

Dear 

I am writing to announce the experiment "An Mtervention Study in Tension Headaches" 
will commence at Scottsdale Memorial Hospital Shea Campus, January 26th at 6:30 p.m. 
for one-hour in the Administrative Conference Room. The Shea Campus is under 
construction at this time. I would recommend you park on the north side of the hospital 
and enter through the main entrance. The Administrative Conference Room is located 
down a long corridor at the south end of the hospital. The information clerk will assist 
you at the entrance. A map is provided on the back of this letter. 

You have been randomly assigned to the Educational Class on Headaches. This class 
will meet for 1 hours a week, one night a week, for 8-weeks beginning the week of 
February 1 st and concluding March 21 st. Each class will be held from 6:30 p.m. until 
8:00 p.m. 

At the informational meeting you will be able to meet myself, the principle investigator, 
receive a topical outline of your course, and meet the other members of your class. Also 
at this time, you will be asked to answer four questionnaires, and give a saliva sample. 
Questions you may have about the study will also be answered at this time. If you have 
not mailed back your forms bring them to this meeting. 

A sign up sheet will be at each meeting beginnii^ at the informational meeting. I ask that 
you sign in at each meeting. If possible, please do not eat one hour before your saliva 
sample is collected. 

I look forward to meeting you and beginning ti^e experiment. It is my hope you will 
experience less headache pain. 

Sincerely, 

Dana Rosdahl, Ph.D. Candidate, RN-C, FNP 
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Dear Participant, 

I am writing to announce the research study "An Intervention Study in Tension 
Headaches" has commenced at Arizona State Univra^ity, College of Nursing, Thursday 
September 14^ from 6:30 to 8:30 p.m. in room 411 (4*^ floor). A map is provided in your 
packet of materials. Please park in Visitor Parking or Lot US 1 located to the northeast of 
the college. I will provide you will a validation sticker each week. 

You have been randomly assigned to the Mindfulness Mediation Class. This class will 
meet 2-hours a week on Thursdays for 8-weeks beginning September 14*^ and concluding 
November 2"*^. I am still accepting participants during the second week of the study. 

At your first and last meetings you will be asked to answer four questionnaires and give a 
saliva sample. A course outline will be provided the first night of class. Any questions 
you may have of the study will be answered at this time. 

You will be given $20.00 every second session (weeks 2,4,6, & 8) for a total of $80.00 
if all eight sessions are attended. I will be at these above sessions to give you your 
research stipend and ask you to sign a receipt that you received your money. The 
payment is to reimburse you for your travel expenses and time. 

I look forward to meeting you this Thursday. Please bring the enclosed materials to your 
first meeting. It is my hope you will experience less headache pain. 

Sincerely, 

Dana Rosdahl, Ph.D. Candidate, RN-C, FNP 
Principal Inyestigator 
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Dear Participant 

I am writing to announce the research study "An Intervention Study in Tension 
Headaches" will commence at Arizona State University, College of Nursing, the last 
week of March. The research study will be held in room 411 on the fourth floor. Please 
park in the United Methodist Church parking lot just west of the college. A map is 
provided on the back of this letter. 

You have been randomly assigned to the Educational Class in Tension Headaches, which 
will meet every Tuesday. This class will meet for 1 1/2-hours a week, one night a week, 
for 8-weeks beginning the week of March 28*^ until May 16*^ from 6:30 p.m. until 8:00 
p.m. 

At the first and last meetings of the research study you will be asked to fill out four 
questionnaires and provide a saliva sample. A topical course outline will be provided the 
first night of class. Any questions you may have about the study will also be answered at 
this time. 

You will receive $20.00 for your participation eveiy two meetings attended. I will be at 
these meetings (the second, fourth, sixth, and eightihi) to give you your research stipend 
and ask you to sign a receipt that you received your money. The total research stipend 
you will receive, if all sessions are attended, is $80.00. This stipend is to cover your 
travel costs and to help offset your time commitment. A sign up sheet will be at each 
meeting to keep atten^nce. I ask that you sign in at each meeting. 

I look forward to meeting you and beginning the research study. It is my hope you will 
experience less headache pain. 

Sincerely, 

Dana Rosdahl, Ph.D. Candidate, RN-C, FNP 
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Mindfulness Meditation 

Taught by Reverend Marvin Brown 

Biographical sketch: 

Reverend Marvin Brown is the co-founder of the Peace House, a non-profit center for Serenity 
and Spiritual Enrichment, in Phoenix. Reverend Brown is an ordained Minister through the 
International Council of Community Churches. He is an ordained member of Thich Nhat Hanh's 
Zen Buddhist Order of Interbeing. Marvin spent two years at Manzanita Village, a Buddhist 
retreat center in California, as their first full time resident. He has four years ministerial training 
at Teaching of the Inner Christ. Marvin has been a teacher of mysticism and metaphysical studies 
for over twenty years. He is a Oneness Practitioner after a year of study at The World Peace 
Institute. 

Topical Class Outline: 

First Week 

A. Introduction 
1. What is mindfulness practice 

B. Stopping / Bell of mindfulness 
C. Gathas 
D. Meditation: Breathing in / Breathing out 

Second Week 

A. Five Aggregates 
B. Sutra for the sick 
C. Practice of noting 
D. Meditation: Body Awareness 

Third Week 

A. Concentration 
B. Freedom 
C. Equanimity / Serenity 
D. Concentration Exercise 
E. Meditation: Flower / Fresh 

Fourth Week 

A. 
B. 
C. 

Four Noble Truths 
Walking Meditation 
Meditation: Sitting and Walking 



Fifth Week 

A. Eight fold path 
B. Looking deeply 
C. Claiming our power 
D. Affinnation 
E. Meditation: Looking Deeply 

Sixth Week 

A. Personal Application 
B. Expression Circle 
C. Meditation: Body Meditation 

Seventh Week 

A. Mahayana Model 
B. Stress and Headaches 
C. Meditation: Sitting 

Eighth Week 

A. Three Jewels 
B. Maintenance support 
C. Closing Circle 
D. Meditation: Sitting and Walking 



Class Handouts: 

First Week; 

Thich Nhat Hanh - pgs. 23-26, "The Heart of the Buddha's Teaching" 
Thich Nhat Hanh - pgs. 3-6, "Interbeing" 
List of Gathas 
Explanation of Meditation 

Second Week: 

Thich Nhat Hanh - pgs. 164-171, "The Heart of the Buddha's Teaching" 
Explanation of Meditation 

Third Week: 

Meditation 
Explanation of Meditation 

Fourth Week: 

Thich Nhat Hanh - pgs. 27-38, "The Heart of the Buddha's Teaching" 
Explanation of walking meditation 

Fifth Week: 

Noble Eight fold Path 
David Bums - pgs. 261-270, "Feeling Good" 
AfBrmations 

Sixth Week; 

To be announced 

Seventh Week: 

Mahayana Chart 

Eighth Week; 

Support List 
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Educational Class on Headaches 

Taught by Dr. Russell Walker, Neurologist 

Week One 

Week Two 

Week Three 

Week Four 

Week Five 

Week Six 

Week Seven 

Week Eight 

Introductions and Background; Our Stories 
Headache epidemiology (incidence/prevalence) 

Headache classifications (types/discriminators) 

Pathophysiology of headaches 

Headache triggers 

Monitoring of Headaches and What it Tells Us 

Medication management of headaches 

New medications and treatment modalities 

Living with chronic pain 



Week#l 
Headache Diary 

Subject # 

Date: Time 
Begun: 

Time 
Ended: 

Intensity of Pain: 

1 2  3  4  5 6 7 8 9  1 0  
(Low) (High) 

Treatment or 
Medication Taken: 

Effect of 
Treatment: 

Unusual Events or Comments: 

Date: Time 
Begun: 

Time 
Ended: 

Intensity of Pain: 

1 2 3 4 5 6 7 8 9  1 0  
(Low) (High) 

Treatment or 
Medication Taken: 

Effect of 
Treatment: 

Unusual Events or Comments: 

Date: Time 
Begun: 

Time 
Ended: 

Intensity of Pain: 

1  2 3 4 5  6  7  8 9  1 0  
(Low) (High) 

Treatment or 
Medication Taken: 

Effect of 
Treatment: 

Unusual Events or Comments: 

Date: Time 
Begun: 

Time 
Ended: 

Intensity of Pain: 

1  2 3 4 5 6 7 8 9  1 0  
(Low) (High) 

Treatment or 
Medication Taken: 

Effect of 
Treatment: 

Unusual Events or Comments: 

Date: Time 
Begun: 

Time 
Ended: 

Intensity of Pain: 

1 2 3 4  5  6  7 8 9  1 0  
(Low) (High) 

Treatment or 
Medication T^en: 

Effect of 
Treatment: 

Unusual Events or Comments: 

Date: Time 
Begun: 

Time 
Ended: 

Intensity of Pain: 

1  2 3 4 5 6 7 8 9  1 0  
(Low) (High)) 

Treatment or 
Medication Taken: 

Effect of 
Treatment: 

Unusual Events or Comments: 

Date: Time 
Begun: 

Time 
Ended: 

Intensity of Pain: 
1  2 3 4 5 6 7 8 9  1 0  
(Low) (High) 

Treatment or 
Medication Taken: 

Effect of 
Treatment: 

Unusual Events or Comments: 
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