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It is estimated that Fibromyalgia, a chronic condition in which pain occurs in 98% of 

the patients, can be found in 3-to 6-million American adults with females as the majority 

o f those suffering. The purpose o f this study was to determine variables that influence 

pain in women with fibromyalgia. The study’s conceptual framework, based on Melzack 

and Casey (1968) and fibromyalgia literature, depicts the influence o f three domains of 

variables on pain: sociocultural (i.e. age. education, ethnicity), physical (i.e. activity; co

morbidity such as pelvic pain; flare-up; physical trauma; sleep-wake disturbance; fatigue; 

physical fitness) and psychologic (i.e. depression). One-hundred-seven fibromyalgia 

participants were identified by rheumatology clinics and volunteered from the 

community. These participants ranged in age from 27 to 77 years (A/= 51, SD = 9.8) and 

were diagnosed by a physician as having fibromyalgia based on a history of pain in 11 o f 

18 tender points. Data were collected using a demographic questionnaire, McGill Pain 

questionnaire, visual analog scale, Human Activity Profile, Multidimensional Assessment 

of Fatigue scale and the Center for Epidemiologic Studies Depression scale. The 

participants also completed a modified sit and reach test, a grip test, and a walk test. A 

subset o f the participants, consisting o f 85 patients, performed actigraphy testing to 

describe the relationships between sleep-wake disturbance, activity, and the morning and 

evening intensity o f pain. Results indicated significant associations between the evening
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intensity o f pain and the night awakenings. Multiple regression equations were 

generated that explained the variance of 23% of sensory pain (i.e. fatigue, pelvic pain, 

and physical trauma). 23% o f affective pain (i.e. activity, depression, and pelvic pain), 

and 25% of the intensity of pain (i.e. flare-up and depression). These findings suggest 

that different predictors influence different components o f  pain and that interventions 

should be directed toward decreasing depression, fatigue, and increasing activity to 

influence the pain. Pain has multidimensional components which we, as health care 

professionals, need to consider when assisting fibromyalgia patients with their pain 

management.
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CHAPTER 1 

Introduction

Fibromyalgia, a syndrome of chronic widespread musculoskeletal aching pain 

with multiple predictable tender points, is reported by rheumatologists in the United 

States, as the second most common problem in their practice (Croft. Scholium & Silman, 

1994). The chronic pain perceived by the fibromyalgia patient is an ongoing, non-life- 

threatening discomfort that is inconsistent in response to currently available treatment 

methods. Fibromyalgia syndrome (FMS) is diagnosed most often in the fourth and fifth 

decade, is six times more frequent in women than men and predominantly occurs in those 

o f Caucasian ethnic origin (Goldenberg. 1999; Task Force on Taxonomy of the 

International Association for the Study o f  Pain. 1994). Yet the sociocultural variables of 

age. education and ethnicity have been dramatically neglected in the research o f  this 

population. Previous research had identified physical and psychologic variables, such as 

activity, co-morbidity, fatigue, flare-up, physical fitness, physical trauma, sleep-wake 

disturbance and depression as variables influencing the fibromyalgia pain. But results 

were inconsistent in research studies that looked at the relationship between these 

variables and pain. Additional research in the area o f prediction of the chronic pain is 

necessary to direct future interventions to decrease the influence o f the identified 

variables on the fibromyalgia chronic pain.

Purpose o f  the Study 

Recognizing the lack of a strong research base related to chronic conditions, the 

National Institute o f  Nursing Research (NINR) had identified living with chronic illness 

as a special interest area for extramural research for 1995 - 1999 (NINR-Extramural
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Research. 1997). This descriptive study was designed in response to the lack o f consistent 

research regarding what may influence fibromyalgia chronic pain. The purpose o f this 

study had been to determine the sociocultural, physical, and psychologic variables that 

predict chronic pain in women with fibromyalgia and describe the relationships betw een 

the variables and the components o f pain. The sociocultural domain variables include 

age, education and ethnicity; physical domain variables include activity, co-morbidity, 

fatigue, flare-up, physical fitness, physical trauma, and sleep-wake disturbance and the 

psychologic domain variable is depression. Additional research is necessary to steer 

future fibromyalgia interventions to counteract any negative influence of these identified 

variables.

The magnitude o f this problem led the researcher to create the following aims of 

the research study in the sample of fibromyalgia patients:

1. To describe the differences or relationships with the sociocultural (i.e. age and 

education), physical (i.e. activity measured by the Human Activity Profile and McGill 

Pain Questionnaire; co-morbidity such as pelvic pain; fatigue; flare-up; physical 

fitness; and physical trauma), and psychologic (i.e. depression) domain variables and 

the sensory, affective, and intensity pain measurements in women with fibromyalgia.

2. To explain the sociocultural (i.e. age and education), physical (i.e. activity measured 

by the Human Activity Profile and McGill Pain Questionnaire; co-morbidity such as 

pelvic pain; fatigue; flare-up; physical fitness; and physical trauma) and psychologic 

(i.e.depression) domain variables that predict the sensory, affective, and intensity pain 

measurements in women with fibromyalgia.
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3. To describe the relationships betw een the components of the physical domain

variables o f  sleep-wake disturbance (i.e. daily and mean number o f awakenings each 

night, daily and mean percentage o f sleep each night), activity (i.e. daily and 72-hour 

mean total activity per epoch, daily and 72-hour mean amplitude of the activity per 

epoch) and the daily and mean morning/evening intensity o f chronic pain in a subset 

of women with fibromyalgia, based on daily actigraph recordings over seventy-two 

hours.

In order to give more depth to the description o f the physical domain, the variables o f 

sleep-wake disturbance and activity were explored in a subset o f female fibromyalgia 

patients w ith the use o f an actigraph. It was theorized that the intensity o f chronic pain 

experienced by the fibromyalgia patient would be influenced by these variables. Through 

the 72 hours o f  data collection, the researcher expected to detect a relationship emerging 

between the sleep-wake disturbance, activity and chronic pain intensity.

Significance o f  the Study 

Fibromyalgia can be found in 3- to 6- million adult people in America (Boissevan 

& McCain, 1991; Goldenberg, 1999; Rothchild. 1991). Fibromyalgia has been reported 

in 5 to 6% o f general medicine and family practice clinics and may be present in up to 

5% of the general population (Goldenberg, Simms, Geiger, & Komaroff, 1990). The 

majority o f those suffering with fibromyalgia seem to be females. Out o f 100 people 

diagnosed w'ith fibromyalgia, 73-88 patients are women (Schaefer, 1995).

The economic cost o f fibromyalgia is high with only 60% employed, 30% 

changing jobs, 10% considering themselves disabled, and 6.2% actually receiving 

disability payments (Cathey, Wolfe, Kleinheksel, Miller, & Pitetti, 1988). Bonica(1990)
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reinforces the magnitude and cost by estimating that as a result o f chronic pain, more than 

400 million days o f work were lost in 1986 totaling more than S79 billion for health care, 

compensation, litigation and quackery. In 1992. the direct Financial impact o f medical 

care o f musculoskeletal and associated conditions was S72.3 billion with an additional 

S77.1 billion due to the indirect cost o f lost income by these patients (Boutaugh & Brady, 

1996). Henriksson, Gundmark, Bengtsson. and Ek (1992) suggested that patients with 

fibromyalgia usually look healthy and move around with no obvious difficulty, but this 

may lend itself to disbelief or suspicion of malingering. However, Jacobsen, Peterson, 

and Danneskiold-Samsoe (1993) reported fibromyalgia patients’ activities o f daily living 

were compromised to the same extent as those with rheumatoid arthritis. The women feel 

rejected, misunderstood and disbelieved (Henriksson, 1995). Studies that looked at the 

quality o f life issues for fibromyalgia patients, reported that fibromyalgia had a negative 

impact on personal relationships, career, mental health, and generalized well being 

(Bernard, Prince, & Edsall. 2000; Kaplan, Schmidt, & Cronan, 2000).

Research is needed in the fibromyalgia population, especially in the etiology o f 

this syndrome, that describes variables influencing pain and interventions to assist with 

the burden o f this syndrome. Literature suggests some possible explanatory theories o f 

the fibromyalgia syndrome such as genetic predisposition; an aggravating event with 

trauma, infection, emotional stress, or cessation of aerobic exercise; and psychiatric 

disturbances initiating central nervous system hyperactivity with an increased ratio o f  

increased excitatory to inhibitory neurotransmitters (Nye, 1997). There is no cure for 

fibromyalgia, and the pharmacology and non-pharmacology treatment methods are not 

consistently effective for individual patients since they still seem to experience pain.
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Fibromyalgia patients tend to seek answers by approaching many different health care 

providers, clinics, and support groups (Ng, 1992. Rothchild & Vu, 1994). Their questions 

regarding relief cannot be fully addressed due to lack of empirical data about the linkages 

among variables influencing pain that can help health professionals understand who 

might benefit most from a treatment.

The cost to the individuals suffering with fibromyalgia in terms o f economic, 

physical and psychological impact, should prompt health professionals to seek out 

answers to the dilemmas of this syndrome. Fibromyalgia is a common problem, but 

literature does not give a clear picture o f variables that may influence the chronic pain 

experienced by these patients with noted gaps and discrepancies in the knowledge base. 

Therefore, this study added knowledge to existing theory regarding specified 

sociocultural, physical and psychologic variables and the chronic pain o f the fibromyalgia 

patient by using sound methodology with valid and reliable instrumentation.

The strength o f this study was in the instrumentation and methodology. There 

have been only two studies to use actigraphy to examine sleep o f patients with chronic 

musculoskeletal pain, but these studies' populations did not consist o f any fibromyalgia 

patients (Lavie et al., 1992;Wilson, Watson, & Currie, 1998). Therefore this study was 

unique by using this meaningful objective method in the assessment o f sleep-wake 

disturbance and activity (daily and 72-hour mean total activity epochs, daily and 72-hour 

mean amplitude of the activity epochs) in the female fibromyalgia patient.

Conceptual Framework 

The Task Force on Taxonomy o f the International Association for the Study o f 

Pain (1994) describes fibromyalgia as widespread musculoskeletal painful aching with
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multiple predictable tender points. Therefore, the perception o f chronic pain was the key 

concept o f the fibromyalgia conceptual framework. This model was based on the review 

o f literature on the topic o f fibromyalgia and the multidimensional theories o f pain. 

Melzack and Casey (1968) expanded the gate control theory o f pain based on pure 

physiologic principles o f opening or closing the gating mechanism to the transmission o f 

pain in the spinal cord, to include influences from the domains o f  sensory-discrimination, 

motivation-affect, and cognition. Then Chapman (1985) formulated a multidimensional 

model o f pain in which noxious sensory input interacts with influences from motivation- 

emotional, social-cultural, and conceptual-judgmental domains. Both o f these models 

helped to expand pain theory to include the sociocultural and psychological aspects to the 

substantial physiologic knowledge base o f pain.

Regarding chronic pain, Simon (1996) suggested that there are many factors 

contributing to a cycle o f pain: persistence of pain despite treatment, low level o f activity, 

low level o f physical fitness, sleep-wake disturbance, fatigue, and depression. The 

interaction o f  these factors can produce the following classic effects o f the chronic pain 

syndrome: pronounced signs o f  depression and disturbed sleep patterns leading to fatigue 

as well as impaired function from a low level of activity, resulting in poor physical 

fitness. These same variables have been implicated in other models depicting 

fibromyalgia chronic pain (Alexander et al., 1998; Geel, 1994; Schuck, Chappell, & 

Kindness, 1997). These models imply a hierarchical order o f  variables with traumatic 

events such as physical trauma or co-morbidity and psychological stress suggested as 

causative factors leading to depression, sleep-wake disturbance, fatigue, flare-up, a low 

level o f  activity, and poor physical fitness resulting in the final fibromyalgia pain.
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Littlejohn (1995) suggests that fibromyalgia represents a change in the 

individual's total integrated pain system. The Model for Chronic Pain Management in the 

Fibromyalgia Patient reflected this change as three domains o f influencing variables: 

sociocultural (age. education, ethnicity); physical (activity, co-morbidity, fatigue, flare- 

up, physical fitness, physical trauma, sleep-wake disturbance) and psychologic 

(depression). It was presumed that these three domains of variables interact with each 

other as well as influence the chronic pain in a bidirectional fashion as indicated with the 

arrows. The chronic pain may influence these variables as well as the variables may 

influence the pain o f the fibromyalgia patient. This model included most o f the variables 

assumed to be influencing pain; however some were not included, such as 

neuroendocrine abnormalities noted by Clauw (1995) at this time because the 

researcher's intention was to restrict the variables to those in which nursing can 

intervene. The model inferred that with lifestyle management (exercise, stress 

management, and education), functional status and the sensory, affective, and intensity 

components o f pain in the fibromyalgia patient may be changed.

In this conceptual framework, fibromyalgia was assumed to be a disease entity 

itself with some overlap o f non-musculoskeletal conditions such as the chronic fatigue 

syndrome, migraine and tension headaches, irritable bowel syndrome, and affective 

disorders. Research in the area of defining fibromyalgia had been considered complete 

enough to define the population. The fibromyalgia patient's perception o f chronic pain 

was considered to be able to be quantified by self-report. The domains in the conceptual 

framework were assumed to encompass the variables that can influence the response o f 

chronic pain by the fibromyalgia patient. It was also assumed that functional status and
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sensor>'. affective, and intensity components of pain are concerns for most fibromyalgia 

patients and can be moderated by lifestyle management. The entire conceptual framework 

is illustrated in Figure 1.

D o m a in s  o f  I n f l u e n c i n g  V a r i a b l e s  O u t c o m e s

D e c r e a s e  in 
S e n s o r ) .  A f f e c t i v e .  

I n t e n s i t y  
C o m p o n e n t s  o f  

P a m

I n c r e a s e  in 
F u n c t i o n a l  S t a t u s

C  h r o n  ic P a  in e x e r c i s e ,  s t r e s s  
m a n  a g e m  e n  t.  

e d u c a t i o n

L i f e s t y l e  
M a n a g e m e n t

Ps >  c b o l o g i c  
D o m a i n

d e p r e s s i o n

a g e .  e d u c a t i o n ,  e t h n i c i t )

S o c i o c u  I t u  r a  I 
D o m a i n

f l a r e - u p .  p h y s i c a l  f i t n e s s .

d i s t u r b a n c e

P fa % t i c a  I 
D o m  a i n

F m u r c  I : M o d e l  f o r C h r o n i c  P a i n  M a n a g e m e n t  i n t h e  F i b r o m y a l g i a  P a t i e n t  
( H u g h c s .  2 0 0  1)

This study only examined the first part o f the model depicting the relationship between 

the variables in the three domains and chronic pain as seen in Figure 2.

Domains o f Influencing V ariables

Sociocultural
Domain

age.  educat ion,  ethni ci t y

Chronic Pain

Psychologic
Domain

depress ion

a c nwi y . c o - mor b i d i t y .  fat igue.
flare-up.  phys i ca l  f i tness,  

physical  t r auma,  s l eep- wake .  
di s t urbance

Figure 2 : Research Model for Chronic Pain Management in the Fibromyalgia 
Patient (H ughes. 2001)
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Aims one and two are depicted in Figure 3 using the whole sample o f patients.

Dom ains o f  Influencing V ariables

Sociocultural
Domain n

age. education 1
i

Physical
Dom ain

activit). co-m orb id it\. fatigue, 
flare-up. physical fitness, 

physical trauma

ii
i

I
P iycholocic

Dom ain J
depression

Figure 3 : Aim 1 and 2 of the Research Model for Chronic Pain Management in 
the Fibromyalgia Patient (Hughes. 2001)

Figure 4 depicts aim three that represents the subset of participants who used actigraphs 

in the study.

Domains o f  Influencing V ariables

Sociocultnral
D om ain

C hronic Pain

Physical
Domain

activity, sleep-wake 
disturbance

Figure 4 : Aim 3 o f the Research Model for Chronic Pain Management in the 
Fibromyalgia Patient (Hughes. 2001)
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Definition o f  Variables

The following descriptions were considered the definitions o f variables that were 

included in the study.

Sociocultural Domain

The sociocultural domain was defined as society-driven and culturally-leamed 

responses that may impact the pain response. The specific variables in the sociocultural 

domain were age. education and ethnicity.

Age. Age was defined in the number of years since birth as described on the 

demographic questionnaire.

Education. Education was defined as the number o f  years o f formal education, as 

measured on the demographic questionnaire.

Ethnicity. Ethnicity was defined as the basic group or division o f  mankind that has 

customs, characteristics, and language as measured on the demographic questionnaire 

(Guralnik, 1975).

Physical Domain

The physical domain was defined as actual or potential physical health problems 

found in the fibromyalgia patient. The level of a variable in the physical domain could 

potentially be a health problem. Variables in this domain were activity, co-morbidity, 

fatigue, flare-up, physical fitness, physical trauma and sleep-wake disturbance.

Activity. Activity was defined as the physical performance o f everyday motor 

tasks (Burckhardt, Clark, & Bennett, 1991). This level o f  this variable was measured by 

the self-report, Human Activity Profile and the investigator administered, McGill Pain 

Questionnaire (Fix & Daughton, 1988; Melzack, 1975). In a subset o f the sample, actvity
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was measured by an actigraph as the daily and 72-hour mean total activity counts per 

epoch and the daily and 72-hour mean amplitude o f the activity counts per epoch.

Co-morbidity. Co-morbidity was defined as medical associations occurring with 

significant frequency in fibromyalgia patients (Waylonis & Heck. 1992). The conditions 

o f rheumatoid arthritis, thyroid disease, irritable bowel, tension headache, 

temporomandibular joint disease, interstitial cystitis and pelvic pain were surveyed on the 

demographic questionnaire.

Fatigue. Fatigue was defined in the fibromyalgia patient as lack o f energy, 

inability to maintain a usual routine, and an increase in rest requirements (Clauw, 1995). 

Fatigue was measured by the self-report tool Multidimensional Assessment o f Fatigue 

(MAF) scale (Belza, Henke, Yelin, Epstein, & Gilliss. 1993).

Flare-up. Flare-up was defined as a period o f time when an exacerbation o f the 

fibromyalgia symptoms occurred (Waylonis & Heck, 1992). A yes or no question was 

asked on the demographic questionnaire related to having a flare-up.

Physical Fitness. Physical fitness was defined as the ability to perform 

recreational, occupational and daily activities without experiencing excess fatigue 

(Heyw ard. 1998). In this study, the components o f physical fitness consist o f  muscle 

strength measured by a static grip strength procedure, flexibility measured by the 

modified sit and reach test, and endurance measured by the six minute walk test.

Physical trauma. Physical trauma was defined as a negative physical event in a 

person’s life such as a motor vehicle accident (Clauw & Chrousos, 1998). In this study, 

physical trauma that preceded the diagnosis o f fibromyalgia, was surveyed on the 

demographic questionnaire as a yes or no question.

R ep ro d u ced  with p erm issio n  o f  th e  cop yrigh t ow ner. Further reproduction  prohibited w ithout p erm issio n .



12

Sleep-wake disturbance. The sleep-wake disturbance was defined as the excessive 

awakenings or arousals and unrefreshed sleep apparent in fibromyalgia patients (Gerdle 

& Elert. 1995; Jennum. Drewes. Andreasen. & Nielson. 1993). Sleep-wake disturbance 

was measured by an actigraph as the daily and mean number o f awakenings each night 

and the daily and mean percentage o f sleep each night.

Psychologic Domain

The psychologic domain depicted cognitive processes, mood alterations and 

behavioral changes associated with fibromyalgia. Depression was the variable in this 

domain.

Depression. Depression had been described as an expression o f  sadness or 

unhappiness with feelings o f worthlessness, self-depreciation, listlessness, apathy, and 

guilt (Littlejohn. 1995). The variable o f depression w as measured by the self-report 

instrument. Center for Epidemiologic Studies Depression Scale (Radloff, 1977).

Chronic Pain

Fibromyalgia chronic pain w'as defined as a 3-month history o f  widespread 

musculoskeletal aching with multiple predictable tender points (Task force on Taxonomy 

of the International Association for the Study o f Pain, 1994). Specifically, the sensory, 

affective, and intensity components o f chronic pain w'ere measured by the investigator 

administered, McGill Pain Questionnaire and a visual analog scale.
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CHAPTER 2 

Review o f Literature 

Introduction

This research study was developed around gaps in the literature concerning the 

variables that influence the chronic pain o f the fibromyalgia patient. The literature review 

first examines the history o f the diagnosis o f  fibromyalgia by the medical profession and 

the details o f chronic pain in the fibromyalgia patient. Then the relationship between 

specific variables in the sociocultural, physical and psychologic domains that comprise 

the conceptual framework (Hughes. 2001) and fibromyalgia chronic pain are examined, 

with specific areas identified that need more extensive investigation. Finally, the current 

treatment modalities are explored with an emphasis on lifestyle management.

History- o f  the Diagnosis o f  Fibromyalgia

According to Thompson (1990), as early as 1700, physicians o f Germany and 

Scandinavia were attempting to differentiate between articular rheumatism and another 

condition noted by pain in muscles and soft tissue in their patients. The German 

physicians surmised that the pain was derived from nodules within the muscles. In 1815, 

William Balfour o f  Edinburgh considered the nodules as the result o f inflammation o f the 

connective tissue. This conclusion of inflammation prompted Sir William Gowers to 

name this disorder “fibrocitis” in 1904 even though there were no leukocytes seen upon 

microscopic review' o f  the nodules by Ralph Stockman during the same year.

In 1943, Slocumb examined the palpable nodules o f these patients but found only 

normal tissue. This research prompted the Mayo Clinic to conclude that inflammation 

w as not present in this condition and advised their internists to stop labeling this
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condition “fibrocitis” ( Nye. 1997; Thompson. 1990). Approximately forty years later, 

Yunus. Masi. Calabro. Miller, and Feigenbaum. (1981) coined this condition, 

“fibromyalgia” based on such observations as widespread aching for 3 months, at least 5 

tender points, disturbed sleep, and normal x-ray and laboratory findings. The term 

fibromyalgia was officially accepted by the American College o f  Rheumatology when 

consensus criteria for the diagnosis of fibromyalgia was published in 1990 to describe the 

widespread nonarticular discomfort (Wolfe et al., 1990).

Chronic Pain

Normal Physiology o f  Pain

According to Caillet (1993) and Whipple (1990) review o f nociception studies, 

thinly myelinated A-delta fibers and unmyelinated C fibers conduct pain. The A-delta 

fibers, stimulated by mostly mechanical stimuli, are associated with the sensations o f 

sharp pain in contrast to the C fibers, distributed in deep tissue and skin, which are 

associated with slower, dull longer-lasting pain. The nerve endings of the C fibers are 

activated not only by mechanical stimulation but also by chemical and thermal 

interaction. Both o f these fibers have their cell bodies o f the sensory nerves located in the 

dorsal root ganglia. These neurons end in the dorsal hom o f the spinal cord, which is 

divided into laminae. It is at the level o f laminae I and II o f the Lissaure’s tract, the 

substantia gelatinosa, that second order neurons may activate the area and proceed via 

ascending neurons through the anterior spinothalamic tract or the lateral spinothalamic 

tract. Most of the second order neurons synapse with the third order neurons in the 

thalamus which then terminate in the cerebral cortex in the somatosensory cortex, the
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association cortex, the frontal lobe, and the limbic system which may add emotion to the 

sensation o f pain.

Algogenic substances such as the phospholipids, which react with arachidonic 

acid to produce prostaglandin E. serotonin released from platelets causing 

vasoconstriction and edema, and inflammatory leukotrienes released in response to 

trauma are considered pain-producing substances. The amino acids o f glutaminic acid 

and aspartic acid can cause excitability o f the N-methyl-D-aspartate receptors at the 

dorsal hom that is associated with the electrical stimulation o f  the C fibers. Small 

myelinated A-alpha fibers respond to mechanical, chemical and thermal cutaneous 

stimuli via such substances as potassium ions, hydrogen ions, histamine, bradykinin, 

substance P and a lack of oxygen in hypoxia. Somatokinin, vasoactive intestinal 

polypeptides, and cholecvstokinin, which are found in the small-diameter unmyelinated 

neurons that terminate in the dorsal hom, are documented as nociceptive. But some o f the 

fibers o f  the spinothalamic tract terminate in the midbrain where descending modulatory 

substances such as serotonin, through the nucleus raphe magnus in the medulla and 

norepinephrine released by the pons, inhibit the nociception within the spinal cord. Other 

pain modulating substances, produced by the body, are the natural opioid substances 

called endorphins and the enkephalins. These are found in the periphery, dorsal root 

ganglia, spinal cord, midbrain, hypothalamus, periaqueductal gray area, and rostral 

medulla (Cailliet, 1993; Paice, 1991; Whipple, 1990).

Chronic Fibromyalgia Pain

According to a study o f 293 fibromyalgia patients from 16 centers by Wolfe et al.

(1990). chronic pain occurs at a frequency o f 97.6% in these patients. Aches and pain
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were the most common symptoms in diaries o f fibromyalgia women (Schaefer, 1997).

The pain is described as widespread painful aching on the left and right side of the body 

and above and below the waist. Upon examination by palpation with the thumb at 4 

kilograms of pressure, there is pain in 11 o f  18 tender point sites in such places as the 

occiput, low cervical area, trapezius, supraspinatous area, second rib. lateral epicondyle, 

gluteal area, greater trochanter, and knee (Reiffenberger & Amundson, 1996).

In review o f the literature pertaining to fibromyalgia pain, there seem to be three 

systems implicated in the pain perception: the musculoskeletal, neuroendocrine and the 

central nervous system.

Musculoskeletal involvement in fibromyalgia pain.

There is the assumption of possible musculoskeletal abnormality in the 

fibromyalgia patient leading to the chronic pain. Some biopsy studies have shown 

histologic changes such as fiber changes, abnormal mitochondria, thickened capillary 

endothelium, and compromised capillary circulation in both of the trapezius and the 

quadriceps muscles o f the fibromyalgia patients in comparison to normal controls 

(Drewes, Andreasen, Schroder, Hogsaa & Jennum, 1993; Henriksson, Bengtsson,

Larsson, Lindstrom, & Thomell, 1982; Jacobsen, Bartels, Danneskiold-Samsoe, 1991). 

Using light microscopy, Henriksson et al. (1982) initially found fibers described as moth- 

eaten and a ragged-red appearance in open muscle biopsies o f tender point areas of 

various muscles in fibromyalgia patients. But this particular study was criticized for its 

lack of controls or blinding according to Olsen and Parks (1998). In response to this 

criticism, Yunas, Kalan-Taman, Masi, and Aldag, (1989) performed a carefully 

controlled study o f  the trapezius muscle to find only mild changes in the fibromyalgia
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patients' muscle which was not significantly different from the normal controls. More 

recent studies of the trapezius and quadriceps muscle more strongly demonstrate a 

reduction in the number o f capillaries, a thickened capillary endothelium and small 

muscle fibers with abnormal mitochondria similar to the ragged red fibers or constricted 

bandlike structures found in earlier studies (Drewes et al.. 1993; Lindh, Johansson, 

Hedberg, Henning, & Grimby. 1995; Lindman, Hagberg, Bengtsson, Henriksson, 

Thomell, 1993).

Olsen and Park (1998) suggested that mitochondrial abnormalities could be 

related to changes in muscle metabolism and decreases in the total oxidative capacity o f 

fibromyalgia muscles. Studies o f  muscle metabolism show that the level o f adenosine 

triphosphate (ATP), adenosine monophosphate (AMP) and phosphocreatine (PCr), 

biopsied from trapezius muscles or using the technique o f nuclear magnetic resonance 

spectroscopy on quadricep muscles, were lower in fibromyalgia patients compared to 

normal controls (Bengtsson. Henriksson, & Larsson, 1986; Park, Phothimat, Oates, 

Hemanz-Schulman. & Olsen, 1998). According to Olsen and Park (1998) and Simms 

(1998), rigorous studies o f the muscle metabolism in fibromyalgia patients have not 

consistently demonstrated abnormalities. But there is some unity in the belief that 

impaired mitochondrial function could result from compromised capillary 

microcirculation. Bennett (1997) suggested that the reduced blood flow to the muscles 

could be the result o f a decrease in the relaxation phase o f muscles after exertion as 

evidenced by electromyographic studies. This may explain the increase in pain 

experienced by fibromyalgia patients after exercise.
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Neuroendocrine involvement in fibromyalgia pain.

Weigent. Bradley. Blalock and Alarcon (1998) reviewed the studies o f 

fibromyalgia patients that demonstrated a functional impairment o f the neuroendocrine 

system. This impairment involves the hypothalamic-pituitary-adrenal axis (HPA) and its 

interactions with the locus coeruleus/norepinephrine sympathetic nervous system, the 

hypothalamic-pituitary-thyroid axis, and the growth hormone axis.

Regarding the HPA axis in the fibromyalgia patient, there is much evidence o f 

primary adrenal insufficiency. Normally, pain stimuli from physical stress or tissue 

damage is first transported upward through the brainstem to the perfomical area o f the 

hypothalamus, next to the paraventricular nucleus o f the hypothalamus, and finally to the 

median eminence. At this point, corticotrophin-releasing hormone (CRH) is secreted into 

the hypophysial portal system in the median eminence o f the hypothalamus, carried to the 

anterior pituitary gland where it stimulates adrenocorticotropic hormone (ACTH). ACTH 

then directs the secretion of cortisol from the adrenal cortex (Guyton & Hall, 1997). In 

the fibromyalgia patient, there seems to be a decreased production o f cortisol in response 

to the CRH or ACTH but an exaggerated ACTH pituitary response to hypothalamic CRH 

(Crofford & Demitrack, 1996). This suggests a negative feedback loop that is not 

functioning for cortisol, which normally helps combat the pain damage to tissue with its 

anti-inflammatory effects (Guyton & Hall, 1997). There are normally 8 to 9 peaks o f 

cortisol over a 24-hour period with most of the cortisol secretion occurring during the 

nighttime circadian peak. Demitrack and Crofford (1998) suggested that in the 

fibromyalgia patient, the peak o f  the cortisol may be normal or elevated, but the 

frequency of the peaks could be less which results in an overall lower cortisol output over
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24 hours. Research by Crofford. Pillemer. & Kalogeras (1994) and by Griep, Boersma, & 

deKloet (1993), demonstrated a normal moming-plasma cortisol peak, an elevated 

plasma evening level and a low free cortisol urine level that results in a blunted evening 

cortisol trough. A second study also demonstrated an elevated ACTH and a blunted 

cortisol response seen in the sample of fibromyalgia patients, compared to patients with 

low back pain, when exogenous CRH stimulation was administered (Griep et al., 1998).

Cailliet (1993) related the HPA axis to the locus coeruleus/norepinephrine 

pathway in the following way. The locus coeruleus neurons have a high density o f 

norepinephrine which when stimulated, releases this neurotransmitter to the cerebral 

cortex, limbic system, brainstem, and spinal cord. An abnormality with catecholamines 

was demonstrated in 14 fibromyalgia patients by Russell Michalek, Vipraio. Fletcher, and 

Wall (1989), with higher urinary norepinephrine levels that positively correlated with 

pain over tender point sites and the ratings o f anxiety. Thus, the locus coeruleus may be a 

pathway for the manifestation o f psychological stress with the CRH o f  the hypothalamus 

as a chemical that initiates the neuroendocrine reaction. This heightened stress response 

could be demonstrated by fibromyalgia patients who experience a greater vasospastic 

response to cold and a higher sensation o f pain compared to normal subjects and to those 

with low' back pain (Lapossy et al., 1994).

Yet in some fibromyalgia patients, the sympathetic nervous system response to 

stress seems to be less reactive. Research indicates that some samples o f  fibromyalgia 

patients show a lessened microcirculatory vasoconstrictory response to cold (Clauw, 

1995). This dampened response can also be demonstrated by neuropeptide Y (NPY) 

levels found in the plasma that also represent sympathoadrenal output. In fibromyalgia
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patients, studies have demonstrated significant lower plasma NPY levels when compared 

to matched normal controls (Crofford & Demitrack, 1996).

With regard to the hypothalmic-pituitarv-thyroid axis in fibromyalgia patients, 

studies reviewed by Weigent, Bradley, Blalock, & Alarcon (1998) indicated clear 

evidence o f a decreased secretion of thyroid stimulating hormone and poor secretion of 

free triiolothyronine and free thyroxine to the thyrotropin releasing hormone, indicating a 

thwarted pituitary response. In reference to the growth hormone axis, Bennett, Cook, 

Clark, Burckhardt, and Campbell (1997) also found a significant decrease in the level of 

insulin-like-growth-factor I in a large sample o f  fibromyalgia patients which is indicative 

of a dysfunction in the hypothalamic-pituitary-growth hormone axis. Since the growth 

hormone is involved in muscle maintenance, this deficiency could add to possible poor 

healing o f muscle microtrauma and lead to the perception of pain in the fibromyalgia 

patient.

Central nenous system involvement in the perception o f fibromyalgia pain.

Normally major central nervous system structures seem to play a part in the 

modulation o f pain. According to Fields and Basbaum (1994), these supraspinal 

structures consist o f the periaqueductal grey (PAG), the rostral ventromedial medulla 

(RVM) and the dorsolateral pontomesencephalic tegmentum (DLPT). The PAG receives 

fibers from the cortex, hypothalmus, and the limbic system, which may explain the 

interaction o f cognitive and emotional components o f pain perception and inhibition. The 

RVM includes the nucleus raphe magnus and the adjacent reticular formation. The DLPT 

includes the nucleus cuneiformis and includes the A-7 region of norepinephrine 

containing neurons (Turk & Flor, 1999). Therefore, there is a network o f  modulation that
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progresses from the frontal cortex and hypothalamus through the PAG to the RVM and 

extends via the dorsolateral funiculus to the spinal cord dorsal hom. The neurons o f the 

DLPT are linked to the RVM as well as project into the dorsal hom of the spinal cord. 

Specifically, activation o f the PAG. RVM. or DLPT by opioids or electrical stimulation 

reduces the pain producing firing o f  the dorsal hom neurons (Fields & Basbaum, 1994).

This inhibitory system uses many neurotransmitters, some of which are serotonin, 

norepinephrine, enkephalin, gamma-aminobutyric acid (GABA), and somatostatin (Turk 

& Flor, 1999). According to Fields and Basbaum (1994), serotonin or 5- 

hydroxytryptamine (5-HT) and norepinephrine are the major neurotransmitters in the 

descending analgesic pathway. The nucleus raphe magnus contains serotonin-secreting 

neurons that project to the spinal cord while the PAG and RVM contain endogenous 

opioid peptides, which include leucine-enkephalin, methionine-enkephalin, beta- 

endorphin. and dynorphin. These “opioid peptides are among the most potent analgesic 

compounds known” (Kutchai, 1998, p. 56). Brose, Gaeta, and Spiegel (1997) suggested 

that the descending pathway begins with the enkephalin neurons from the PAG, which 

next adds the other norepinephrine neurons and activates the serotonergic neurons o f the 

nucleus raphe magnus. These fibers then progress to the dorsal hom via the dorsolateral 

funiculus to modulate the pain.

In order to activate the PAG-RVM-spinal pain-modulating network, there have to 

be signals that are capable of activating an opioid-mediated analgesic event. According to 

Fields and Basbaum (1994), these signals are called stressors and the antinociception 

effect is called stress-induced analgesia. Noxious input is a reliable way to activate the 

system’s analgesia but with the activation o f many central nervous system networks,
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some of the stressors will produce an antinociceptive effect while others will be 

pronociceptive. “Whether responses to noxious stimuli are enhanced or suppressed will 

depend on stimulus location, duration, the environment in which the stimulus is applied 

and the behavioral state o f the animal”(Fields & Basbaum. 1994, p. 253). This statement 

refers to the importance of cognitive control over the modulation of the pain, suggested 

by the Gate Control theory, in which pain perception o f  the central modulatory signals is 

related to expectation, attention and arousal (Melzack & Casey, 1968).

According to Wallace (1997), fibromyalgia patients seem to experience allodynia, 

which is considered pain from a stimulus that should not normally be painful. One such 

chemical, substance P, is found to be elevated in the cerebrospinal fluid o f fibromyalgia 

patients yet its level seems to be normal in the serum and urine (Evengard et al., 1998; 

Russell et al., 1994; Russell, 1999). Wallace formulated a theory in 1997 that substance 

P, along with possible stimulation o f prostaglandin, neurokinin, collagenase, interleukin- 

1 and interleukin-6, promotes excitatory activation and the hyperalgesia. C fibers, usually 

stimulated by noxious stimuli, promote amino acids such as aspartic acid, which then 

activate N-methyl-D-aspartate (NMDA) receptor sites and produce painful signals. The 

NMDA is enhanced by neuropeptides such as the substance P, dynorphin A and 

calcitonin gene-related peptide, all which are elevated in the fibromyalgia patient 

(Russell, 1998). Weigent (1998) further postulated that stress induced elevation o f  the 

nerve growth factor (NGF) from the anterior pituitary, evidenced in patients with 

fibromyalgia, can influence substance P, leading to a even greater pain perception.

Another chemical, serotonin, has been studied in fibromyalgia patients due to the 

hypothesis that serotonin can regulate pain perception by both the thalamus and the
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peripheral nervous system and alter the function o f substance P. Russell, Vaeroy, Javors, 

and Nyberg (1992) reported that the cerebrospinal fluid levels of the serotonin metabolite 

5-HIAA were significantly lower in fibromyalgia patients than in controls. Wolfe,

Russell, Vipraio, Ross, and Anderson (1997) found that fibromyalgia patients had lower 

serum serotonin levels than those without fibromyalgia. Puttini and Caruso (1992) 

demonstrated that a 90-day trial o f 5-Hydroxy-L-trytophan, the immediate precursor o f 

serotonin, resulted in a significant improvement in the number of tender points and pain 

intensity ( g<0.001) in primary fibromyalgia patients. The effect of serotonin depletion 

has also been implicated in a decrease in non-rapid eye movement sleep with resultant 

increase in somatic complaints, depression and perceived pain (Russell, Vipraio, Morgan, 

& Bowden, 1986). Thus, it is conjectured that the increase in the pain-producing 

substance P, and the decrease in the pain-modulating serotonin production found in 

fibromyalgia patients, could lead to an overall increased perception o f  pain (Russell, 

1999).

Other central nervous system abnormalities have been noted such as a low level 

o f regional cerebral blood flow in the thalamus and caudate nucleus o f  fibromyalgia 

subjects during rest (Weigent et al., 1998). This may represent a response to high 

nociception and may contribute to the low pain threshold evidenced in fibromyalgia 

patients. Other evidence o f poor pain modulation was the lack of elevation in the levels of 

beta-endorphin in the cerebrospinal fluid in fibromyalgia patients, in response to a pain 

stimulus (Vaeory, Helle, Forre, Koss, & Terenius, 1988).

In conclusion, it can be postulated that the initial muscle pain experienced by 

fibromyalgia patients could be a result of alterations in the energy supply to the muscles
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from overuse or ischemia. The decreased capillary flow to the muscles could stimulate 

more substance P, as a substance increasing nociception. Through overuse, microtrauma 

could result from high levels o f calcium in the sarcolemma, also increasing pain. But 

because o f abnormalities, suggested in the literature, in the neuroendocrine and central 

nervous system, modulation of the pain may be diminished in the fibromyalgia patient. 

The focal nature o f the initial pain becomes more widespread (Bennett, 1997).

Possible Mechanisms in Fibromyalgia affecting the Rhythm o f  Pain.

Pollmann (1994) screened 172 fibromyalgia patients to find that 48% o f the 

patients had the peak of pain or stiffness in the early morning and in the early evening 

after a day’s work. Moldofsky (1995) also found chronobiologic variations in the 

symptoms o f fibromyalgia patients. There was increased tenderness in the morning with 

the least pain report between the 1000 hour and the 1400 hour in a sample o f  28 

fibromyalgia patients. Moldofsky also demonstrated an association between the pain, 

energy, and mood to the frequency o f alpha and delta slow wave sleep shown on an 

electroencephalogram in the fibromyalgia patients. Specifically, the alpha frequency 

during sleep was associated with a morning increase in tenderness, decreased energy, and 

irritability. It is suggested that the circadian rhythm o f  fibromyalgia pain may involve a 

link between changes in neurotransmitters, the immune system, the neuroendocrine 

system and the circadian sleeping-waking brain (Moldofsky, 1995).

Abnormalities such as in the levels o f cortisol, substance P, serotonin and 

melatonin have been demonstrated in fibromyalgia patients (Millea & Holloway, 2000). 

Reflecting a circadian rhythm, changes in plasma cortisol should occur in consistency 

with changes in ACTH. Their similar pattern demonstrates an early morning peak,
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decline during the day. with a steep elevation during late sleep (Van Cauter, 1990). But as 

demonstrated in the review of literature, the overall daily cortisol level was blunted in 

fibromyalgia patients with changes in the pattern o f  release (Demitrack & Crofford.

1998).

Evengard et al. (1998) and Russell et al. (1994) determined that the pain- 

producing substance P was elevated in the spinal fluid o f fibromyalgia patients even 

though its level seemed to be normal in the serum and urine. The pain modulator, 

serotonin or 5-HT levels, have been reported to normally increase during the hour prior to 

a light-dark transition with a trough observed at the transition from dark to light (Redfem 

& Martin. 1987). But serotonin was found to be lower in the serum of fibromyalgia 

subjects compared to those without fibromyalgia, according to Wolfe, Russell, Vipraio, 

Ross, and Anderson (1997).

Serotonin is a precursor to melatonin as demonstrated by the marked increase in 

plasma melatonin when healthy volunteers were infused with the serotonin precursor, L- 

tryptophan (Reiter, 1991). According to Carlson (1998), in response to suprachiasmatic 

nucleus (SCN) input, the pineal gland secretes melatonin during the night. It is thought 

that the SCN of the hypothalamus is the primary biological clock. The SCN are small 

nuclei that are housed above the optic chiasm on either side o f the third ventricle in the 

ventral hypothalamus. The nuclei receive fibers from the retina through the 

retinohypothalamic tract as well as from the raphe nuclei o f the midbrain and the ventral 

lateral geniculate nuclei (Caillet, 1993). Therefore visual information is received directly 

from the retina and indirectly from the intergeniculate leaflet (part o f the ventral lateral 

geniculate), which receives photic information from the retina. The connection between
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the intergeniculate leaflet and the SCN seems to play a role in the resetting o f the 

circadian rhythms, possibly through a substance called neuropeptide Y. which is 

demonstrated to be lower in the fibromyalgia patient (Carlson, 1998; Crofford & 

Demitrack, 1996).

Melatonin acts on the SCN melatonin receptors and influences hormones, 

physiologic processes, and behaviors that have seasonal variations. The influence o f 

melatonin is exercised by synaptic connection with the paraventricular nucleus o f the 

hypothalamus which in turn causes axons to travel to the spinal cord and synapse with the 

preganglionic neurons of the sympathetic nervous system (Carlson, 1998). Ebadi, 

Govitrapong, Phansuwan-Pujito, Nelson, and Reiter (1998) noted that melatonin has a 

pronounced circadian rhythm with serum levels high at night and very low during the 

daytime in healthy subjects. Evidence demonstrates that melatonin exhibits maximal 

analgesic properties at night since a pinealectomy seems to abolish analgesic effects. It is 

theorized that melatonin with its sedative and analgesic actions, is capable of providing a 

pain free sleep to aid the body in restoring itself and function at peak activity. An 

additional benefit o f melatonin is its antioxidant capability o f avoiding the oxidative 

damage by activation of glutamate receptors and the generation o f nitric oxide (Ebadi et 

al., 1998). In a study by Almay, von Knorring, and Wetterberg (1987), chronic pain 

patients and depressed patients both had significantly lower melatonin in their serum at 

the 0200 hour. Wikner, Hirsch, Wetterberg, & Rojdmark (1998) noted that the 

fibromyalgia subjects in their study had a 31% lower melatonin secretion during the 

hours o f darkness when compared to healthy subjects.
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It can be concluded through this review that if  a specific condition or disease state 

lowers the normal level o f the neurohormone or neurotransmitter that has pain 

modulating capability such as cortisol, serotonin, or melatonin, the circadian rhythms o f 

these neuromodulators could be changed and pain could be produced without modulation. 

An alteration in the sleep-wake cycle and the zeitgeber, light, may also influence the 

neuromodulator rhythm. Therefore, these changes could be reflected in the circadian 

differences seen in the pain o f fibromyalgia.

Connections between Domain Variables and Fibromyalgia Pain 

According to Bonica (1990) chronic pain can be caused by chronic pathologic 

processes such as the dysfunction in the central and peripheral nervous system and can be 

influenced by psychologic or environmental factors resulting in sociologic, physiologic, 

and mental effects. The following discussion will focus on the relationship between the 

domain variables o f the proposed conceptual framework (Hughes, 2001) and 

fibromyalgia chronic pain.

Sociocultural Domain Variables and Pain

The sociocultural concepts such as age, education, gender and ethnicity have been 

mostly studied descriptively, in fibromyalgia patients. Reiffenberger and Amundson 

(1996) report that the diagnosis o f  fibromyalgia occurs mostly in women between the 

ages o f 20 and 50 with cases also noted in adolescence and in the elderly. Yet an 

extensive 392-person study by Wolfe, Ross, Anderson, Russell, and Hebert (1995) 

concludes that the prevalence o f the syndrome increases with age, from 18 to 79. Karper 

(2000) states that the incidence o f fibromyalgia rises with age with the condition occuring 

in 7.4% o f  70-year-old women.
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The sociocultural variable o f education has only been mentioned briefly in the 

fibromyalgia literature. Only one study by Callahan. Smith, and Pincus (1989) 

demonstrated a significant association between clinical status and the years o f  formal 

education ( p<0.01) in fibromyalgia patients with those who had not completed high 

school showing poorer clinical status. These researchers proposed that the association 

between the clinical status and the educational level could be related to low 

socioeconomic status and lack o f access to health, but the relationship to pain was 

unclear. Very little research has been devoted to specifically studying the relationship 

between the sociocultural domain variables o f age, education and chronic fibromyalgia 

pain. Therefore because o f the scarcity o f research in this area, there is a need to study the 

sociocultural variables of age and education to determine a possible association between 

these variables and fibromyalgia chronic pain.

Data suggest a gender ratio o f 6:1, female to male in fibromyalgia, based on a 

prevalence o f 3.4% in women and o f 0.5% in men noted in the Wolfe et al. (1995) study. 

Gender was not included in the Model for Chronic Pain Management in the Fibromyalgia 

Patient by Hughes, (2001) based on the high frequency o f fibromyalgia found in women 

which would statistically show little difference in males unless a large sample was 

obtained. Two recent studies focused on men with fibromyalgia but each had conflicting 

results. One reported that male participants had more severe symptoms than the women 

and the other concluded that the number o f tender points, fatigue, and irritable bowel 

syndrome co-morbidity were significantly milder in the men compared to the sample 

women (Buskila et al., 2000; Yunas et al., 2000).
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Both Zborowski (1969) and Zola (1966) noted differences in the general pain 

response o f patients based on ethnic differences, ranging from emotive to more stoic 

responses. Yet fibromyalgia patients have not been studied specifically with regard to 

ethnic origin and their response to pain. In a study by Wolfe et al. (1990). ethnic grouping 

o f fibromyalgia patients was delineated by frequency with 91% o f the 158 patient sample 

noted as Caucasian, 6% Hispanic, and 1% Black. With such a high homogeneous 

population, ethnic differentiation with regard to a pain response, may be difficult to 

delineate statistically. Therefore, this study will assess the variable ethnicity in the sample 

population by only descriptive statistics.

Physical Domain Variables and Pain

The following literature reviewed the documented relationships with the physical 

domain variables o f activity, physical fitness, co-morbidity, flare-up, physical trauma, 

sleep-wake disturbance, and fatigue and the fibromyalgia chronic pain.

The association between activity, physical fitness and fibromyalgia pain. 

Fibromyalgia impacts the daily life o f the patient who is diagnosed with this 

condition. In two studies, Henriksson (1995) and Henriksson and Burckhardt (1996) 

noted the following common experiences in fibromyalgia patients: 85% reported changes 

in their daily schedule since developing the pain, 25% had to adapt housework activities 

due to the pain, many were dissatisfied with their leisure time and the majority rated 

simple motor tasks as more difficult to perform or impossible to perform.

Bennett and Jacobsen (1994) state that many of the studies o f muscles in 

fibromyalgia patients did not take into consideration the degree o f physical activity in 

both the patients and in the controls. It is believed that the effects o f lower levels o f
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activity could result in a decrease in the size o f phosphagen stores (ATP) and (PCr), but 

this effect is small and has been suggested to be o f  no biological importance (Saltin & 

Gollnick, 1983). Yet muscle pain after unaccustomed exercise could result from damage 

to the sarcolemma, producing an increased intracellular calcium content, hyper

excitability, and damage to the mitochondria. Sarcolemma microtrauma could cause the 

diffusion o f intracellular components into the interstitium such as an increase in the 

efflux o f potassium, which would sensitize nociceptors and lower the threshold to pain. 

(Bennett & Jacobsen, 1994). Henriksson and Bengtsson (1990) also suggested that the 

phosphagen deficiency could be restricted to single muscle fibers, which could be the 

source o f the pain-producing substances such as potassium and lactate. These 

observations in fibromyalgia patients differ from the tom tissue theory advocated by 

physiologists as the explanation for delayed onset o f muscle soreness. Foss and Keteyian 

(1998) state that serum creatine kinase is usually found to be elevated with muscle cell 

disruption, consistent with the tom tissue theory. But serum levels o f this enzyme do not 

seem to rise excessively after exhaustive work in fibromyalgia patients (Bennett & 

Jacobsen, 1994).

Simon (1989, 1996) noted that patients with chronic pain become increasingly 

inactive due to the unrelieved pain. This lower level o f activity may lead to further 

reduction in muscle strength, flexibility, and endurance, creating poor physical fitness. 

This condition is evidenced in fibromyalgia patients with significant reduction in grip 

strength ip  < 0.01), decreased static endurance work test for the shoulder ip  < 0.004), and 

lower metabolic equivalents o f activities {p < 0.01) compared to controls (Menshoel, 

Forre, & Komnaes, 1990; Nordenskiold & Grimby, 1993; Norregaard, Bulow,

R ep ro d u ced  with p erm issio n  o f  th e  cop yrigh t ow ner. Further reproduction  prohibited w ithout p erm issio n .



31

Vestergaard-Poulsen, & Danneskiold-Samsoe, 1995). In a study by Jacobsen and 

Danneskiold-Samsoe (1992). fibromyalgia patients demonstrated a significantly lower 

voluntary dynamic muscular endurance (p < 0.005) compared to a group o f chronic 

myofascial pain patients. There was a significant moderate correlation between their daily 

physical activity and the dynamic muscular endurance (p = 0.02).

Clark (1994) studied physical fitness levels o f fibromyalgia patients and 

compared the results to the American Heart Association published values for fitness. 

Results showed that 64% o f the 105-fibromyalgia patients tested were below average 

when compared to other women of their own age. Sixty-four percent o f the same 

fibromyalgia patients did not take part in any regular exercise program. Schuck,

Chappell, and Kindness (1997) have theorized a latent variable model o f fibromyalgia 

that depicts a direct connection from sleep disturbance and fatigue to a low level of 

activity. It is further theorized that a low level o f  activity leads to poor physical fitness, 

resulting in muscle trauma and pain. But there remains a lack o f research to support such 

theory that gives a full understanding o f the relationship between activity, physical fitness 

and the chronic pain in the fibromyalgia population.

The association o f  co-morbidity' and fibromyalgia pain.

Multiple authors have cited the association o f fibromyalgia with such noted 

conditions as rheumatoid arthritis, thyroid disease, temporomandibular joint syndrome, 

tension/migraine headaches, irritable bowel syndrome, interstitial cystitis and chronic 

pelvic pain (Clauw et al. 1997; Gordon & Morrison, 1998; Nye, 1997; Veale, Kavanagh, 

Fielding, & Fitzgerald, 1991; Waylonis & Heck, 1992; Yunas, Masi, & Aldag, 1989). 

Millea and Holloway (2000) note that fibromyalgia patients often have one or more

R ep ro d u ced  with p erm issio n  o f th e  copyrigh t ow n er. Further reproduction  prohibited w ithout p erm ission .



comorbid conditions. Rheumatoid arthritis was diagnosed in 30%. thyroid disease in 

40%, and temporomandibular disease in 47% o f the sample o f 554 fibromyalgia patients 

in the study by Waylonis and Heck (1992). According to Yunus et al. (1989) review of 

literature, chronic functional or tension headaches also occurred in 44% to 58% of the 

primary fibromyalgia patients in five different research studies. In the same review, 

irritable bowel syndrome was noted in 34% to 53% of the fibromyalgia samples in four 

different studies. A diagnosis of irritable bowel syndrome consists o f at least four 

symptoms of the following: abdominal pain, alteration of bowel habits, excess passage of 

gas or mucus, nausea, vomiting or early satiety, according to Veale et al. (1991). In a 

sample of 20 patients. 70% of the primary fibromyalgia patients had irritable bowel 

syndrome and 65% o f those with diagnosed irritable bowel syndrome had fibromyalgia 

(Veale et al., 1991).

Regarding interstitial cystitis. Clauw et al. (1997) defined this condition as pain in 

the bladder accompanied by urinary urgency and frequency. Urinary urgency was noted 

in 26% of fibromyalgia patients by Nye (1997). Another condition, pelvic pain, was 

noted in 66% o f the fibromyalgia sample in the study by Waylonis and Heck (1992) and 

can be associated with dysmenorrhea which was a problem for 41-45% o f  fibromyalgia 

samples (Nye, 1997; Yunus, Masi, & Aldag, 1989).

It has been conjectured that the above syndromes are related functional 

syndromes with common features such as a higher incidence in the female gender, 

especially with primary fibromyalgia, tension headaches, irritable bowel and primary 

dysmenorrhea. In fact, these four disorders significantly correlate between themselves 

and correlate with self-reported anxiety and depression, according to Yunas, Masi, and
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Aldag (1989). It is assumed by these researchers that the presence o f other associated 

conditions could augment the patient’s pain perception yet no studies have studied the 

relationship between other syndromes and specifically, pain, in the fibromyalgia patient.

The association between flare-up, physical trauma and pain in fibromyalgia.

According to Cunningham (1996), flare-ups o f the symptoms o f fibromyalgia 

such as pain, occur following physical and mental stress. This is consistent with the study 

by Waylonis and Heck (1992) in which 76% o f  the sample indicated that physical and 

mental stress aggravated their symptoms. Other factors were also self-reported as 

possible instigators o f a flare-up by over 45% o f  the female sample such as caffeine use, 

cold, lights, noise, posture, repetitive motion and weather change. Regarding weather 

change and an aggravation of symptoms, barometric pressure seemed to affect 

fibromyalgia symptoms and caused the sample to be able to predict rain 83% o f the time 

(Guedj & Weinberger, 1990). Yet in a study by Hawley and Wolfe (1994), there was no 

clinically significant difference noted in pain severity between seasons or individual 

months in the fibromyalgia sample.

Weigent et al. (1998) postulated that physical trauma, stressful situations, and 

systemic infection with bacteria, viruses, or parasites are environmental factors that can 

influence nociception transmission. It is suggested that physical trauma can stimulate 

peripheral nociception, leading to an increase in the release in cytokines, development of 

altered collagen metabolism o f the peripheral nerve endings, muscle microtrauma, and 

the central transmission o f  pain. There are examples o f physical trauma such as a motor 

vehicle accidents or sexual and physical abuse in women with fibromyalgia that seem to 

trigger or worsen the fibromyalgia symptoms, cited by Clauw and Chrousos (1997) and
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Prince, Bernard, and Edsall (2000). This was further confirmed by Alexander et al.

(1998) who found that 57% o f the female fibromyalgia sample reported a history o f 

sexual or physical abuse. The abused patients reported significantly more use of 

outpatient health care services and greater use o f pain medications compared to those 

who were not abused in the sample {p < .03). White, Carette, Harth, and Teasell (2000) 

reviewed current literature with respect to the role o f  trauma in fibromyalgia and found 

that adults with neck injuries had greater than a 10-fold increased risk o f developing 

fibromyalgia within one year of their injury compared to adults with lower extremity 

injuries.

The above review of the literature o f  the association between flare-ups, physical 

trauma, and fibromyalgia pain supports further investigation into these relationships.

Findings contributing to sleep-wake disturbance and fatigue in fibromyalgia.

Moldofsky, Scarisbrick, England, & Smythe (1975) performed sleep studies o f 

patients with fibromyalgia (fibrositis syndrome) and healthy subjects undergoing 

deprivation o f stage 4 sleep. Both groups demonstrated the presence o f alpha rhythms in 

the non-rapid eye movement (NREM) stage o f  sleep. According to Harding (1998), 

normally alpha rhythms o f 8 to 13 cycles per second occur when a person is awake with 

the eyes closed. Stage 4 o f the NREM stage is normally depicted by delta waves as the 

slow wave part o f sleep. In the Moldofsky et al. (1975) study, the healthy subjects 

demonstrated a temporary appearance o f  musculoskeletal symptoms and mood changes 

characterized as anger, anxiety, and diminished energy comparable to those symptoms 

seen in the fibromyalgia patient sample. In contrast to the older Moldofsky et al. (1975), a 

recent study by Drewes et al. (2000) failed to produce musculoskeletal pain in healthy

R ep ro d u ced  with p erm issio n  o f  th e  copyrigh t ow n er. Further reproduction  prohibited w ithou t p erm issio n .



35

subjects when delta waves were deprived, during stages 3 and 4 o f NREM sleep. These 

researchers concluded that there must be other factors such as genetics, age, gender, and 

external factors that are required before sleep disturbances produce musculoskeletal 

symptoms.

The high prevalence o f sleep disturbances in fibromyalgia patients was described 

by Gerdle and Elert (1995) as a nonrestorative sleeping pattern in which the patients often 

complained o f waking up tired. Schaefer (1995) studied 63 women with fibromyalgia and 

chronic fatigue syndrome and found a moderately strong relationship between fatigue and 

sleepiness (r = 0.63, p < 0.01) in the sample. Harding (1998) noted studies o f 

fibromyalgia patients that exhibited prolonged sleep onset latencies, an increase in Stage 

1 NREM sleep, and a reduction in slow wave delta sleep in stages 3 and 4 o f  NREM 

sleep. Fibromyalgia patients also had 3 times more microarousals per hour than the 

comparison normal subjects (Harding, 1998).

Research has suggested biochemical explanations for the sleep disorders. Juhl 

(1998) noted that high levels o f serotonin and metabolites have been found in the 

hippocampus area of the brain o f cats during stage 4 sleep. Harding (1998) thus 

concluded that serotonin may act as a neurohormone which influences slow wave and 

rapid eye movements (REM) sleep. With the reduced levels of serotonin in fibromyalgia 

patients, it has been noted that low doses o f tricyclic antidepressant medications with 

influence over the serotonin metabolism in the brain, have reduced alpha-delta 

nonrestorative sleep time in fibromyalgia patients (Watson, Liebmann, & Jenson, 1985). 

Melatonin, known to have sleep promoting characteristics, seems also to be decreased in 

the fibromyalgia population (Wikner, Hirsch, Wetterberg & Rodjdmark, 1998). It was
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suggested that this result could relate back to the low serotonin levels evidenced in 

fibromyalgia patients since serotonin and tryptophan are melatonin precursors.

Other factors could also influence the sleep-wake disturbance and fatigue o f 

fibromyalgia patients. According to Harding (1998), the elevated substance P, found in 

the cerebral spinal fluid of fibromyalgia patients, could contribute to arousals in sleep. 

The low level o f insulin-growth-hormone I, seen in approximately 33% o f  fibromyalgia 

patients, could be related to the low production o f growth hormone during stage 4 slow 

wave sleep as seen in a study by Bagge, Bengtsson. Carlsson, & Carlsson (1998).

Bennett. Clark, Burckhardt. & Walxzyk (1995) demonstrated that the administration o f 

growth hormone to fibromyalgia patients seemed to improve sleep when compared to 

subjects who received a placebo. Harding (1998) suggested that the decrease in regional 

blood flow to the thalamus and sleep disturbances noted in fibromyalgia patients could be 

related to cat studies that demonstrated severe insomnia when the thalamus was ablated. 

Another study showed a loss o f growth hormone secretion during slow wave sleep, when 

humans had lesions in the thalamus. Demitrack and Crofford (1998) also suggested that 

the HPA axis dysfunction noted previously in fibromyalgia patients could promote the 

fatigue and lethargy experienced by these patients, especially with the glucocorticoid 

deficiency.

Porkka-Heiskanen (1999) and Porkka-Heiskanen et al. (1997) noted that the 

rhythm of adenosine concentration in the body may also influence sleep and wakefulness. 

This research supports the theory that adenosine accumulates in the basal forebrain 

during the time o f wakefulness. This increase in the extracellular adenosine acts as an 

inhibitory neuromodulator to decrease the activity o f the cholinergic cell groups, thus
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promoting wakefulness. But in the fibromyalgia population, the level o f adenosine has 

been noted to be lower in the form o f ATP and AMP. which could promote sleep-wake 

rhythm disturbances and fatigue (Olsen & Park, 1998).

The association between fibromyalgia sleep-wake disturbance, fa tigue and pain.

A gap in the research exists in the associations between the sleep-wake 

disturbance, fatigue and the chronic pain experienced by the fibromyalgia patients since 

only a few studies have focused on this population in studying these relationships. 

Henriksson, Gundmark. Bengtsson, and Ek (1992) studied 58-fibromyalgia patients who 

recorded pain and fatigue in a diary over two days. The diaries showed no pain-free 

period, the working group required rest periods o f  thirty minutes or longer each day, 53% 

never woke up refreshed, and fatigue was considered the most disabling symptom. 

Pilowsky, Grettenden and Townley (1985) and Kolar et al. (1989) found positive 

associations between pain and poor sleep but each o f these studies utilized general 

chronic pain populations rather than diagnosed fibromyalgia samples. Therefore it can be 

concluded that there is a lack o f correlational studies concerning the variables o f  sleep- 

wake disturbance, fatigue and chronic pain in the literature, pertaining to the fibromyalgia 

patient.

Psychological Domain Variable and Pain

The following literature reviews the psychologic domain variable o f  depression in 

the fibromyalgia population and its association with pain.

Depression in the fibromyalgia population.

According to Clauw and Chrousos (1997), about 20 to 40% o f individuals seen in 

tertiary health care centers with fibromyalgia had a current mood disorder such as

R ep ro d u ced  with p erm issio n  o f  th e  copyrigh t ow n er. Further reproduction  prohibited w ithout p erm issio n .



3S

depression. Celiker. Borman, Oktem, Gokce-Kutsal, and Basgize (1997) found a 

significant difference in the psychological status between patients with fibromyalgia and 

control subjects with 35.9% o f the fibromyalgia patients scoring higher than the cut-off 

score on the Beck Depression rating scale.

Hudson and Pope (1996), suggested that there was a strong association between 

mood disorders such as depression and fibromyalgia itself, based on their similar 

symptoms, the high rate o f major depressive disorders among relatives o f  fibromyalgia 

patients, the high lifetime rate o f mood disorders in these patients, and similar 

physiologic abnormalities noted in depression and fibromyalgia. Patients with major 

depressive disorder seem to have high rates o f myalgia and musculoskeletal pain similar 

to the fibromyalgia chronic pain and fibromyalgia patients report symptoms associated 

with major depressive episodes such as depressed mood, loss o f appetite, insomnia, 

fatigue, and poor concentration (Hudson & Pope, 1996). Psychological testing o f the 

fibromyalgia patients have exhibited high depression scores and response patterns similar 

to those with major depressive disorder (Alfici, Sigal, & Landau, 1989; Burckhardt et al., 

1994; Yunas, Ahles, Aldag, & Masi, 1991).

There may be a common genetic component o f depression and fibromyalgia. First 

degree relatives o f those with bipolar disorder (mania alternated with depression) are 2 to 

10 times more likely to have a major depressive disorder compared to controls. First 

degree relatives o f subjects with major depression are two to three times more likely to 

develop the major depression (Haber, Krainovich-Miller, McMahon, & Price-Hoskins, 

1997). Hudson and Pope (1996) found 4 studies o f clinical samples and one community 

sample that reported high rates o f major depression in the relatives o f  patients with
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fibromyalgia. In other studies, the lifetime rates of major depressive disorder in the 

fibromyalgia patients themselves have ranged from 20% to 86% with a median o f 58% 

(Hudson & Pope. 1996).

There are other connections between fibromyalgia and depression observed in 

studies o f fibromyalgia patients having documented high rates o f  migraine, irritable 

bowel syndrome, chronic fatigue syndrome, and temporomandibular joint pain (Veale, 

Kavanagh, Fielding, & Fitzgerald, 1991; Yunas, Masi, & Aldag, 1989; Waylonis &

Heck, 1992). According to Hudson and Pope (1996), these conditions are also highly 

documented in people with a lifetime history o f major depression. Some of these 

conditions such as migraines and irritable bowel syndrome have shown a response to 

antidepressant medications (Hudson & Pope, 1996).

Regarding physiologic abnormalities, serotonin has been found to be low in 

suicidal patients as well as in fibromyalgia patients. According to Haber (1997), the 

receptor-sensitivity hypothesis of depression states that an overreactive norepinephrine 

autoreceptor may inhibit the normal amount o f norepinephrine from entering a synapse. 

Carlson (1998) called this the monoamine hypothesis and suggested that depression may 

be caused by a low level o f activity o f one or more monoamines such as norepinephrine 

and serotonin. Selective serotonin reuptake inhibitors act almost exclusively on the 

serotonin system and seem to be beneficial in depressed and fibromyalgia patients (Haber 

et al., 1997; Puttini & Caruso, 1992). There may be problems in the inhibition o f the 

hypothalamic-pituitary-adrenal and hypothalamic-pituitary-thyroid axis in both 

fibromyalgia and depressed patients. Those patients with depression and fibromyalgia 

have displayed more erratic cortisol levels over a 24 hour period compared to the normal
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bursts during the morning hours and a leveling towards late afternoon (Crofford, 

Pillemer, & Kalogeras, 1994; Griep. Boersma. & deKloet. 1993; Haber et al., 1997; 

Wilson & Kneisl. 1996). A blunted response o f thyroid-stimulating hormone has been 

evident in depressed and fibromyalgia patients (Weigent, Bradley, Blalock. & Alarcon, 

1998; Yudofsky & Hales, 1997).

Biological rhythm disturbance may be present in depression and fibromyalgia. In 

depressed patients, the timing o f  the rapid eye movement (REM) stage o f sleep may be a 

problem, with this stage beginning too early in the night and lasting too long. This 

circadian rhythm disturbance does not allow the person to spend enough time in the more 

refreshing slow wave stages o f sleep (Haber et al., 1997). In fibromyalgia patients, there 

has also been a high prevalence o f  sleep disturbances (Harding, 1998; Moldofsky, 

Scarisbrick, England. & Smythe, 1975). Low levels of melatonin secretion in people 

with seasonal affective disorder, a depressive disorder occurring mostly in the winter 

months, also involves a rhythm disturbance dependent on light and darkness (Haber et al., 

1997). Fibromyalgia patients were also noted to have lower melatonin secretion (Wikner, 

Hirsch, Wetterberg, & Rodjdmark,1998).

The association between depression and fibromyalgia pain.

In relation to chronic pain, depression has been studied mainly in populations 

other than fibromyalgia. In a review o f literature, France (1987) cites the incidence of 

pain in depressed patients ranging from 30% to 80% and the incidence o f depression in 

chronic pain patients ranging from 10% to 100%. It is also noted from this review that the 

frequency o f depression is higher in the chronic pain population than in the general 

medical population. Hitchcock, Ferrell, and McCaffery (1994) studied 204 patients
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suffering with nonmalignant chronic pain. Depression was one of the worst problems 

encountered with their pain with fifty percent o f the respondents reporting that they had 

considered suicide because of the feeling o f hopelessness due to chronic pain. Smith 

(1992) performed a metaanalysis o f articles from 1975 until 1990 but found only 13 that 

address depressive disorders and pain. The analysis suggested that somatic symptoms 

such as pain are quite evident in patients with major depression, depressive disorders 

occur often in chronic pain patients, and patients diagnosed with major depression 

complain o f pain frequently. Depression and chronic pain were viewed as existing 

simultaneously in the study of 69 chronic nonmalignant pain patients enrolled in an 

interdisciplinary pain rehabilitation program by Haythomthwaite, Sieber, and Kerns

(1991). The depressed chronic pain patients reported greater pain intensity, greater 

interference due to pain and more pain behaviors.

In the fibromyalgia population, depression and chronic pain may also coincide. 

Bemie, Knipping, van Rijswijk, de Blecourt, and deVoogd (1991) studied a chronic pain 

group, a non-chronic pain group, and a fibromyalgia sample. Results indicated that the 

fibromyalgia group with a mean o f 26.1 and the chronic pain group with a mean o f 25.3 

score on the Depression Symptom Checklist (SCL-90R) were very similar in 

psychological testing for depression. The incidence o f depression noted in fibromyalgia 

patients varies from 4.2% (Fishbain, Goldberg, Steele, & Rosomoff, 1989) to 80% 

(Martinez, Ferraz, Fontana & Atra, 1995). Studies vary in the scores o f depression in the 

fibromyalgia population since the tools utilized contain somatic confounding items with 

different cut-off scores in the identification o f depression. This causes doubt in the
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soundness o f the methodology utilized with the concept o f depression in chronic pain 

populations (Burckhardt et al.. 1994; Cameron, 1987; Turk & Okifuji, 1994).

Correlational research regarding the relationship between depression and 

fibromyalgia pain has demonstrated only a moderately significant association (Kurtze, 

Gundersen, & Svebak 1998; Ledingham, Doherty, & Doherty, 1993). Croft, Scholium 

and Silman (1994) found that the mean symptom score for depression significantly 

increased as the tender point count rose (p < 0.001) in a sample o f fibromyalgia patients. 

Kuch, Cox, Evans, Watson, and Bubela (1993) found that depression was significantly 

associated with the frequency o f pain in 61 fibromyalgia patients. Yet a recent study by 

Okifuji, Turk and Sherman (2000) found that the severity of pain, number of tender 

points, and pain intensity did not differentiate the depressed and nondepressed 

fibromyalgia patients in the study sample of 69 patients.

Prediction studies between the variables o f depression and fibromyalgia pain are 

needed. Studies have analyzed these variables in a chronic pain population rather than 

fibromyalgia specifically but have obtained significant predictions o f pain from 

psychological variables in general (R: = 0.33, p  < 0.001) as in the study by Gaskin, 

Greene, Robinson, and Geisser (1992). A longitudinal study by Magni, Moreschi, Rigatti- 

Luchini, and Merskey (1994) demonstrated that depressive symptoms at year one 

significantly predicted the development o f musculoskeletal pain by year 8 with an odds 

ratio o f  2.14. This can be interpreted as meaning that a person who has depression has 

two times higher risk of developing musculoskeletal pain over a person who does not 

have depression. Therefore, the concept o f depression needs to be further studied in a
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correlational and regression analysis in the fibromyalgia population with an awareness o f 

the influence o f somatic items on the depression score.

Existing Treatment o f  Fibromyalgia with an Emphasis on Lifestyle Management

Bennett (1999) suggested that since there is no definitive cure for fibromyalgia, 

the current treatment is o f a palliative nature. In the realm o f pharmacological therapy for 

the management of the chronic pain, the following medications are commonly being 

prescribed: tricyclic antidepressants which increase the body’s serotonin, non-steroidal 

anti-inflammatory drugs (NSAIDS) which operate in the periphery for pain control, and 

the centrally acting opioid analgesics. In the tricyclic antidepressant category, double

blind controlled studies o f amitriptyline (elavil) and cyclobenzaprine (flexeril) showed 

these agents to be only partially effective with a decreased response evident in 4 months 

and adverse effects (anticholinergic and sedative effects, arrhythmias, weight gain) 

leading to problems with administration (Bennett, 1999; Carette et al., 1994; Simms, 

1994). Although Goldenberg et al. (1996) reported a positive interaction of adding 

fluoxetine (prozac) to the low dose regimen of amitriptyline with 30% of the sample 

showing a clinically significant improvement.

In studies o f NSAID treatment o f fibromyalgia, the results show only minimal 

effectiveness o f such drugs as naproxen and ibuprofen with the best results from a 

combination with amitriptyline and alprazolam (xanax), an anti-anxiety agent 

(Goldenberg, Felson, & Dinerman, 1986; Russell et al., 1991; Russell et al., 1997; Yunas, 

Masi, & Alday, 1989). According to Bennett (1999), the central nervous system acting 

opioids are the most effective pharmaceuticals for chronic pain problems but the stigma 

o f physical dependence and tolerance, along with such side effects as drowsiness,
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constipation, respiratory depression, and nausea, cause these medications to be under 

prescribed by physicians for fibromyalgia patients. A relatively new drug, tramadol 

(ultram), a weak opioid which also inhibits the reuptake o f serotonin at the spinal cord 

level, has demonstrated significant improvement in pain scores and pain relief ratings in a 

recent double blind study (Bennett, 1999).

Other drugs such as trazodone (a serotonin antidepressant), diphenhydramine (an 

antihistamine agent which promotes sedation), and doxepin (a tricyclic antidepressant) 

are often prescribed to improve sleep in the fibromyalgia patients yet none have been 

studied in controlled blinded trials (Nye, 1997). Simms (1994) suggested that long-term 

trials o f medications with a focus on efficacy and toxicity are needed in the treatment o f 

fibromyalgia patients yet these may be prohibitive due to the large sample needed.

In the form o f holistic treatment, health professionals have advocated lifestyle 

management in the form o f exercise, stress management, and education for fibromyalgia 

patients. Exercise is viewed by researchers in the field o f fibromyalgia as a viable non- 

pharmacological treatment (Clark, 1994). Although the fibromyalgia patients seem to be 

relatively inactive and deconditioned, some studies do indicate that participation in a low- 

impact exercise program such as cycling, swimming, or walking can improve self- 

efficacy, physical activity measures and lessen pain (Buckelew et al., 1998; Burckhardt et 

al., 1994; Karper, Hopewell, & Hodge, 2001; Martin et al., 1996; Wigers, Stiles, &

Vogel, 1996). It is believed that aerobic exercise in particular may increase resistance o f a 

trained muscle to microtrauma, improve circulation within muscles and lessen 

fibromyalgia chronic pain (Nichols & Glenn, 1994). In particular, studies using a walking 

protocol have been noted to reduce anxiety, aid in weight loss, decrease total cholesterol,
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slow the loss o f bone mineral content, and improve aerobic fitness as much as 30% in 

normals (Rippe, Ward, Porcari & Freedson, 1988; Shoenfeld. Shimoni. Bimfeld, & 

Sohar, 1980).

Despite the advantages seen in walking, there have been only a few studies which 

tested walking in fibromyalgia patients and these results were inconclusive regarding the 

influence of this exercise in relationship to the chronic pain and functional status o f the 

population (Nichols & Glenn, 1994; Waylonis, Ronan, & Gordon, 1994). Specifically, an 

eight week program o f a walking exercise with fibromyalgia patients demonstrated trends 

suggestive of beneficial responses with lower scores on the McGill Pain Questionnaire 

and Brief Symptom Inventory indicating lower psychological and pain ratings but higher 

perceived physical disability ratings (Nichols & Glenn, 1994).

A limited number o f research studies have looked at various combinations o f 

aerobic exercise, flexibility, and strengthening exercises in fibromyalgia patients. A 

twenty week modified low-impact aerobic dance program showed no statistically 

significant changes in the fibromyalgia sample’s pain, coping, or fatigue level yet there 

was an improved dynamic endurance work performance for the upper extremity 

(Mengshoel, Komnaes, & Forre, 1992). A six week program o f a mixture o f aerobic 

walking, flexibility, and strengthening exercises demonstrated a significant decrease in 

the number of tender points (p < 0.05), total myalgic score (p < 0.05), and aerobic fitness 

score ip < 0.05) in comparison to a relaxation program for fibromyalgia patients (Martin 

et al. 1996). But this review o f literature demonstrates that more research needs to be 

devoted to the exercise prescription since too much or the wrong kind o f exercise could 

exacerbate the fibromyalgia symptoms (Nye, 1997).
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Stress management as a treatment modality has been found to be helpful in the 

form of biofeedback (Ferraccioli et al.. 1989). cognitive behavioral therapy (White & 

Nielson, 1995), hypnotherapy (Haanen et al., 1991) and a meditation-based stress 

reduction program (Kaplan, Goldenberg, & Galvin-Nadeau, 1993). Some researchers 

have combined the treatments for fibromyalgia consisting o f formal educational lectures, 

group sessions of behavior modification, stress reduction techniques, and physical 

training to gain positive results with a reduction in the number o f tender points and in the 

impact o f  fibromyalgia (Bennett et al., 1996; Burckhardt & Bjelle, 1994; Burckhardt, 

Mannerkorpi, Hedenberg, & Bjelle, 1994). More recent researchers have focused 

interventions on exercise and education with some significant gains in physical 

functioning measures and less improvement seen in pain measures (Baily et al., 1999; 

Gowans et al.. 1999; Mannerkorpi et al., 2000; Mengshoel & Haugen, 2001). The success 

o f combination treatment in the fibromyalgia patient seems to outweigh the modest 

benefit o f  individual therapies yet randomized, blinded trials o f combination approaches 

may be very complex (Simms, 1994). Therefore, the review o f literature regarding 

present fibromyalgia treatment modalities reinforces the need to understand better who 

might benefit most from particular treatments by describing the linkages between the 

variables which may influence the chronic pain.

Previous Pilot Work on a Sample o f  Fibromyalgia Patients 

A methodological pilot study designed to analyze the psychometric properties o f 

specific self-report instruments and physical tests was completed on a sample o f  20 

female fibromyalgia patients (Hughes, 1999). A demographic questionnaire assessed 

such data as comorbidity, age, marital status, number o f  children, employment,

R ep ro d u ced  with p erm issio n  o f  th e  copyrigh t ow ner. Further reproduction  prohibited w ithout p erm issio n .



47

socioeconomic status, education, number o f  days of exercise in a week, medications 

currently taking, and length o f time since the diagnosis o f fibromyalgia. Ethnicity was not 

assessed. Fibromyalgia chronic pain was measured using the McGill Pain Questionnaire 

(MPQ) by Melzack (1975) and a visual analog scale (McCaffery & Pasero, 1999). 

Psychologic variables of anxiety, daily stress and depression were assessed using the 

Beck Anxiety Inventory (BAI) by Beck, Brown, Epstein, and Steer (1988), the Hassles 

Scale by Kanner et al. (1981) and the Center for Epidemiologic Studies Depression Scale 

(CES-D) by Radloff (1977). The physical variable of fatigue was measured by the 

Multidimensional Assessment o f  Fatigue Scale (MAF) by Belza, Henke, Yelin. Epstein, 

and Gilliss (1993) and actigraphy. Sleep-wake disturbance, flare-up and physical trauma 

were not identified as specific variables in the pilot study. The variable 

inactivity/deconditioning (currently the variables of activity and physical fitness) was 

measured using actigraphy, by the self-report tools, the Fibromyalgia Impact 

Questionnaire (FIQ) by Burckhardt, Clark and Bennett (1991), and the Human Activity 

Profile (HAP) by Fix and Daughton (1988), and by the physical tests o f hand grip 

strength, modified sit and reach, and a six minute walk. Exercise intensity, computed as 

the percentage o f  the maximum heart rate achieved and the Rating of Perceived Exertion 

(RPE) by Borg (1962) were both measured at the end o f the six minute walk test to assess 

factors contributing to the level o f inactivity/deconditioning in this population.

Description o f  the sample and major results o f  the pilot study

The pilot study sample consisted o f females between the ages o f 30 and 59 with 

the majority having a college education. Sixty percent had been diagnosed with 

fibromyalgia for at least three years. Most were employed (75%) with 70% declaring an
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annual family income o f S50.000 and over. Sixty-five percent had at least one child.

Regarding co-morbidity. 43% had irritable bowel syndrome and 14% had treated thyroid

disease. Fifty-five percent exercised at least 3 days each week.

From the testing in the pilot study, the following conclusions regarding the

variables o f anxiety, fatigue, daily stress, depression, activity and pain were formed:

1. The results of the questionnaires suggested that this sample had mild anxiety with a 

mean of 16 on the BAJ (SD  =12, range o f  3 - 45), moderate fatigue with a mean score 

o f  36 on the MAF (SD = 8, range of 24 - 47) and rated daily stress at a moderately 

severe intensity in their lives with a mean o f  2 on the Hassles scale (SD = 0.53, range 

o f 1 -3). The CES-D scores with a mean o f  20 (SD  = 14. range o f 4 - 45) reflected the 

distress that may accompany clinical depression in the sample o f fibromyalgia 

patients.

2. The activity questionnaire (HAP) with a mean score o f 56 (SD = 17, range o f 23 - 76) 

and the actigraph measures (M  of total activity epochs = 145, SD = 52, range

88 - 248; and M amplitude o f activity epochs = 104, SD = 32, range 37 -149) 

indicated moderate activity. The FIQ had a mean o f 1 (SD = 0.7, range from 0 - 2). 

The tests o f modified sit and reach with a mean o f 8 inches (SD = 4, range o f 2 - 20), 

grip tests with a left hand mean of 161 mm Hg (SD = 62, range o f 72 -  270), right 

hand mean of 169 mm Hg (SD = 68, range o f  82 -  300) and the six-minute walk test 

with a mean o f443 meters (SD = 98. range o f  277 -  607) reflected a very poor level 

o f physical fitness or conditioning.

3. The sample had a moderate intensity o f pain reflected in the VAS with a mean o f 4 

(SD = 1, range o f 2 - 7), the MPQ sensory baseline scale with a mean o f 22 (SD = 7,
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range o f 5 - 32) and the MPQ affective baseline scale with a mean o f 5 (SD = 3, range 

o f 1 - 8). Pain measured by the MPQ sensory scale increased from the time before the 

exercise testing ( M  = 17, SD = 8. range of 1 - 28) to the 24-hour interval after 

exercise testing ( M  = 18 .SD  = 7. range o f 5 - 30).

In the psychometric testing, the following can be concluded:

1. In fibromyalgia chronic pain measurement, the MPQ showed high correlation to the 

VAS on the baseline sensory subscale o f the MPQ (r = .80, p  < .01) and affective 

subscale o f the MPQ(r = .76, p < .05) suggesting concurrent validity. Reliability o f 

the MPQ was demonstrated with the Cronbach alpha ranging from .64 to .85, 

suggesting internal consistency.

2. Fatigue measurement revealed that the MAF had a Cronbach alpha o f .84, suggesting 

internal consistency. The MAF was significantly related to the following activity 

measures: FIQ (r = .72, p  < .01), HAP (r = -.68, p  < .05) and the actigraph’s mean 

amplitude o f the activity epochs (r = -.76, p  < .01), suggesting predictive validity.

3. In assessing the internal consistency o f the psychologic measures, the Cronbach 

alpha o f the BAI was .93, the CES-D was .79, and the Hassles scale was .99. There 

were significant correlations between the variables o f anxiety and depression

(r = .88, p  < .01), daily stress and depression (r  = .78, p  < .01), and anxiety and daily 

stress (r = .56. p  = .05) suggesting predictive validity and possible collinearity.

4. In the measurement o f inactivity/deconditioning, both the FIQ and HAP were 

considered reliable with high Cronbach alpha correlations, .92 and .87, respectively. 

The validity o f the totals o f both tools was demonstrated with a high inverse Pearson 

correlation between the FIQ and HAP(r = - .78, p  < .01). Concurrent validity o f
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some of the HAP subscales was demonstrated with significant correlations between 

the walk test and the HAP leg effort subscale (r = .71, p < .01), and the HAP hand 

use subscale and the sphygmomanometer cuff grip tests (r = .48, p  < .05) in the left 

hand and (r  = .51, p  < .05) in the right hand. Criterion validity o f  the grip tests was 

evidenced with high significant correlations between the sphygmomanometer cuff 

grip tests and the dynamometer grip tests with (r = .81, p  < .01) in the right hand and 

(r — .91, p  < .01) in the left hand.

The modified sit and reach test was found to be valid and reliable in the literature but 

was not found to be significantly reproducible in this sample. There was also no 

significant correlation between the RPE and the exercise intensity measurement. Yet 

the RPE was significantly correlated with the variables o f anxiety, depression and 

pain (r = .52- .69, p  < .05).

Based on the data from this pilot study and the review o f literature, the proposed 

instrumentation and present conceptual framework were established. Both the variables 

o f anxiety and daily stress were removed from final study due to the possibility of 

collinearity as a potential problem in the regression analysis with the third variable, 

depression. According to Stevens (1996), multicollinearity exists when there are 

moderated to high intercorrelations among the predictors. This can pose a problem for the 

researcher since it can limit the size o f a multiple correlation since the independent 

variables are explaining the same variance o f the dependent variable. But the remaining 

variables: age, education, ethnicity, activity, co-morbidity, fatigue, flare-up, physical 

fitness, physical trauma, sleep-wake disturbance, and depression were included in the
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research study because o f limited research demonstrating a relationship that explained 

fibromyalgia pain.
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CHAPTER 3 

Methods 

Design

A descriptive correlational design was used to describe a sample o f  women with 

fibromyalgia according to their chronic pain and the domains o f influencing variables: 

sociocultural (i.e.age, education, ethnicity), physical (i.e. activity, co-morbidity, fatigue, 

flare-up, physical fitness, physical trauma, and sleep-wake disturbance), and psychologic 

(i.e.depression). This study described the differences or relationships with the 

sociocultural (i.e. age, education), physical (activity measured by the Human Activity 

profile and McGill Pain Questionnaire, co-morbidity such as pelvic pain, fatigue, flare- 

up, physical fitness, and physical trauma) and psychological (i.e.depression) variables 

and chronic pain in women with fibromyalgia. This design determined which of the 

above sociocultural, physical and psychologic variables predict chronic pain in women 

with fibromyalgia, measured by self-report instruments and physical testing. In addition, 

this study described the relationships between the components o f the physical domain 

variables o f sleep-wake disturbance (i.e.daily and mean number o f awakenings each 

night, daily and mean percentage o f the sleep each night), activity (i.e.daily and 72-hour 

mean total activity epochs, daily and 72-hour mean amplitude o f the activity epochs) and 

the daily and mean moming/evening intensity o f pain in a subset o f  women with 

fibromyalgia, based on daily actigraph recordings over seventy-two hours.

Sample and Setting 

A convenience sample o f  female fibromyalgia patients was identified by 

rheumatology clinics in eastern Nebraska and volunteers from the community, solicited
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by the use o f flyers. These recruitment methods were utilized in order to sample a wider 

range o f subjects in this population. Since local clinics declared that they provide care for 

more than 2,500 fibromyalgia patients annually, an adequate sample size was available. 

Only female fibromyalgia patients were invited to participate based on the 6:1 prevalence 

ratio o f females to males who are diagnosed with fibromyalgia (Task Force on Taxonomy 

o f  the International Association for the Study of Pain, 1994). Other inclusion criteria 

were the following:

1. The age o f the sample was 19 years o f age or older with a diagnosis by a physician as 

having fibromyalgia based on the American College o f Rheumatology 1990 criteria 

for the classification o f fibromyalgia (Wolfe et al., 1990). According to this 

classification, fibromyalgia was diagnosed with a 3-month history of widespread pain 

and pain on digital palpation in 11 of 18 specific tender point sites: occiput, low 

cervical, trapezius, supraspinatous, second rib, lateral epicondyle, gluteal, greater 

trochanter, and knee.

2. All subjects spoke and read English and agreed to the participation in the study by an 

informed consent.

3 All subjects were ambulatory. If subjects dropped out o f the study after agreeing to 

participate, they were replaced by substituting the next fibromyalgia volunteer. 

Exclusion criteria consisted of a co-morbid diagnosis o f  untreated anemia, untreated 

arthritis, or untreated hypothyroidism since these illnesses share similar symptoms as 

fibromyalgia.

A total sample size o f N=  106 was required for multiple regression analysis on a 

set o f variables consisting o f one criterion variable and 7-predictor variables with an
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alpha o f 0.05, a beta o f  0.20 and the assumption o f a moderate effect size. This sample 

size was estimated by the formula (N > 50 + 8m) where m is the number o f predictor 

variables (Tabachnick & Fidell, 1996). Judging by the significant correlations in the pilot 

study by Hughes (1999) on a sample o f 20 fibromyalgia patients, a subset o f at least 20 

patients was needed to engage in the actigraph testing. According to Borenstein,

Rothstein, and Cohen (1997), a sample o f 20 would have the power of .35 to yield a 

statistically significant result with a moderate effect size and an alpha set at .05 in a two- 

tailed correlation. But with a sample o f 80 cases, the power would be .91 to yield a 

statistically significant result with same effect size and alpha in a two-tailed correlation. 

Therefore, the sample size consisted of 107 fibromyalgia patients with a subset o f  85 to 

engage in the actigraph testing.

Variables and Measures 

The following was the instrumentation designed to assess the study variables. 

Demographic Questionnaire

The demographic questionnaire had been designed to assess the variables o f  age, 

education, ethnicity, co-morbidity, flare-up, and the recall o f  any physical trauma. This
i

questionnaire further assessed marital status, number o f children, employment, 

socioeconomic status, highest degree received, number o f  exercise sessions in a week, 

duration o f each exercise session, hours in direct sunlight in a day, length o f time since 

the diagnosis o f fibromyalgia; recall o f any infectious illness or emotional stress before 

the diagnosis o f fibromyalgia; and current medications and treatments.
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Activity Measurement

Activity is measured by the Human Activity Profile and the McGill Pain 

Questionnaire in all subjects and by actigraphy in a subset o f fibromyalgia patients.

1. Human activity profile. The Human Activity Profile (HAP) was designed to 

sample 94 activities from very low to very high activity level with each activity based on 

estimated metabolic equivalents. The subject chooses one from the following responses 

on each item: still doing this activity, have stopped doing this activity, or never did this 

activity. The adjusted activity score (AAS) was calculated in this study by subtracting 

from the maximum activity score (MAS), the total number o f activities the subject has 

stopped doing now below the MAS.

According to Fix and Daughton (1988), the reliability coefficients for MAS and 

AAS scores were 84 and .79 and these scores were correlated r  = .80 and r  = .83 

(p < 05) respectively, with treadmill walking distances in 28 patients with severe chronic 

bronchitis. The HAP was significantly valid as an instrument to show a difference in 

activity levels between chronic fatigue patients, multiple sclerosis and controls (p = .01) 

in a study by Packer, Sauriol, and Brouwer (1994). The HAP also indicated significant 

differences (p = .001) between a physical training group and a control group in 80 healthy 

women, aged 60 to 70 years (Hamdorf, Withers, Penhall & Haslam, 1992). But neither 

one o f these studies dealt with chronic pain patients; therefore validity and reliability 

testing was pursued with the fibromyalgia pilot study (Hughes, 1999). The Cronbach 

alpha o f the total HAP in the pilot study was .87, indicating reliability for this population. 

Concurrent validity was established with significant negative correlation between the 

HAP and the physical activity subscale o f  the Fibromyalgia Impact Questionnaire due to
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inverse scoring methods between the two instruments (r = -.78, p  < .01). In this research 

study o f  107 participants, the total HAP had a Cronbach alpha o f  .94.

2. Actigraphy. The actigraph is a wrist activity recorder that measures motion with 

a precision accelerometer combined with a miniaturized microprocessor. The validity o f 

the actigraph as a measure o f motion has been demonstrated through its accuracy in 

tracking the constant rate o f zero-crossing found in the movement o f a precision 

pendulum (Tryon, 1991). In a study by Patterson et al. (1993), the actigraph motion 

counts per minute correlated significantly with oxygen uptake (r  = .73,p  < .0001) and 

heart rate (r = .71, p  < .0001). The test-retest reliability of the actigraph for the twelve 

activities in the Patterson et al. study was high (r = .98,p <  .0001). As demonstrated in a 

study by Kochersberger et al. (1996), an accelerometer discriminated between sedentary, 

moderately active, or active elderly subjects (p = .001) and between activities of eating, 

walking and treadmill stress testing (p = .001) by measuring the mean activity per minute.

No studies to date have used the actigraph to measure activity in the fibromyalgia 

population. The fibromyalgia pilot study by Hughes (1999) showed significant inverse 

correlations between the mean amplitude o f activity and the fatigue MAF score (r = -.76, 

p  < .01) and the mean amplitude o f activity and the present pain intensity score of the 

McGill Pain Questionnaire (r =  - .52,p  < .01), suggesting predictive validity. The daily 

and 72-hour mean total activity epochs (mesor) and the daily and 72-hour mean 

amplitude o f the activity epochs will be considered measures o f activity in the present 

study. The mesor was selected as a measurement since it indicates recurring, typical, 

activity patterns according to Elmore and Burr (1993). This measurement is the 

arithmetic mean o f the activity data that were collected at one-minute epochs. The
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amplitude was selected because o f its ability to measure rhythmic change from the height 

o f daytime activity to the depth of nighttime sleep according to Berger and Farr (1999). 

Fatigue Measurement

Fatigue was measured by the Multidimensional Assessment o f  Fatigue (MAF) 

Scale in all fibromyalgia subjects.

Multidimensional assessment o f  fatigue scale. Belza, Henke, Yelin, Epstein, & 

Gilliss in 1993 developed the MAF. This self-report instrument is a 16-item Likert scale 

that measures the severity, distress, timing and interference dimensions o f  fatigue. The 

Likert scale ranges from 1 (not at all) to 10 (a great deal) in items 1 - 14. Responses to 

items IS and 16 range from 1 (hardly any days or decreased) to 4 (every day or 

increased). A Global Fatigue Index (GFI), utilized by this study, was formulated by 

summing the first 3 items o f the tool with the average score o f items 4 through 14, and 

item IS. Item 16 is not included in the GFI. The resulting score o f the GFI ranges from 1 

(no fatigue) to SO (severe fatigue).

A study o f 133 arthritis patients by Belza et al. (1993) demonstrated reliability o f 

the MAF by a Cronbach’s alpha of .93. The pilot study by Hughes (1999) suggested a 

Cronbach’s alpha reliability o f .84 in a small sample o f fibromyalgia patients. This study 

o f  107 participants had a reliability coefficient o f  .89. In the study by Belza et al. (1993), 

an analysis o f the MAF and the Profile o f Moods Status fatigue subscale, consisting o f  7 

items, resulted in a significant Pearson correlation (r = .84, p  < .01) that demonstrated 

concurrent validity. In the Hughes (1999) fibromyalgia pilot study, correlational analysis 

indicated that an increase in fatigue measured by the MAF was associated with a decrease 

in activity measured by the Human Activity Profile (HAP) (r = -.68, p  < .05) and a
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decrease in activity measured by an actigraph as mean amplitude o f activity (r = -.76,

P < 01).

Physical Fitness Measurement

In this study, the components o f physical fitness consisted o f muscle strength 

measured by a static grip strength procedure, flexibility measured by the modified sit and 

reach test, and endurance measured by the six minute walk test.

/. Hand grip strength tests. Grip force is a common measurement used in the 

assessment o f hand function and a reflection o f the ability to perform manual activities.

In the fibromyalgia population, the handgrip tests also reflect a level of muscle strength 

as an indicator o f the muscular fitness component o f  physical fitness. The Jamar 

dynamometer, a sealed hydraulic system that measures force in kilograms or pounds and 

the adapted sphygmomanometer, a rolled sphygmomanometer cuff inserted into a small 

cloth bag S centimeters by 12 centimeters that measures force as millimeters o f  mercury, 

are two widely used instruments for measuring grip strength. Agnew and Maas (1991) 

found in their sample o f 88 rheumatoid arthritis patients that both instruments were 

significantly correlated with each other, (r = .83, p  < .001) for the right hand and (r  = .84, 

p  < .001) for the left hand. Burckhardt et al. (1988) found a test-retest reliability o f  the 

sphygmomanometer cuff grip method to be r = .71, p  < .05 in the right hand and r  = .68, 

p  < .05 in the left hand in a sample o f fibromyalgia patients. In the fibromyalgia pilot 

study by Hughes (1999), there were significant Pearson correlations between the 

sphygmomanometer cuff and the dynamometer grip tests (r  = .81,p  < .01) in the right 

hand and (r = .91, p  < .01) in the left hand.
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In this study, the sphygmomanometer grip test was used to determine the dynamic 

strength and endurance of grip squeezing muscles. Dominance o f hand was determined 

initially, based on research by Peterson, Petrick, Connor, and Conklin (1989) who 

verified that an overall 10.74% grip strength difference exists between the dominant and 

non-dominant hands with a larger difference noted in right-handed (12.7%) versus left- 

handed (-0.08%) subjects. The best trial for each hand was converted to kilograms based 

on the conversion table by Agnew and Maas (1991) and combined for easier analysis.

2. Modified sit and reach test. The sit and reach test is commonly used to assess 

lower back and hamstring dynamic flexibility. This test was necessary in this study to 

further assess flexibility as a component o f physical fitness. The modified sit and reach 

test was used in this study and was developed by Hoeger (1989) in order to take into 

account the distance between the ends o f  the fingers and the sit and reach box. The best 

attempt in inches from three trials o f  the modified sit and reach test was used as the 

subject’s score.

In testing concurrent validity, Minkler and Patterson (1994) correlated the 

modified sit and reach test to hamstring flexibility, resulting in r = .66, p  < .05 in women 

and r  = .75, p  < .05 in men. However, only the correlation between the modified sit and 

reach test and low back flexibility in men, not the women, was significant (r = .40, p  < 

.05). This was also confirmed by nonsignificant results in the correlation between the 

modified sit and reach test and the back effort subscale o f the HAP in the pilot study by 

Hughes (1999). Yet Shephard, Berridge and Montelpare (1990) found that the sit and 

reach test was highly reproducible in an aging population with a test/retest correlation o f
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r  = .83 and produced a significantly higher score in the females compared to the males (p

<  0 .002).

3. Six minute walk test. Walk tests such as the six-minute test have been 

developed to assess aerobic fitness, which is a component o f  physical fitness. The 6 

minute walk test has been used in the fibromyalgia population to test aerobic endurance 

(Burckhardt et al., 1994, Bennett et al, 1996). In this study, the exact number o f meters 

walked by each subject was recorded.

According to Cahalin et al. (1996), the 6-minute walk test distance and peak VO2 

correlates significantly (r = .64, p  <001) in patients with advanced heart failure. Cooper 

(1968) originally based the 12-minute walk test on the 12-minute running test as a guide 

for aerobic fitness. Burckhardt, Clark, and Nelson (1988) found that the 12 and 6-minute 

walk distances are highly correlated in chronic pain patients (r = 0.95). In the 

fibromyalgia pilot study by Hughes (1999), the 6-minute walk test correlated 

significantly with the HAP total score (r = .65, p  < .01) and with the leg effort subscale o f  

the HAP (r = .71, p  < .01). Pankoff et al. (2000) found that the 6-minute walk test 

correlated significantly (p < .05) with a positive change in the Fibromyalgia Impact 

Questionnaire after a 12-week exercise program with 20 fibromyalgia patients. 

Sleep-Wake Disturbance Measurement

Sleep-wake disturbance was measured by an actigraph as the daily and mean 

number o f  awakenings each night and the daily and mean percentage o f  sleep each night 

in a subset of the sample o f  fibromyalgia patients.
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Actigraphy.

The Mini Motionlogger Actigraphby Ambulatory Monitoring, Incorporated is a 

wrist-watch like instrument worn on the non-dominant hand that stores continuous 

activity data in one-minute epochs. The electroencephalogram (EEG) is considered the 

gold standard by which other sleep standards are judged; however, the actigraph showed 

many microarousals associated with insomnia that were not detected by the EEG (Tryon, 

1991). Correlations between the EEG and the actigraph suggest high validity and 

reliability in this instrument in estimating sleep measures such as total sleep period (r = 

.97, p  < .001), total sleep time (r = .95, p  < .001) and wake time after sleep onset (r = .87, 

p  < .001) demonstrated in the studies by Kripke, Mullaney, and Wybomey (1978) and 

Mullaney, Kripke, and Messin (1980). Data from the actigraph will be quantified using a 

computer-based automatic scoring method called Action 3. Automatic scoring algorithms 

have correctly distinguished sleep from wakefulness approximately 88% o f the time. The 

sleep percentage and sleep latency scores o f  the actigraph correlate to polysomnogram 

estimates, with r = .82 and r=  90(p<  .0001), respectively (Cole et al., 1992).

Actigraphs have been found to be a sensitive measure o f sleep in the insomia population 

and in cardiac patients (Brooks, Friedman, Bliwise, & Yesavage, 1993; Redeker, 

Tamburri, & Howland, 1998). Only one study by Wilson, Watson, and Currie (1998) 

utilized an actigraph to monitor sleep in patients with chronic musculoskeletal pain, but 

no fibromyalgia patients were included in the sample. Therefore, there is a need to study 

the variable of sleep-wake disturbance in the fibromyalgia patient population, using the 

actigraph. In the fibromyalgia pilot study by Hughes (1999), the actigraph awakenings at 

night correlated significantly with the concept o f daily stress measured by the Hassles
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scale (r = .63, p  < .05). The number of awakenings at night also correlated with the 

percentage of sleep during the day (r = .51, p  = .03).

Depression Measurement

Center fo r  epidemiologic studies depression scale.

The CES-D, a 20-item questionnaire by Radloff (1977), measures the frequency 

o f characteristic symptoms o f depression, described as an expression of sadness or 

unhappiness, experienced during the past week. There are four response options with the 

score ranging from 0 to 60 with 0 (rarely or none o f the time), 1 (some or a little o f the 

time), 2 (occasionally or a moderate amount o f  time) and 3 (most or all o f  the time). 

Radloff reported that split-half and Spearman-Brown reliability coefficients range from 

.77 to .92. Concurrent validity was demonstrated between the CES-D total score and the 

Symptom Checklist (SCL-90) depression subscale with Pearson correlations ranging 

between r = .73 - .89 in 5 populations consisting o f acute depressives, recovered 

depressives, drug addicts, alcoholics and schizophrenics (Weissman, Sholomskas, 

Pottenger, Prusoff, & Locke, 1977). The CES-D was initially designed for use in 

epidemiologic surveys o f  depression with the general population but recently has been 

used with chronic pain patients (Turk & Okifuji, 1994). Originally, a cut-off score of 16 

was considered distress that may accompany clinical depression. But it has recently been 

suggested that a cut-off score o f 19 should be used with chronic pain patients to increase 

specificity and compensate for any somatic items in the tool (Turk & Okifuji, 1994). In 

the fibromyalgia pilot study by Hughes (1999), the Cronbach alpha was 0.79. The CES-D 

was moderately correlated with the daily stress Hassles scale (r = .78,/? < .01) and with
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the Beck Anxiety Inventory (r = .88, p  < .01) suggesting predictive validity. In the 

research study o f 107 fibromyalgia patients, the Cronbach alpha was .90.

Chronic Pain Measurement

Fibromyalgia chronic pain was assessed by the McGill Pain Questionnaire (MPQ) 

and a visual analog scale (VAS).

I. McGill pain questionnaire.

The MPQ consists o f four main parts: a drawing o f the human body on which 

patients locate their pain; a Pain Rating Index consisting o f twenty sets o f words that 

describe the sensory (PRI-S), affective (PRI-A), evaluative and miscellaneous qualities o f 

pain; a third part which assesses the pattern o f  pain; and a fourth section, the Present Pain 

Intensity (PPI). The PPI evaluates the intensity o f pain on a number-word combination 

scale ranging from 0 (no pain) to S (excruciating pain). Another possible index o f pain 

from the MPQ could be the number of words chosen (NWC) or the number o f word 

descriptors chosen by the participant from the Pain Rating Index. In the full version o f the 

questionnaire that was utilized in this study, there are additional questions about possible 

accompanying symptoms and an evaluation o f sleep, food intake and activity.

Specifically, the MPQ rates activity on a rank-order scale o f  none, little, some or good 

that can be converted to a Likert-type number scale. This last portion o f the MPQ was 

another measurement o f activity by the participant.

The Pain Rating Index subclasses o f  sensory (PRI-S) and affective ((PRI-A) word 

descriptor lists were the main parts o f the MPQ analyzed in the measurement o f pain in 

this study. The words in the PRI-S and the PRI-A which imply the least pain are assigned
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the value o f 1 with the remaining words in each list increasing in rank. The value o f the 

words chosen in each subclass can be added together for a score (McGuire, 1984).

The MPQ tool has shown sensitivity in both acute and chronic pain populations 

(Prieto et al., 1980; Bryne et al., 1982; Reading, 1982; Burckhardt, 1984). Yet the MPQ 

tool has been utilized only in a minimal number o f studies with the fibromyalgia 

population (Burckhardt et al., 1992; Mengshoel & Forre, 1993). In other documented 

pain studies, test-retest reliability o f  the MPQ has been demonstrated with consistent 

choice o f the pain descriptors averaging 70 .3% (Melzack, 1975). From pre-treatment to 

post-treatment, the correlation between the PPI percentage changes and the percentage 

changes for the PRI-S and the PRI-A were 0.90 and 0.82, respectively (Melzack, 1975).

In the fibromyalgia pilot study by Hughes (1999), significant correlations resulted 

from the analysis o f the MPQ sensory scale at baseline and the VAS (r = .80,p  < .01) and 

the MPQ affective scale at baseline and the VAS (r = .76, p  < .05) which suggest 

criterion validity. In testing the internal consistency of the total and subscales o f the MPQ 

in the fibromyalgia sample, the results were the following: the baseline MPQ Cronbach 

alpha ranged from .65 -  .81, the MPQ before exercise testing Cronbach alpha ranged 

from .64 -  .85 and the Cronbach alpha o f the MPQ completed 24 hours after exercise 

testing ranged from . 7 0 - 8 1 ,  suggesting moderate reliability. In this research study o f 

107 participants, the total MPQ Pain Rating Index had a reliability coefficient o f .88. The 

10-item sensory MPQ subscale (PRI-S) and the 5-item affective MPQ subscale (PRI-A) 

both resulted in reliability coefficients o f 0.79.
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2. Visual analog scale.

The VAS is a horizontal 10-centimeter line with word anchors on either end. At 

the opposite ends o f  the line are the words, “no pain” and “pain as bad as it could 

possibly be”. The subject is asked to make a mark along the line to represent pain 

intensity at the present time. The score is obtained by measuring the line in centimeters 

up to the point marked by the patient from the zero anchor (McCaffery & Pasero, 1999). 

The VAS has been utilized in pain populations with a significant correlation with the 

numeric pain scale (r = .86,/? < OS) and with the McGill Pain Questionnaire Rank Total 

(r = .60) as noted by Kremer, Atkinson, and Ignelzi (1981) and Reading (1982), 

respectively. In a study by Guthrie et al. (1994), VAS scores were significantly different 

between 30 fibromyalgia patients and matched controls (p < .001) with the VAS scores 

correlating with dolorimeter readings in the fibromyalgia patients ( r  = .75, p  < .05) The 

U.S. Department o f  Health and Human Services (1992) recommends the visual analog 

measure as a valid and reliable tool for the assessment o f pain intensity in research as 

long as a 10 centimeter baseline is used.

Procedures fo r  Data Collection

Approval o f the Study

1. Initially, the staff o f  rheumatology clinics in eastern Nebraska were contacted 

regarding an interest to participate in the proposed study. Rheumatologists were 

approached personally by the researcher to gain support for the proposal and grant 

written permission to access the fibromyalgia patients.
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2. The researcher obtained the University o f Nebraska Institutional Review Board 

approval and the rheumatologists' approval for human subject research before 

instituting the study.

Entry into the Study

1. Clinic personnel identified diagnosed fibromyalgia patients based on the American 

College of Rheumatology 1990 criteria for the classification o f fibromyalgia: a 3 

month history o f widespread pain and pain on digital palpation in 11 o f  18 specific 

tender point sites. Identified fibromyalgia clinic subjects were approached first by 

clinic personnel and offered a flyer. The flyers had brief information regarding the 

study and the researcher’s phone number to call i f  interested in participation or 

looking for further information.

2. Potential subjects could return a stamped self-addressed postcard to the researcher 

with their intent to participate in the study or interest in additional information about 

the study.

3. Potential subjects who expressed interest were contacted by telephone o r letter to 

determine eligibility and to further explain the study.

4 Volunteers from the community were also recruited into the study by placing flyers in 

significant areas such as acute care centers and family practice clinics with 

permission from the organizations. With permission from the community volunteer, 

the potential subject’s physician was approached by the researcher regarding the 

inclusion and exclusion criteria.

S. The researcher interviewed all potential subjects regarding their ability to  speak and 

read English, mobility status, and availability for testing.
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6. An appointment was scheduled at the University o f  Nebraska at Omaha (UNO) 

Health. Physical Education and Recreation (HPER) building. Madonna Rehabilitation 

Center or Jefferson Community Health Center to occur in the afternoon (12 noon to 

4:00 p.m.), Monday through Sunday. All data were collected at that time except the 

actigraph data. Date and time of day o f  testing were recorded.

The Appointment at the Facility

1. A consent form was signed by the subject. There were two alternate consent forms: 

one for those subjects completing just the paper and pencil tests and physical testing 

and one for those subjects completing all o f the above with the addition o f the 

actigraph testing.

2. The MPQ and VAS were administered by the researcher. Four other instruments were 

self administered in random order: the demographic questionnaire, the HAP, the 

MAF, and the CES-D.

3. Next, the physical fitness testing began with the modified sit and reach test, the 

sphygmomanometer cuff grip test, and the six minute walk test. Before the onset o f 

these tests, each subject warmed up with S minutes o f stretching. Three repetitions o f 

the following exercises were performed: hamstring and hip extension by flexing each 

knee and bending the hips from a standing position; hip adduction by flexing the knee 

and hip from a straddle-standing position; trunk lateral flexion by clasping hands 

together overhead and flexing to the side from a standing position; and shoulder and 

trunk flexion by clasping hands behind the trunk, extending elbows and slowly 

raising arms upward (Heyward, 1998).
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4. A modified sit and reach test was performed by the subject. The subject sat on the 

floor with both legs straight, buttocks, shoulders, and head touching the wall; and 

soles of the feet against the back o f  the box. The subject reached forward with one 

hand on top o f the other. The researcher positioned a yardstick on top o f the box with 

the zero end facing the subject. The yardstick was positioned so that it touched the 

fingertips o f the subject, establishing the relative zero point. The researcher held the 

yardstick firmly in place as the subject bent forward, moving fingers along the top of 

the yardstick. After holding that position for one second, the score in inches was 

recorded as the most distant point on the yardstick in contact with the fingertips. The 

subject was told not to make jerky movements and keep legs extended. There were 

three trials o f measurements with the best attempt recorded for the subject (Hoeger,

1989).

5. A hand grip strength test was performed with the subject sitting and the elbow of the 

hand to be tested flexed at 100 degrees. The subject was not able to view the mercury 

column of the sphygmomanometer that registers a minimum o f 250 mm Hg. The 

researcher inflated the system to 20 mm Hg before measuring the grip strength. Each 

subject was asked to increase the pressure gradually then squeeze the cuff as hard as 

possible. Grip was then released. A 5-second rest was taken between each attempt 

and the peak pressure o f each attempt was recorded. The procedure was repeated for 

a total of three trials with a minute rest between trials, starting with the dominant 

hand and alternating each time with the other hand. The grip strength scores were 

converted to kilograms with the best scores o f  the dominant and non-dominant hands 

combined for analysis (Reid, 1992).
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6. The subject next walked from end-to-end o f a measured course, covering as much 

area as possible in 6 minutes. The subject was instructed to walk, not run, as rapidly 

as possible. The exact number o f meters walked by each subject was measured. The 

researcher said “ready, go” and started a stopwatch set for 6 minutes. Cues for 

stopping were given by calling out the minutes remaining, but no encouragement was 

verbally utilized with the subjects.

7. Actigraph instruction followed the testing in the subset of fibromyalgia patients.

Subjects Participating in the Actigraph Testing

1. Actigraph testing was offered randomly to volunteers by use o f  a random numbers 

table as well as accepting willing volunteers who heard about the actigraph testing, 

yielding at least 20 subjects. Each subject was instructed to wear the actigraph on the 

non-dominant arm upon arising the next morning, (between 6:00 a m. and 10:00

a.m.). This began the continuous day and night data collection o f  60 second intervals 

over the next 3 consecutive days for a total o f 72 hours. The actigraph remained on 

the arm with the exception o f bathing or when the subject’s hands were immersed in 

water.

2. At night, the subject was instructed to press the actigraph event marker when ready 

to go to bed and turn off the lights. This marker alerted the researcher when the 

subject began quieter activity related to sleep.

3. The subject was asked to record time o f  arising, the main daytime activities, and the 

time of going to sleep on the actigraph activity and pain record, supplied by the 

researcher.
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4. During the 72-hour period when the subject was wearing the actigraph, the subject 

was asked to record the intensity o f pain on the actigraph activity and pain record, 

using a visual analog scale. There were two points o f time to record on the VAS each 

day: upon arising in the morning and upon going to sleep at night.

5. Laminated signs were presented to each subject to be placed in the bedroom and 

bathroom as reminders to continue to wear the actigraph over the 72-hour period.

6. After the 72-hour period, the subject returned the actigraph to the researcher at 

Nebraska Methodist College in Omaha or the researcher scheduled a meeting at the 

subject’s home to retrieve the actigraph.

7. The researcher downloaded the actigraph data to a disk, then initialized the actigraph 

with a new lithium battery for the next subject. The ACTION 3 computer program 

was utilized to convert and score the data according to the daily and mean number o f 

awakenings each night, daily and mean percentage o f sleep each night, daily and 

72-hour mean total activity per epoch, and the daily and 72-hour mean amplitude o f 

the activity per epoch.

Data Analysis

Descriptive statistics (means, standard deviations, frequency and percent) were 

used to describe the sample in relation to domain variables o f age, education, ethnicity, 

activity, co-morbidity, fatigue, flare-up, physical fitness, physical trauma, sleep-wake 

disturbance, and depression. Data from the demographic questionnaire such as marital 

status, number o f children, employment, socioeconomic status, highest degree received, 

number of exercise sessions in a week, duration o f each exercise session, hours spent in 

direct sunlight, length o f  time since the diagnosis o f fibromyalgia, recall o f any
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infectious illness or emotional stress, and current medications and treatments were 

included in the descriptive statistics.

Aim I

Independent t-tests and Pearson product-moment correlations were used to 

describe the differences or relationships with the sociocultural (i.e. age and education), 

physical (i.e. activity measured by the HAP and MPQ; co-morbidity such as pelvic pain; 

fatigue; flare-up; physical fitness; and physical trauma), and psychologic (i.e. depression) 

domain variables and the sensory, affective, and intensity pain measurements in women 

with fibromyalgia.

Aim 2

Standard multiple linear regressions were performed to explain the sociocultural 

(i.e. age and education), physical (i.e. activity measured by the HAP and MPQ; co- 

morbidity such as pelvic pain; fatigue; flare-up; physical fitness; and physical trauma) 

and psychologic (i.e.depression) domain variables that predict the sensory, affective, and 

intensity pain measurements in women with fibromyalgia. The predictor variables were 

regressed on each component o f the criterion variable, chronic pain (MPQ PRI-S sensory 

score, MPQ PRI-A affective score, VAS intensity score). According to Tabachnick and 

Fidell (1996), in this type o f regression analysis “each independent variable is evaluated 

in terms o f what it adds to prediction o f the dependent variable that is different from the 

predictability afforded by all the other independent variables” (p. 149). The use o f a 

standard multiple regression can guide the degree o f the predictive relationship between 

the independent variables and the dependent variable and in the importance o f  the 

independent variables in the regression equation.
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Asm 3

Pearson product-moment correlations were used to describe the relationships 

between the components o f the physical domain variables o f sleep-wake disturbance (i.e. 

daily and mean number o f awakenings each night, daily and mean percentage o f sleep 

each night), activity (daily and 72-hour mean total activity per epoch, daily and 72-hour 

mean amplitude o f the activity per epoch) and the daily and mean moming/evening 

intensity o f chronic pain in a subset o f women with fibromyalgia, based on daily 

actigraph recordings over seventy-two hours.
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CHAPTER 4 

Results

This chapter consists o f  the description o f  the major aims o f  the study.

Description o f  the Sample 

One- hundred-eight female fibromyalgia patients, identified by rheumatology 

clinics in eastern Nebraska and volunteers from the community, participated in this study. 

These participants had a mean age o f 51.1 years (SD = 9.8, range from 27 to 77 years of 

age). They were diagnosed by a physician as having fibromyalgia based on a 3-month 

history o f widespread pain and pain on digital palpation in 11 o f 18 specific tender point 

sites, according to the American College o f Rheumatology 1990 criteria for the 

classification o f fibromyalgia (Wolfe et al., 1990). The number o f months since the 

diagnosis o f fibromyalgia had a mean of 72.2 months (SD =72.9, range from 3 - 360 

months) in the participants. All subjects could speak and read English and agreed to the 

participation by an informed consent. All o f the participants were ambulatory. Only one 

participant dropped out o f the entire study because o f discomfort during the physical 

fitness testing, leaving 107 total participants. Two participants in the actigraph group of 

87 dropped out o f the 72 hours o f  testing due to a skin reaction to the actigraph band and 

to an inability to sleep with the actigraph on the wrist. This left 85 participants in the 

actigraph testing subset. No missing data occurred in the entire study except in one case 

in which the participant did not wish to answer the question regarding her total family 

income on the demographic questionnaire.
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Sociocultural demographics.

The majority o f the sample was Caucasian (94%) with 3.7% Black, 0.9% 

American Indian and 0.9% stating Sicilian as their respective ethnic origin. Most were 

married or partnered (71%), but 17% were divorced, 8% single, and 4% widowed. In 

relation to the number o f children in this sample, the mean number was 2.2 children 

(SD = 1.5, range from 0 - 7). Sixty-two percent were employed outside the home or had 

a business in their home. The rest of the sample were retired (17.8%), unemployed 

(12.2%), worked as a homemaker (7.5%), or a student (0.9%). Most o f those who were 

employed, worked during the day (44%), but 18% worked strictly during the evening or a 

combination o f days and evenings. The majority o f those who were employed, worked a 

mean o f  36.9 hours each week (SD of 12.38, range o f 5 to 60 hours).

In relation to formal education, the sample had a mean o f  14.4 years (SD o f 2.4, 

range o f  8 - 22 years). Most o f the participants had a high school diploma or GED 

(39.3%), but 33.7% had either a bachelor’s or a graduate degree. The most frequent stated 

family income o f the sample ranged from 575,000 to 599,999 (23.4%) with 30% having 

an annual income o f less than 530,000 (see Table 1).
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Table 1

Description o f  Education and Annual Income

Highest education degree (N = 107) Frequency Percent

No high school diploma 1 0.9

High school diploma or GED 42 39.3

Technical school diploma 15 14.0

Associate degree 13 12.1

Bachelor’s degree 25 23.4

Master’s degree 9 8.4

Doctorate degree 2 1.9

Family income (N = 106) Frequency Percent

Less than 10,000 11 10.3

10-19,999 11 10.3

20-29,999 10 9.3

40-49,999 16 16.0

50-74,999 18 16.8

75-99,999 25 23.3

Greater than 100.000 15 14.0

Physical Characteristics o f  the Sample 

Activity’ in the sample.

The majority o f  the sample evaluated their activity level on the MPQ as some 

(46%) while the rest evaluated activity as good (31%), little (21%), or none (2%). In 

relation to reported organized activity, 29% o f the sample reported no organized 

exercising while 47% reported completing one to three exercise sessions each week. The 

rest o f the group (24%) completed four to eight sessions o f exercise each week. The 

duration o f the each exercise session ranged from 5 to 70 minutes with 30 minutes (18%)
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as the most frequent amount o f exercise time followed by 20 minutes (14%) and 15 

minutes (11%). Walking (16%) was the most frequent exercise routine followed by 

stretching (7%), weight training (5%), water therapy (5%), biking (4%), light aerobics 

(3%). treadmill (3%), dancing (1%). and tai chi (1%). On the paper and pencil test o f the 

Human Activity Profile, the sample had a mean score o f  55 (SD = 13.6, range from 18 - 

89) on the adjusted activity score. This mean placed the sample in the first percentile for 

females, 60 - 64 years of age and below the first percentile for all other ages, according to 

Fix and Daughton (1988).

The mean of total activity per epoch over the 72 hours (mesor) in the actigraph 

subgroup, ranged from 43 -  207 movements per minute (M  = 125, SD = 23). The mesor 

indicated the arithmetic mean of the activity data that were collected at one-minute 

epochs. The mean amplitude o f activity per epoch over the 72 hours ranged from 32 to 

182 (M  = 96, SD = 21). The amplitude measurement indicated the change from higher to 

lower activity due to rhythmicity (see Table 2).

Table 2

Actigraph Group Descriptives o f  Activity' (N = 85)

Mean Median SD Range

Day one mean activity/epoch 125 125 22 3 8 -1 8 1

Day two mean activity/epoch 124 124 26 4 5 -2 1 0

Day three mean activity/epoch 125 122 33 4 4 -3 2 4

72-hour mean activity/epoch 125 123 23 4 3 -2 0 7

Day one amplitude o f activity/epoch 96 97 26 25 -  189

Day two amplitude o f activity/epoch 100 100 24 2 8 -2 0 0

Day three amplitude o f activity/epoch 99 100 25 2 9 -2 0 9

72-hour mean amplitude o f activity/epoch 96 96 21 3 2 -1 8 2
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Description o f  the co-morbidities in the sample.

In relation to co-morbidity, the majority o f the participants stated that irritable 

bowel (48%). arthritis (38%), and tension headache (34%) were the most frequent 

problems occurring with the fibromyalgia and interstitial cystitis (5%) and anemia (1%) 

occurring the least (see Table 3). Overall, the participants had a mean o f two co

morbidities (SD = 1). Twenty-six declared that they had no co-morbidities and one 

participant stated that she had six co-morbidities with the fibromyalgia. The women also 

reported the following accompanying symptoms on the McGill Pain questionnaire at the 

time o f  testing: headache (56.1%), drowsiness (54.2%), dizziness (45.8%), diarrhea 

(34.6%), constipation (29.9%), and nausea (29%). During the time o f testing, 53% 

declared that they were currently experiencing a flare-up o f fibromyalgia.

Table 3

Sample Frequency and Percent o f  Co-morbidities from Demographic Questionnaire

(N =107)

Co-morbidity Frequency Percent

Irritable bowel 51 47.7

Arthritis (treated) 38 38.0

Tension headache 36 33.6

Thyroid disease (treated) 23 21.5

Tempero-mandibular joint syndrome 13 12.1

Chronic pelvic pain 13 12.1

Interstitial cystitis 5 4.7

Anemia (treated) 1 0.9

Before the diagnosis o f  fibromyalgia, some o f the sample recalled the occurrence 

of physical trauma (64%) and/or severe infectious illness (36%). When the participants
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listed any recall of physical trauma, the most frequent explanations were motor vehicle 

accidents (32%), surgery (10%), falls or fractures (9%), childbirth (3%), and abuse in a 

marriage or as a child (2%). Both viral (17%) and bacterial (12%) infections were listed 

as the most frequent explanation o f possible illness before the diagnosis o f  fibromyalgia.

Description o f  fatigue and sleep-wake disturbance in the sample.

With regard to fatigue, the mean score on the GFI o f the MAF was 36 (SD = 8.3, 

range from 8 to 49.9) out o f a possible score o f  50. The majority o f the women reported 

that their fatigue had gone up and down (43%) or stayed the same (30%) over the past 

week. Regarding sleep-wake disturbance, sixty-eight percent o f the sample reported that 

their sleep was fitful on the McGill Pain Questionnaire. In the subset o f  85 actigraph 

participants, the mean number o f  awakenings for each night was 9 (SD  = 4.9) with a 

range from 1 -24 awakenings. The mean of the total number of awakenings over 72 hours 

was 28 (SD = 15, range from 3 to 71). The mean percentage of nighttime sleep each 

night was 88% (SD = 10, range o f 47 - 98%) for this subgroup (see Table 4).

Table 4

Actigraph Group Descriptives on Sleep-Wake Disturbance (N = 85)

Variable Mean Median SD Range

Night one number of awakenings 9.3 8.0 5.8 0.0 -  26.0

Night two number of awakenings 8.9 8.0 5.6 1 .0 -2 4 .0

Night three number o f awakenings 9.5 8.0 6.7 1 .0 -3 8 .0

Mean awakenings for each night 9.2 8.3 4.9 1 .0 -2 4 .0

Night one percentage o f  sleep 87.5 93.0 12.9 35 -100

Night two percentage o f sleep 88.7 92.0 10.4 51 - 99

Night three percentage o f sleep 88.0 92.0 10.8 45 - 99

Mean percent o f night-time sleep each night 88.1 91.0 10.1 4 7 .0 -9 8 .0
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Description ofphysical fitness in the sample.

In testing flexibility with the modified sit and reach test, women from 27 to 39 

years o f age, performed in the eighth percentile. For those 40 to 49 years o f age, their 

performance placed them in the eighteenth percentile and for those 50 and older, their 

modified sit and reach test placed them in the twenty-fifth percentile (Hoeger, 1989). The 

whole sample had a mean o f 8.5 inches (SD = 3.1) in the modified sit and reach test with 

the scores ranging from 0 to 15.5 inches. In the hand grip strength test, the total sample 

performed at a mean combined hand strength score o f 45.7 kilograms (SD = 15.2) within 

a range o f 10.3 -  82.2 kilograms Those subjects aged 27 to 39, performed in the twenty- 

fourth percentile in the hand grip test. Those 40 to 49 years o f  age, performed in the 

twenty-first percentile and those who were 50 years or older performed the hand grip test 

in the thirtieth percentile (Reid, 1992). In measuring endurance, the participants walked a 

mean distance o f 428 meters (SD = 89, range from 227-664 meters) in the 6-minute time 

interval interpreted as a very poor category of aerobic fitness in all age groups (Cooper, 

1970).

Psychologic Characteristics o f  the Sample

In the recall o f  possible emotional stress before the diagnosis o f fibromyalgia, 

physical and emotional illness in a relative (29%) was the most frequent explanation, 

followed by depression or anxiety in self (14%), employment problems (12%), abusive 

childhood and marriage (8%), and divorce (6.5%). The total score on the Center for 

Epidemiologic Studies Depression scale had a mean score o f  22 (SD =11,  ranging from 

1 - 56) out of a possible 60 in this sample. This mean score suggests an interpretation of 

distress that may accompany clinical depression, according to Turk and Okifuji (1994).
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Pain Characteristics in the Sample

When measuring pain on the MPQ, the fibromyalgia women rated the total 

sensory subscale with a mean score o f  21 (SD = 7.5, range from 3 - 3 7 )  out o f a possible 

total sensory pain rating index o f 42. The women rated the total affective subscale with a 

mean score o f 5.2 (SD = 3.1, range from 1 - 14) out o f a possible total affective pain 

rating index of 14. The MPQ total number o f words chosen had a mean o f 16 (SD = 4.1, 

range from 2 - 20), counting all 20 word categories on the tool. Over forty-six percent of 

the sample described pain on the sensory MPQ as aching, throbbing, sharp, tender, 

burning, gnawing, and shooting, while exhausting, sickening, and wretched were the 

most frequently chosen on the affective MPQ (see Table 5).

Table 5

McGill Pain Questionnaire in Sample (N =107)

Most frequently used words Frequency Percent

Sensory MPQ:

Aching 65 60.7

Throbbing 56 52.3

Sharp 54 50.5

Tender 53 49.5

Burning 52 48.6

Gnawing 51 47.7

Shooting 50 46.7

Affective MPQ:

Exhausting 57 53.3

Sickening 51 47.7

Wretched 50 46.7
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Seventy-three percent o f the participants described their pain as constant on the 

MPQ with the rest describing the pain as periodic (24%) or brief (3%).

When measuring the intensity of pain on the visual analog scale, the sample o f 

107 participants had a mean o f 4.6 cm (SD = 2.2, range from 0.2 -  8.5) out o f  a possible 

10 cm scale. In the 85 participants who wore the actigraph for 72 hours, there was very 

little difference in the pain intensity measurement in the morning upon arising from sleep 

and in the evening before going to bed. The mean morning visual analog scale was 4.5 

cm (SD = 2.0, range from 0.4 -  8.6) and the mean evening visual analog scale was 4.8 

cm (SD = 1.9, range from 0.8 -  8.3) out of a 10 cm scale (see Table 6).

Table 6

Actigraph Group Descriptives on Pain Intensity (N  = 85)

Pain measures Mean SD Range

Day one VAS scores in AM 4.6 2.5 0.5 -  10.0

Day two VAS scores in AM 4.5 2.5

*r\dir<\d

Day three VAS score in AM 4.4 2.2 0 .5 - 9.5

Mean VAS scores in AM 4.5 2.1 0 .4 - 8.6

Day one VAS scores in PM 4.7 2.2

od•©d

Day two VAS scores in PM 4.9 2.1 0 .5 - 8.5

Day three VAS scores in PM 4.9 2.3

odio

Mean VAS scores in PM 4.8 1.9 0 .8 -  8.3

Medications and Treatments Used by the Sample

In medicating fibromyalgia, the sample most frequently used over-the-counter 

vitamins, minerals and herbal remedies (76%). Seventy-three percent used non-steroidal 

anti-inflammatory medications followed by antidepressants (60%) and muscle relaxants
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(27%). Only 4% used no medication at all (see Table 7). Overall, the mean of the total 

number of medications used per participant was five (SD = 3, range from 0 - 1 3  

medications).

Table 7

Use o f  Medications and Supplements by the Sample (N = 107)

Medications/Supplements Frequency Percent

Vitamins, minerals, herbal remedies 81 75.7

Pain medications:

Non-steroidal anti-inflammatory 78 72.9

Opioids 26 24.3

Medications that alter mood:

Antidepressants 64 59.8

Anti-anxiety medications 17 15.9

Muscle relaxants 29 27.1

Anticonvulsants 16 15.0

Sleep medications 14 13.1

No medication 4 3.7

The most frequently used treatment o f  the sample was massage (31%), followed 

by whirlpool/heat therapy (22%), chiropractic therapy (11%) and relaxation type 

therapies (11%). Other treatments used less frequently were the following: physical 

therapy (6%), icing (6%), psychotherapy (4%), and an electrical stimulator (3%). 

Alternative methods such as diet modification, acupuncture, acupressure, magnet therapy, 

and healing touch were used by 13% of the sample (see Table 8). Overall, the mean o f
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the total number o f treatments used by each participant was one (SD = 1, range from 0 -  

5 treatments).

Table 8

Frequency and Percent o f  Treatment other than Exercise Use by Sample (N-J07)

Treatment Frequency Percent

Cutaneous treatment:

Massage 33 30.8

Whirlpoor/heat therapy 24 22.4

Chiropractic therapy 12 11.2

Physical therapy 6 5.6

Icing 6 5.6

Electical stimulator 3 2.8

Psychological treatment:

Relaxation, distraction, imagery, prayer, rest 12 11.2

Psychotherapy, counseling, biofeedback 4 3.7

Alternative methods:

Diet modification 5 4.7

Acupuncture,acupressure 4 3.7

Magnet therapy 3 2.8

Healing touch 1 0.9

Results o f  the Major Aims o f  the Study

Aim 1

The first aim o f the study was to describe the differences or relationships with the 

sociocultural (i.e. age and education ), physical (i.e. activity measured by the Human 

Activity Profile and McGill Pain Questionnaire; co-morbidity such as pelvic pain; 

fatigue; flare-up; physical fitness; and physical trauma), and psychologic (i.e.depression)
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domain variables and the sensory, affective, and intensity pain measurements in women 

with fibromyalgia.

l-lests with the Categorical Variables and the Pain Measurements.

In order to detect any differences within the sample between the categorical 

domain variables (i.e. co-morbidities such as arthritis, thyroid disease, irritable bowel, 

tension headache, temporomandibular joint disease, interstitial cystitis, pelvic pain; flare- 

up; and physical trauma) and the sensory, affective, and intensity pain measurements, 

independent t-tests were completed with Levene’s test for equality o f  variances and a t- 

test for equality o f means. The dichotomous, categorical variables acted as the nominal 

level grouping variables with the pain measurements acting as separate, continuous 

dependent variables.

Regarding the detection of group differences on sensory pain, the co-morbidity, 

pelvic pain (r.105 = -2.6, p  < .01), physical trauma (r,105 = -2.8, p  < .005), and flare-up 

(r. 105 = -2.9, p  < .004) were significant. Two variables demonstrated significant 

differences for affective pain: the co-morbidity : pelvic pain (t. 105) = -2.6, p  < .01) and 

flare-up (r, 105 = -2.4, p  < .02). Flare-up was the only variable that demonstrated 

significant differences for the intensity o f  pain (t, 105 = -4.8, p  < .000). The other co

morbidities o f anemia, arthritis, thyroid disease, irritable bowel, tension headache, 

temporomandibular joint disease, and interstitial cystitis did not demonstrate any 

significant differences for the pain measurements.

Correlations with Sensory. Affective, and Intensity’ Pain Measurements.

Pearson product-moment correlations were performed on all the continuous 

variables listed in aim one and the sensory, affective, and intensity pain measurements.

R ep ro d u ced  with p erm issio n  o f  th e  copyrigh t ow n er. Further reproduction  prohibited w ithout p erm issio n .



85

Age. education, and the physical fitness measurements were not significantly correlated 

to any o f the pain measurements.

Fatigue had the highest correlation to sensory' pain (r = .39, p < .01), followed by 

depression (r = .22, p < .05), and activity measured by the McGill Pain Questionnaire (r 

= -.22, p  < .05). In the affective pain measurement, activity, measured by the MPQ 

(r = -.36, p  < .01) and fatigue (r = .36, p  < .01) had the highest association, followed by 

depression (r =.35, p  < .01) and activity, measured by the HAP(r = -.20, p  < .05).With 

regard to the intensity of pain, depression and fatigue were the most significant 

correlations, both (r = .36, p  < .01). followed by activity, measured by the MPQ (r = -.22, 

p< .05) ( see Table 9). In conclusion, the variables o f  activity, fatigue and depression had 

significant correlations with all the components o f  pain.

Table 9

Correlations Between Sociocultural, Physical, and Psychologic Domain Variables and 

the Sensory/Affective/Intensity Components o f  Pain (N  = 107)

Variables Sensory Affective Intensity

Sociocultural domain:

Age -.11 -.04 -.13

Education -.04 -.05 -.06

Physical domain:

Activity (HAP) -.13 -.20* -.18

Activity (MPQ) -.22* -.36** -.22*

Fatigue .39** .36** .36**

Physical fitness: grip -.12 -.10 -.10

Physical fitness: sit and reach .10 .06 .01

Physical fitness: walk .01 -.10 -.02

Psychologic domain:

Depression .22* .35** .36**

*p < .05, two tailed. **p < .01, two tailed.
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Aim 2

The second aim o f  the study was to explain the sociocultural (i.e. age and 

education), physical (i.e. activity measured by the HAP and MPQ; co-morbidity such as 

pelvic pain; fatigue; flare-up; physical fitness; and physical trauma) and psychologic (i.e. 

depression) domain variables that predict the sensory, affective, and intensity pain 

measurements in women with fibromyalgia.

Standard multiple linear regressions were performed with the predictor domain 

variables regressed on each component o f the criterion variable, chronic pain (i.e. 

sensory, affective, and intensity pain measurements). Only those predictor domain 

variables that were significantly correlated to the criterion variable or demonstrated 

differences on the criterion variable were used in the proposed regression equations. 

Therefore, no sociocultural domain variables nor any o f the testing o f the physical 

domain variable, physical fitness, were entered into the regression equations (See Table 

9). The nominal level variables were only included in the regression analysis after 

dummy coding.

In explaining the variance o f sensory pain in the fibromyalgia patient, the 

following physical domain variables were entered into the initial regression equation as 

predictors: activity measured by the MPQ; co-morbidity: pelvic pain; fatigue; flare-up; 

and physical trauma, and the psychologic domain variable, depression. The final 

regression equation included fatigue, pelvic pain and physical trauma to explain 23 % o f 

sensory pain variance in the sample (see Table 10).
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Table 10

Standard Regression Analysis fo r  Domain Variables Predicting the Sensory Aspect o f  

Pain in Women with fibromyalgia (N =10 7)

Model B SE B Beta t Rr

(Constant) 8.4 2.9 2.92** .22

Fatigue 0.3 0.1 0.33 2.69***

Co-mobidity: pelvic pain 4.4 2.0 0.19 2.22*

Physical trauma 3.0 1.4 0.20 2.21*

*p < .05. **p < .01. ***p < .001.

With regard to explaining the variance o f affective aspects o f pain in this sample, 

the following physical domain variables were entered into the standard regression as 

predictors: activity measured by HAP and MPQ, the co-morbidity: pelvic pain, fatigue, 

and flare-up. and the psychologic domain variable o f depression. Twenty-three percent o f 

the variance of affective pain was explained by the final regression equation that included 

the predictor variables o f activity measured by the MPQ, depression and pelvic pain (see 

Table 11).

Table 11

Standard Regression Analysis fo r  Domain Variables Predicting the Affective Aspect o f  

Pain in Women with Fibromyalgia (N=107)

Model B S E B Beta t R2

(Constant) 5.70 1.10 4.99*** .22

Depression 0.06 0.03 0.23 2.46*

Co-morbidity:pelvic pain 2.00 0.80 0.21 2.43*

Activity by MPQ -1.00 0.40 -0.26 -2.80**

*p< .05. **p< .01. ***p< .001.
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The third and final initial regression equation consisted o f  the following variables 

as predictors o f the intensity of pain: activity measured by the MPQ, fatigue, and flare-up 

from the physical domain and depression from the psychologic domain. The final 

regression equation included the variables o f  flare-up and depression to explain 25% o f 

the variance in the intensity of pain in the fibromyalgia women (see Table 12).

Table 12

Standard Regression Analysis fo r  Domain Variables Predicting the Intensity o f Pain in 

Women with Fibromyalgia (N =107)

Model B SE B Beta t R-

(Constant) 2.60 0.43 6.09*** .25

Flare-up 1.60 0.38 0.36 4.14***

Depression 0.05 0.02 0.28 3.17**

**p<.oi.  ***/?<.001.

Aim 3

The third aim o f the study was to describe the relationships between the 

components o f the physical domain variables o f sleep-wake disturbance (i.e. daily and 

mean number o f awakenings each night, daily and mean percentage o f the sleep each 

night), activity (i.e. daily and 72-hour mean total activity per epoch, daily and 72-hour 

mean amplitude o f  the activity per epoch) and the daily and mean morning/evening 

intensity o f pain in a subset o f women with fibromyalgia (N  = 85), based on actigraph 

recordings over seventy-two hours. Pearson product-moment correlations were 

performed on the variables of sleep-wake disturbance, activity and the daily and mean 

morning and evening intensity o f pain.

R ep ro d u ced  with p erm issio n  o f  th e  copyrigh t ow n er. Further reproduction  prohibited w ithout p erm issio n .



89

The analysis yielded no significant correlations between the sleep-wake 

disturbance (daily and mean number o f awakenings each night, daily and mean 

percentage of sleep each night), activity (daily and 72-hour mean total activity per epoch, 

daily and 72-hour mean amplitude o f the activity per epoch) and the morning intensity of 

chronic pain. In the correlations between the sleep-wake disturbance and the evening 

intensity of pain, only the awakenings yielded significant results, not the daily or mean 

percentage of sleep each night. Night three number of awakenings significantly 

correlated to day two evening pain (r = .25, p < .05), to day three evening pain (r = .32, 

p  < .01), and to the mean evening pain intensity (r = .24, p < .05). Day three evening pain 

intensity correlated positively to the mean awakenings each night ( r  < .22, p  < .05). The 

analysis only yielded one significant correlation between the activity measures and the 

evening intensity of pain with a positive correlation between day two amplitude of 

activity per epoch and day 2 evening pain (r = .24. p  < .05).

Table 13

Correlations between the Variable o f  Sleep-wake Disturbance and the PM Intensity o f 

Chronic Pain (N = 85)

Variables Day 1 PM Pain Day 2 PM Pain Day 3 PM Pain Mean PM Pain

Night 1 awakenings .09 .10 .13 .12

Night 2 awakenings .08 .10 .09 .10

Night 3 awakenings .05 .25* .32** .24*

Mean awakenings each night .08 .18 .23* .18

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

There were significant moderate correlations with related variables, morning 

(AM) pain and the evening (PM) pain (r = .47, p  < .01) and 72-hour mean total activity
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per epoch and 72 hour mean amplitude o f  the activity per epoch (r = .59, p  < .01). 

Understandably, the mean number o f awakenings each night showed a strong inverse 

association to the mean percentage o f sleep each night (r = -.61, p  < .01).

There were also some significant correlations between the activity actigraph 

measured variables and the sleep-wake disturbance variables. Day two mean o f the 

activity per epoch showed a postive correlation to night two awakenings (r = .23, p  <  .05) 

and to night three awakenings (r = .23, p  < .05) as well as to the percentage of sleep 

during night two and night three, (r = -.30, p  < .01) and (r = -.34, p  < .01), respectively. 

The mean percentage of sleep each night inversely correlated to the 72-hour mean total 

activity per epoch (r = - .30, p  <.01) and positively correlated to the 72-hour mean 

amplitude o f the activity per epoch (r = .25, p  <.05).

Summary’ o f  the Results 

The results demonstrated such sociocultural characteristics as a middle-aged 

sample with the majority being Caucasian and married or partnered with a mean number 

of 2.2 children. Most work outside the home during the day for a mean o f 37 hours. The 

majority o f  the sample had at least a high school diploma or GED with a mean o f  14 

years o f  education. Most declared a family income of S40,000 or more.

Regarding the physical domain characteristics o f the sample, most completed one 

to three sessions o f exercise each week, usually walking, for a mean duration o f 30 

minutes. Most evaluated their activity level on the MPQ as “some” which reflects the 

mean score o f 55 on the HAP. In the physical fitness testing, the scores o f the modified 

sit and reach test and the hand grip strength test, placed the sample between the eighth 

and the thirtieth percentile, depending on the age o f the participant. The mean o f the 6-
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minute walk test, also reflected a very poor category of aerobic fitness according to 

Cooper (1970).

Most of the participants had at least two other co-morbidities with the 

fibromyalgia. A majority o f the sample recalled some form o f physical trauma that 

occurred before the diagnosis o f fibromyalgia and most were currently experiencing a 

flare-up of the fibromyalgia symptoms during the time of testing.

Regarding fatigue and the sleep-wake disturbance, the mean score on the GFI o f 

the MAF indicated a moderate level of fatigue. The participants reported a fitful sleep 

that was reflected by the mean number of awakenings each night in the subset of 

actigraph users.

In relation to psychologic characteristics o f  the sample, physical and emotional 

illness in a relative was identified as the most frequent explanation o f  emotional stress. 

The sample mean in the CES-D scale was much higher than the original cut-off score o f 

16 by Radloff (1977) which indicates a distress that may accompany major depression.

Regarding pain characteristics, the means o f the sensory and affective subscales 

o f the MPQ and the intensity o f the VAS were all recorded in the middle o f the respective 

scales which reflects moderate estimations o f pain. Most o f the participants described 

their pain as constant. The actigraphy subset o f  participants indicated a moderate 

intensity of pain both in the morning and in the evening evaluation on the VAS. Even 

though the total sample attempted to control their symptoms with many different 

categories of over-the counter and prescribed medications, there was only a mean o f 5 

medications most frequently used by each participant.
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In addressing the first aim of the study, the variables o f activity measured by the 

MPQ, fatigue, and depression were found to be significantly correlated to the sensory 

component o f pain. Activity measured by the MPQ and HAP, fatigue, and depression 

were significantly correlated with the affective component o f pain. In relationship to the 

intensity o f pain, activity measured by the MPQ. fatigue, and depression were significant 

correlations. No sociocultural variables or physical fitness measurements were found to 

be correlated to any o f the sensory, affective or intensity components o f pain. The 

following differences resulted between the dichotomous categorical variables and the 

pain measurements: pelvic pain, physical trauma, and flare-up with sensory pain; pelvic 

pain and flare-up with affective pain; and flare-up with the intensity o f pain.

Multiple linear regression equations were generated in aim two through the use o f  

the significant correlations and t-tests in aim one. These equations explained the variance 

o f 23% o f sensory pain (i.e. fatigue, pelvic pain, and physical trauma), 23% of affective 

pain (i.e. activity, depression, and pelvic pain), and 25% o f  the intensity o f pain (i.e. 

flare-up and depression).

In the third and final aim of the study, only the evening intensity o f  pain had some 

significant correlations to night awakenings and one measurement o f activity but no 

significant correlations were found between the morning intensity o f pain and the sleep- 

wake disturbance or activity. The mean percentage o f sleep each night did show 

significance with a moderate inverse correlation to the 72-hour mean total activity per 

epoch and a moderate positive correlation to the 72-hour mean amplitude o f the activity 

per epoch.
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CHAPTER 5 

Discussion 

Summary o f  the Study 

Fibromyalgia is considered a non-inflammatory condition found in 3-to 6-million 

American adults with females as the majority o f those suffering (Boissevan & McCain, 

1991; Goldenberg, 1999; Rothchild, 1991). This condition is characterized by chronic 

musculoskeletal aching pain and diagnosed with multiple predictable tender points 

(Croft, Scholium & Silman, 1994). The pain occurs in 98% of the patients (Wolfe et al.,

1990). Therefore, the perception o f chronic pain was the main concept of the conceptual 

framework, Model for Chronic Pain Management in the Fibromyalgia Patient by Hughes 

(2001). There are also other sociocultural, physical and psychologic variables that may 

influence the fibromyalgia pain which are reflected in the conceptual framework as three 

domains o f influencing variables. Yet the sociocultural variables o f age, education and 

ethnicity have not been fully studied in this population. Research regarding the physical 

and psychologic variables o f activity, co-morbidity, fatigue, flare-up, physical fitness, 

physical trauma, sleep-wake disturbance and depression has yielded inconsistent results 

in the relationship between these variables and the fibromyalgia pain. In addition, the 

main mechanisms underlying the etiology o f this syndrome have not been well 

established. There have been links between the pain and the musculoskeletal, 

neuroendocrine and central nervous system in the pathophysiology o f  this condition yet 

there is a scarcity of research in the definitive causality (Weigent et al., 1998).

Fibromyalgia affects the daily lives of those suffering with it with large economic, 

physical and psychologic impact (Bonica, 1990; Cathy et al., 1988; Jacobsen, Peterson,
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and Danneskiold-Samsoe, 1993; Kaplan et al., 2000). But the literature does not yield a 

clear picture of the etiology nor variables that may influence the chronic pain. Therefore, 

this descriptive, correlational study was designed to determine the sociocultural, physical, 

and psychologic variables that predict chronic pain in women with fibromyalgia and 

describe the relationship with the variables and the components o f  pain. In response to 

the gaps in the knowledge base, the following aims were established in the sample of 

fibromyalgia patients:

1. To describe the differences or relationships with the sociocultural (i.e. age and 

education), physical (i.e. activity measured by the Human Activity Profile and 

McGill Pain Questionnaire; co-morbidity such as pelvic pain; fatigue; flare-up; 

physical fitness; and physical trauma), and psychologic (i.e. depression) domain 

variables and the sensory, affective, and intensity pain measurements in women 

with fibromyalgia.

2. To explain the sociocultural (i.e. age and education), physical (i.e. activity 

measured by the Human Activity profile and McGill Pain Questionnaire; co

morbidity such as pelvic pain; fatigue; flare-up; physical fitness; and physical 

trauma) and psychologic (i.e. depression) domain variables that predict the 

sensory, affective, and intensity pain measurements in women with fibromyalgia.

3. To describe the relationships between the components of the physical domain 

variables of sleep-wake disturbance (i.e. daily and mean number o f awakenings 

each night, daily and mean percentage o f sleep each night), activity (i.e. daily and 

72-hour mean total activity per epoch, daily and 72-hour mean amplitude o f the 

activity per epoch) and the daily and mean moming/evening intensity o f chronic
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pain in a subset o f women with fibromyalgia, based on daily actigraph recordings 

over seventy-two hours.

One-hundred-eight fibromyalgia participants were identified by rheumatology 

clinics and volunteered from the community and 107 took part in the study. Data were 

collected using a demographic questionnaire, McGill Pain questionnaire, visual analog 

scale, the Human Activity Profile, Multidimensional Assessment o f Fatigue scale and the 

Center for Epidemiologic Studies Depression scale. All o f the participants also completed 

a modified sit and reach test, a grip test, and a walk test. A subset o f the sample 

participated in actigraph testing and filled out an activity log over seventy-two hours.

Summary o f  the Major Findings 

Regarding the sociocultural characteristics o f the sample, the participants were 

mostly well-educated, middle-aged, Caucasian, and married or partnered with children. 

The physical characteristics o f the sample demonstrated a poor level o f physical fitness in 

the modified sit and reach test, the hand grip strength test and the 6-minute walk test, 

despite the majority rating their activity as “some” and declaring the completion o f  one to 

three sessions of exercise each week, for at least 30 minutes. At least 2 co-morbidities 

were present in the majority o f the sample with most recalling some form o f physical 

trauma before the diagnosis o f the fibromyalgia. Most rated their fatigue at a moderate 

level and reponed a fitful sleep. In the actigraph subset, the mean percentage o f  sleep 

each night did show significance with a moderate inverse correlation to the 72-hour mean 

total activity per epoch and a moderate positive correlation to the 72- hour mean 

amplitude o f the activity per epoch. Psychologically, the sample mean of the CES-D 

demonstrated a distress that may accompany major depression.
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Most o f the participants declared that they were currently experiencing a flare-up 

of the fibromyalgia. This was reflected by the sample's description o f a constant, 

moderately intense pain that did not seem to change from morning to evening, noted in 

the actigraph subset. In describing the relationships with the domain variables and pain, 

activity, measured by the MPQ, fatigue, and depression were significantly correlated to 

the sensory, affective and intensity components o f pain. No sociocultural variables or 

physical fitness measurements were correlated to any o f the components o f  pain. 

Significant differences were noted between the following categorical domain variables 

and the pain measurements: pelvic pain, physical trauma, and flare-up with sensory pain; 

pelvic pain and flare-up with affective pain; and flare-up with the intensity o f pain. Flare- 

up seemed to show differences in all three components o f pain. Through multiple linear 

regression, equations were generated that explained the variance of 23% o f  sensory pain 

(i.e. fatigue, pelvic pain, and physical trauma), 23% of affective pain (i.e. activity, 

depression, and pelvic pain), and 25% o f the intensity o f pain (i.e. flare-up and 

depression). In the actigraph subgroup, only the evening intensity o f pain had significant 

correlations to night awakenings and one measurement o f activity. The morning intensity 

o f pain had no significant correlations to any measurement of sleep-wake disturbance or 

activity.

Discussion o f  the Findings 

The mean age of the sample (51.1 years) falls within the parameters noted in the 

literature. But Wolfe et al. (1995) suggested that the prevalence of the syndrome 

increases with age from 18 to 79. Karper (2000) states that fibromyalgia occurs in 7.4% 

o f  70-year-old women. This cannot be concluded with this study since there were only 17
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patients over the age o f  60, 78 patients between the ages o f 40 and 60 years, and 12 under 

the age o f 40. Reiffenberger and Amundson (1996) note that most of the fibromyalgia 

cases are diagnosed between the ages o f  20 and 50 which is consistent with the number o f 

months in this study that ranged from 3 to 360 months.

The educational level of the sample was high with a mean o f 14.4 years of 

education. Only one participant did not have the equivalent o f a high school education. 

Therefore little can be compared to the literature that found poorer clinical status in those 

who had not completed high school (Callahan et al., 1989). The employment rate o f the 

sample was consistent with the literature since 62% were employed in this study in 

comparison to 60% stated in the study by Cathey et al., 1988. The family income was 

also moderate to high with 70% of the sample having an annual family income of at least 

540,000 or greater.

Ethnicity o f  the study’s participants was also consistent with the literature since 

94% were Caucasian and the literature states a frequency o f 91%. But there were more 

Blacks (3.7%) and American Indians (.9%) in this study than the literature has cited 

(Wolfe et al., 1990).

In relation to activity, most o f the sample reported exercising one to three sessions 

each week, yet the Human Activity Profile mean score o f 55 placed the participants on or 

below the first percentile for females in their respective age group (Fix & Daughton,

1988). This low level o f  activity was also reflected in the sample subset o f actigraph users 

with the 72-hour mean of total activity per epoch as 125. This mean was low compared to 

a study by Brown et al. (1990) in which 23 healthy persons between 22 and 54 years o f 

age had a mesor (mean of the total activity per epoch over 24 hours) between 143-158
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movements per minute. The Brown et al. (1990) study was intended for use as a 

normative comparison of actigraphy recording o f wrist movement since the group was 

comprised of healthy participants, aged between 22 - 54 years, without medical hsitory of 

sleep problems or any systemic illness that restricted activity. The amplitude of activity 

per epoch of this study’s fibromyalgia subset, reflecting the change between the height of 

daytime activity and the depth o f  activity during sleep at night, was also low (M =  96) 

compared to the Brown et al. (1990) study. The range o f the amplitude o f  wrist activity in 

the Brown et al. (1990) study varied between 102 -  129 in the 13 females in the study.

But the findings o f this study were consistent with Simon (1989,1996) who concluded 

that patients with chronic pain become increasingly inactive. Problems encountered in 

exercise programs with fibromyalgia patients have been cited as a low percentage o f 

volunteers, a high percentage o f  withdrawals, and an absence o f improvement in aerobic 

capacity (Meyer & Lemley, 2000; Norregaard et al., 1997).

This lower level of activity also seemed to be evident in the physical fitness o f the 

sample. In the modified sit and reach test and the hand grip strength test, the participants 

fell between the eighth and the thirtieth percentile, depending on age. The sample mean 

of 428 meters in the 6-minute walk test also fell into the very poor category in the age 

classification of less than 30 years to over 50 years o f age. The poor physical fitness of 

the sample was consistent with the literature suggesting a connection between the lower 

level o f  activity and a reduction in muscle strength, flexibility, and endurance (Clark, 

1994; Jacobsen & Danneskiold-Samsoe, 1992; Mengshoel et al., 1990; Nordenskiold & 

Grimby, 1993; NorTegaard et al., 1995).
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Regarding co-morbidity, subjects in this study reported symptoms o f headache, 

drowsiness, dizziness, diarrhea, constipation, and nausea on the MPQ which is consistent 

with the symptoms o f such co-morbidities as irritable bowel syndrome and tension 

headaches that occurred in at least a third o f  the study sample and are frequently 

mentioned in the literature (Millea & Holloway, 2000; Veale et al., 1991; Yunas et al.,

1989). Such conditions as the ones mentioned above and chronic pelvic pain or 

dysmenorrhea, also present in 12% of the sample, can be related to anxiety and 

depression according to Yunas et al.(1989) and could augment a patient's pain 

perception. A majority o f the study sample (64%) recalled the occurrence o f physical 

trauma before the diagnosis o f  fibromyalgia as well as a severe infectious illness in a 

smaller percentage (36%). Literature supports the theory that physical trauma such as 

motor vehicle accidents or sexual and physical abuse and infection can stimulate the 

nociception process, thus triggering or worsening the fibromyalgia pain (Alexander et al., 

1998; Clauw & Chrousos, 1997; Weigent et al., 1998; White et al., 2000). Literature also 

supports the theory that flare-ups o f fibromyalgia symptoms such as pain occur following 

physical and mental stress (Cunningham, 1996; Waylonis & Heck, 1992). In this study, 

over half o f the participants declared that they were experiencing a flare-up o f 

fibromyalgia. Although specific causes o f the flare-up were not asked such as cold or 

weather change, there was no clinically significant difference noted in pain ratings 

between seasons or individual months of testing in this fibromyalgia sample through 

analysis in independent t-tests. Therefore, it can be concluded that seasons may not 

significantly influence this sample in their rating o f pain.
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A sleep-wake disturbance has been demonstrated in fibromyalgia patients as the 

presence of alpha waves in the NREM stage of sleep, prolonged sleep onset latencies, an 

increase in Stage 1 NREM sleep, a reduction in delta sleep in stages 3 and 4 and 

increased microarousals compared to normal subjects (Gerdle & Elert, 1995; Harding, 

1998; Moldofskv et al., 1975). The actigraph group had consistant data, which could 

indicate no acclimation problems with the wearing o f the actigraph. The study sample 

reported their sleep as fitful yet in the actigraph subset the mean number o f  awakenings 

for each night was 9, much lower than the mean awakenings o f 18 in patients with known 

insomnia associated with musculoskeletal pain (Wilson et al., 1998). Yet there is evidence 

of a continuance of poor sleep over the 72 hours, with a mean of 28 total awakenings and 

a range between 3 to 71 total awakenings. This accumulation o f poor sleep could lead to 

the rating o f moderate fatigue on the GF1 of the MAF in the majority o f the study sample.

In regard to the psychologic domain of influence, the study sample did recall 

emotional stress before the diagnosis o f fibromyalgia such as illness in a relative, mood 

alteration in self, employment problems, abuse, and divorce. The sample mean of 22 on 

the CES-D was much higher than the original cut-off score o f 16 according to the CES-D 

originator, Radloff(1977). Since Turk and Okifuji (1994) suggested a cut-off score o f 19 

in chronic pain patients, the sample mean strongly suggests distress that may accompany 

clinical depression in this fibromyalgia group of women. This is a consistent finding in 

the literature with a strong association between depression and fibromyalgia with similar 

symptoms, high rate of major depressive disorders among relatives, and similar 

physiologic abnormalities such as low serotonin and low melatonin (Alfici et al., 1989;
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Burckhardt et al.. 1994: Celiker et al., 1997, Clauw & Chrousos, 1997; Hudson & Pope, 

1996: Wikner et al. 1998; Yunas et al., 1991).

The study participants seemed to mirror the pilot study by Hughes (1999) with a 

moderate level o f pain in the sensory, affective and intensity dimensions with a mean o f 

21 in the PRI-S, a mean of 5.2 in the PRI-A, and a mean rating o f 4.6 on the VAS. Yet 

this study sample’s sensory and affective PRI were higher than the mean ratings o f a 

chronic pain sample comprised o f  arthritis and fibromyalgia patients in a study by Gaskin 

et al. (1992).

The description of constant pain by the majority of the participants and very little 

change in intensity from morning to night in the actigraph subset is consistent with 

diaries o f fibromyalgia patients who revealed no pain free period in two days o f  testing 

(Gundmark et al., 1992). There did not seem to be much of a difference in the mean pain 

intensity in the afternoon testing with all o f the participants compared to the actigraph 

group’s mean pain intensity in the morning or in the night. This is a contrast to the 

rhythm o f fibromyalgia pain cited in the literature in which the pain peaked in the 

morning and evening and ebbed in the afternoon (Moldofsky, 1995; Pollmann, 1994).

Yet in the actigraph group, the mean VAS score in the evening was slightly higher than 

the mean of the other two points in time.

In addition, more words were frequently chosen by the study sample to describe 

the fibromyalgia pain, as evidenced by a mean o f 16 in the total words chosen from the 

MPQ, compared to the mean o f 10 total words in the study by Burckhardt et al. (1992).

The medications used by this sample seemed to be consistent with the literature 

since most o f the participants used non-steroidal anti-inflammatory medications,
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antidepressants, muscle relaxants, and opioids but the vitamins, minerals and herbal 

remedies taken by the majority of the study were not cited as being recommended by 

Bennett, 1999. The lifestyle management recommended by literature was reflected in the 

frequency o f exercise, especially walking, and in the use o f  stress management with 

massage, heat therapy, relaxation type therapies, and psychotherapy in the study subjects 

(Clark, 1994: Bennett et al.. 1996; Buckelew et al., 1998; Burckhardt et al., 1994). But 

other treatments used by the sample reflected more nontraditional therapy with the use o f 

chiropractic therapy, diet modification, acupuncture, acupressure, magnet therapy and 

healing touch and yet have not been frequently cited in the literature. Only recently, the 

prevalence o f unconventional therapy use in rheumatic disease was approximated to 

occur in about 44% of the patients (Wilson & Lieberman, 1999). According to Barbour 

(2000), fibromyalgia patients tried mostly reading fibromyalgia education literature, heat, 

walking, vitamins, and massage to manage the symptoms. These fibromyalgia patients 

rated reading education literature, aromatherapy, support groups, heat, and massage as 

the most effective therapies.

In regard to the relationship with the sociocultural domain variables and the pain, 

neither age nor education significantly correlated to any o f the pain measurements. This 

particular finding was not unsuspected since there was a scarcity o f  research showing any 

relationship between these variables and fibromyalgia pain. Only one study by Callahan 

et al. (1989) demonstrated a significant relationship between a poorer clinical status and 

those who had not completed high school. Perhaps because this study sample had such a 

high mean number o f years in education and only one subject who had not completed 

high school, such an association with fibromyalgia pain was not evidenced.
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In the physical domain, the significant correlations between the variables and the 

pain measurements were relatively low. Activity measured by the MPQ and HAP 

revealed low significant inverse relationships to all the pain ratings. These inverse 

relationships support the theory that fibromyalgia patients may decrease their activity 

with higher pain perception or become inactive and experience pain after unaccustomed 

exercise (Bennett & Jacobsen, 1994; Simon, 1996). There were no significant 

correlations between the physical fitness testing (i.e. modified sit and reach test, grip test, 

and 6-minute walk test) and the measurements o f pain perhaps because the majority of 

the subjects were unfit. Literature supports such analysis since there was research 

showing associations between activity and physical fitness but only theories showing a 

relationship between physical fitness and pain (Jacobsen & Danneskiold-Samsoe, 1992; 

Schuck et al., 1997).

The co-morbidity, pelvic pain, was the only type of co-morbidity that 

demonstrated categorical differences with the sensory and affective pain measurements. 

This is a surprising finding since only 12% o f  the sample declared this problem and other 

conditions such as irritable bowel and tension headache occurred more frequently. Yet 

literature does support that pelvic pain can occur as high as 66% in a fibromyalgia sample 

and has been conjectured to be a related functional syndrome that could increase pain 

perception (Waylonis & Heck, 1992; Yunas et al., 1989).

Two other physical variables, flare-up and physical trauma showed significant 

differences within the sample on the pain measurements. Flare-up demonstrated 

differences on all three components o f pain. This finding seems to be consistent with the 

theory that certain factors could aggravate the symptom of pain and yield higher pain
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perception in fibromyalgia (Cunningham, 1996; Waylonis & Heck, 1992). Physical 

trauma demonstrated a difference on the sensory pain rating. This finding is consistent 

with the theory that physical trauma can stimulate peripheral nociception and worsen 

fibromyalgia symptoms such as pain (Alexander et al., 1998; Clauw & Chrousos, 1997).

Another variable, fatigue, demonstrated more moderate significant associations to 

all the pain ratings, sensory, affective and intensity. This finding is expected since fatigue 

was considered the most disabling symptom in one study and there have been positive 

associations shown between pain and poor sleep in studies o f general chronic pain 

populations (Henriksson et al., 1992; Kolar et al., 1989).

The psychologic domain variable o f depression, had a low significant correlation 

to the sensory pain rating and more moderate significant associations to the affective and 

intensity ratings. Again, this is an expected finding since depression has been well 

documented in the fibromyalgia population (Bemie et al., 1991; Fishbain et al., 1989; 

Martinez et al., 1995). But the findings o f this study are lower than other correlational 

studies in which moderately significant associations were produced between depression 

and fibromyalgia pain (Kurtze et al., 1998; Ledingham et al., 1993). However, these other 

fibromyalgia studies did not use the MPQ and VAS to measure the pain. The studies 

correlated a tender point count and the frequency o f pain rather than a sensory, affective 

and intensity rating of pain to depression.

There was a paucity o f  studies in the literature that used similar variables to 

predict pain in the fibromyalgia population. One study by Burckhardt, Clark and Bennett

(1992), found that depression and group membership each explained 50% o f the variance 

in pain extent, noted as the total number o f body sites circled on the MPQ, between the

R ep ro d u ced  with p erm issio n  o f  th e  copyrigh t ow ner. Further reproduction  prohibited w ithout p erm issio n .



105

fibromyalgia participants and those with rheumatoid arthritis. Another study by 

Baumstark et al. (1993) used a hierarchial multiple regression analysis, entering the 

number of painful areas from the MPQ. age, physical activity and depression into the 

analysis. Physical activity and age explained 27% o f the variance in the number of 

painful areas in the fibromyalgia sample. A similarity between the cited research studies 

and this study was the identification of depression and physical activity as possible 

predictors of pain. Yet the measurement o f pain itself was different in cited studies when 

compared to this present study. The cited studies measured the number o f painful body 

sites, not the specific sensory, affective and intensity components o f pain. In this study, 

no sociocultural domain variables such as age were included in the regression analysis 

because o f a lack of significant correlation with pain. Only variables in the physical 

domain, with the exception o f physical fitness, and psychologic domain were entered into 

the regression analysis.

Fatigue, pelvic pain and physical trauma explained 23% o f the sensory pain 

variance. All three variables have physiologic components that could influence the 

sensation o f pain. It has been postulated that the fatigue could result from poor sleep 

possibly attributed to the low serotonin, low level o f insulin-growth-hormone I, the low 

level o f melatonin, and the high level of substance P documented in fibromyalgia patients 

even though these elements were not measured in this study (Bennett et al., 1995; 

Harding, 1998; Watson et al., 1985; Wikner et al., 1998). Pelvic pain is strongly 

associated in fibromyalgia patients with primary dysmenorrhea, a painful menstruation 

with no diagnosed pelvic pathology but is attributed to excessive production o f 

prostaglandins that seem to cause uterine hypercontractility and arteriolar vasospasm
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(Smeltzer & Bare. 1992: Yunas et al., 1989). The third variable, physical trauma has been 

suggested to promote an increase in the release o f  cytokines, development o f altered 

collagen metabolism in the peripheral nerve endings, muscle microtrauma, and the 

central transmission of pain (Weigent et al. 1998). Therefore, it seems consistent with 

literature that all three variables with strong physiologic connections to pain could 

explain the sensory measurement o f  pain in the fibromyalgia patient.

Activity rated by the participants in the MPQ, depression, and pelvic pain 

explained 23% of the affective pain variance. This was reasonable since each of these 

variables has an emotional component that could influence the affective rating of pain. 

The activity rating on the MPQ was a subjective view o f the individual’s level of activity. 

It is logical that one’s view o f daily activities could be colored by feelings resulting from 

changes in daily schedules since developing pain, adaptation in housework activities due 

to tasks no longer able to be performed, and dissatisfaction in leisure activities 

documented in the literature (Henriksson, 1995; Henriksson & Burckhardt, 1996). The 

second variable, depression, has been cited in other studies as a predictor o f pain, but a 

higher amount of the variance o f  the pain was explained than in this study (Burckhardt et 

al., 1992; Gaskin et al., 1992 ). In the Gaskin et al. (1992) study, the sample population 

consisted o f chronic pain patients, not totally fibromyalgia patients as in this study. Pelvic 

pain, in the form of primary dysmenorrhea, has also been correlated with such emotions 

as self-reported anxiety and depression and is presumed to augment the patient’s pain 

perception as well (Y'unas et al., 1989).

Flare-up and depression explained 25% o f  the variance in the intensity of pain in 

the fibromyalgia study sample. Again, this is a logical outcome since flare-up suggests an
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aggravation o f the fibromyalgia symptoms that implies an increase in the intensity o f 

pain. Literature has indicated that both physical and mental stress increases symptoms in 

the fibromyalgia patient which leads to the possibility that depression could be an integral 

variable in the explanation of pain intensity (Waylonis & Heck, 1992). There have been 

direct associations between depression and fibromyalgia pain with depressed chronic pain 

patients reporting greater pain intensity (Haythomthwaite et al., 1991).

Although 23% of the variance o f sensory and affective pain and 25% of pain 

intensity are explained by the noted variables in this study, there is still 75 - 77% o f the 

variance of each o f the pain dimensions unexplained. There are common variables to two 

components o f pain, pelvic pain with both the sensory and affective measurement o f pain 

and depression with both the affective and intensity measurement o f pain.

There were no significant correlations between the sleep-wake disturbance, 

activity, and the morning intensity o f chronic pain. This finding is in direct contrast to a 

study that showed a peak of pain in the early morning by Pollmann (1994) and another 

study that demonstrated an association between sleep-wake disturbance and moming 

increased tenderness (Moldofsky, 1995). But it should be noted that Moldofsky’s study 

used a different measurement of pain as the number o f tender points and used an 

electroencephalogram's frequency o f alpha and delta slow wave sleep as the measure o f  

sleep-wake disturbance, when compared to this study.

The evening intensity of pain did show low significant correlations with the mean 

awakenings on night three and with the mean o f the total awakenings each night. This 

demonstrates a possible progression o f  the pain and the number o f  awakenings from night 

two to night three with subsequent interaction. This finding is consistent with the second
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peak o f pain noted by Pollmann (1994) in the evening after a day’s work in fibromyalgia 

patients. Two recent studies supported the positive association betw een sleep 

disturbances and pain with findings that demonstrated a night of poor sleep was followed 

by a significantly more painful day and a more painful day was followed by a night of 

poorer sleep (Affleck et al. 1996; Manber & Castro, 2000).

There was only one significant weak correlation between the amplitude o f activity 

per epoch and evening pain in the actigraph sample on day two. This finding was not 

totally unexpected since even prescribed exercise programs for fibromyalgia patients 

have only demonstrated trends tow ard a positive change in pain levels (Nichols & Glenn, 

1994; Waylonis et al., 1994). There was also a significant inverse association 

demonstrated between the mean percentage o f  sleep each night and the 72-hour mean 

total activity per epoch. This could suggest that if  the patient had been too active during 

the day, the amount o f sleep would be lessened during the night, perhaps by pain. The 

fact that the mean activity per epoch of day two significantly positively correlated to 

nights two and three awakenings and inversely correlated to the percentage o f sleep on 

those nights, further suggests that increased activity could influence sleep in a negative 

manner. However, there was a positive significant correlation between the mean 

percentage o f sleep each night and the 72-hour mean amplitude o f the activity per epoch 

which suggests if  a patient had increased the height o f  their activity and slept more 

soundly, the percentage o f sleep during the night could increase as well. These results 

still present questions to be answered regarding the amount o f activity per epoch and 

amplitude o f the activity per epoch that are positive to the well-being o f  the fibromyalgia 

patient yet do not influence the pain, awakenings or percentage of sleep in a negative
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fashion. The uncertainty o f exercise prescription in the fibromyalgia population was

illustrated by a recent study by Meyer and Lemley (2000) in which low-intensity activity

seemed to lessen functional impairment but higher intensity activity was associated with

more pain in the fibromyalgia sample.

Limitations to the Study

1. This study was limited by the multiple medical practitioners who made the initial 

diagnosis o f fibromyalgia. This was partially controlled by utilizing the criteria o f  11 

out o f 18 specific tender points by the Task force on Taxonomy of the International 

Association for the Study of Pain (1994).

2. The study’s sample was a convenience one, which limited the ability to generalize the 

results to the fibromyalgia population as a whole.

3 The entire sample was comprised o f  female patients. Therefore any potential gender 

effects remained unclear.

4. Most o f the sample (96%) was taking medication and/or supplements. Therefore no 

assumptions can be made without some regard to this influence.

5. In the physical fitness testing, no sequence was established in the order o f the 

modified sit and reach test, hand grip test, and 6-minute walk test. However, 

stretching consistently preceded the physical fitness testing and the 6-minute walk 

test was usually scheduled as the last test.

Conclusions

1. Sociocultural variables such as age and education do not seem to influence the 

sensory, affective or intensity components o f  pain in women with fibromyalgia.
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2. Despite medications and treatments, pain is still a problem for fibromyalgia patients. 

For the majority o f the fibromyalgia sample, pain was a constant moderate intensity. 

The sensory and affective components o f fibromyalgia pain could be described with 

specific word descriptors.

3. The study findings suggest that there is an inverse relationship between activity and 

the sensory, affective and intensity components o f pain and a positive relationship 

between depression, fatigue and the pain components in women with fibromyalgia. 

Physical fitness does not seem to have a relationship with the sensory, affective or 

intensity components o f pain in women with fibromyalgia.

4. The study findings suggest that fatigue, pelvic pain, physical trauma can predict a 

portion o f sensory pain; activity, depression, and pelvic pain can predict a percentage 

o f affective pain; and flare-up and depression can predict a portion o f  the intensity o f 

pain in fibromyalgia.

5. The evening intensity o f pain seems to have a relationship with night awakenings. But 

no relationship seems to be apparent between the morning intensity o f  pain and sleep- 

wake disturbance.

Implications fo r  Research, Theory, and Practice 

Even though the mean age o f the sample was fairly consistent with the current 

literature o f fibromyalgia, the study participants had at least a fifty-year age span ranging 

from the late twenties to late seventies. Some female participants verbally recalled having 

the symptoms of fibromyalgia as an adolescent yet were not diagnosed until many years 

later. Pain, as the major focus o f  this study, seemed to be at a constant moderate intensity 

from morning to night and did not seem to differ in intensity with increasing age. The
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present use o f medications and treatments did not seem to influence the present level of 

pain. This brings the focus o f the study to what can be done to understand and manage 

the pain of fibromyalgia. The regression equations o f  this study only accounted for 23 - 

25% o f the sensory, affective, and intensity dimensions o f pain which leaves room for 

more theory building in the present conceptual framework, the Model for Chronic Pain 

Management in the Fibromyalgia Patient (Hughes, 2001).

There was evidence that the physical domain variables of activity, fatigue, flare- 

up, pelvic pain, and physical trauma and the psychologic domain variable o f depression 

could predict a portion o f the fibromyalgia pain. The positive progressive association 

between the number o f awakenings and pain also prompts further attention given to the 

sleep-wake disturbance in the fibromyalgia patient in the form of improved interventions 

directed to effective sleep. Interventions directed toward increasing activity to an extent, 

decreasing fatigue and decreasing depression could decrease the sensory, affective and 

intensity components o f pain as evidenced by the correlations in this study. Yet the 

amount of activity per epoch and the amplitude o f the activity per epoch needs further 

investigation to prevent negative impact with increased pain, increased awakenings and 

decreased percentage o f sleep. The identification o f  physical trauma before the diagnosis 

o f fibromyalgia, any co-morbidities such as pelvic pain, and the factors that promote a 

flare-up should be a part o f the assessment o f the fibromyalgia patient.

The predictable relationship o f some o f these variables to pain implies a possible 

lead into more effective management of fibromyalgia if  interventions are directed toward 

the variables as a whole, using multiple modalities o f treatment such as combining 

education, behavior modification, stress reduction, and monitored physical training. All
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three components o f  pain need to be considered when assisting the fibromyalgia patient 

with pain management.

Direction fo r  Future Research 

The first direction for future research would be randomized, experimental studies 

directed toward the predictor variables o f  activity, depression, fatigue, flare-up, pelvic 

pain, and physical trauma. Ideally, the sample would be diagnosed by the same primary 

health practitioner for consistency in diagnosis. The lifestyle management interventions 

suggested by the original conceptual framework by Hughes (2001) in the form o f 

exercise, stress management and education could be pursued. The interventions could 

include a combination o f educational lectures, behavior modification, stress reduction 

techniques, and physical training suggested by Bennett et al., 1996; Burckhardt & Bjelle, 

1994; and Burckhardt et al., 1994. These interventions have demonstrated positive results 

in modifying pain and could address the identified predictors o f pain in the present study.

But before such research occurs, there needs to be more knowledge regarding 

what specifically prompts flare-ups, pelvic pain and the relationship between physical 

trauma and fibromyalgia. These three areas need much attention due to the scarcity of 

research understanding the relationship between these predictor variables and 

fibromyalgia pain. There may be even more potential variables that may be useful to 

examine in a predictive model such as ethnic and gender differences, self-efficacy, 

coping strategies, and family reinforcement o f pain behaviors which may help explain 

part o f the remaining 75 -  77% of the variance in fibromyalgia pain.

Following the lifestyle management intervention, the outcomes o f functional 

status and pain should be measured not only on paper and pencil tests, but also with the
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physiologic testing o f serotonin, substance P and melatonin to add knowledge to the 

possible central mechanisms surrounding fibromyalgia pain as suggested by cited 

literature in fibromyalgia.

In only a subset of the study participants, pain intensity was recorded in the 

moming upon arising and in the evening before going to bed, demonstrating similar 

means of intensity. Further research could also be devoted to studying the rhythm of 

fibromyalgia pain throughout the day rather than during isolated points o f time. Sleep- 

wake cycles and sunlight may influence the pain modulating capability in fibromyalgia 

patients. Some of the participants o f  this study worked day/evening rotations yet the 

numbers were not significant enough to study differences between the day workers and 

the rotation workers. Most of the participants stated that they had only an hour o f  sunlight 

exposure each day. This fact and the work rotation would be interesting to correlate to the 

participant’s level o f fatigue, depression, and pain since all seem to be influenced by 

melatonin, noted to have a pronounced circadian rhythm. If health practitioners 

understood more o f the chronobiology o f pain in the fibromyalgia patient, then the timing 

o f  needed interventions could coincide with probable peaks o f pain and the management 

program could be more successful.

In summary, future research should directed to the further development o f 

predictive models o f fibromyalgia pain with attention to flare-ups, pelvic pain and 

physical trauma. There should be m ore analysis o f fibromyalgia management programs 

with multiple modalities, directed toward the identified predictors of pain, with possible 

meaurement outcomes of functional status and pain. Pain should be assessed at frequent 

periods throughout the day and physiologic testing of neurohormones such as serotonin,
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substance P and melatonin should be measured within the experimental design to add 

light to the chronobiology and central mechanisms involved in the fibromyalgia patient.
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Appendix A 

Measures used in the Study:

Demographic Questionnaire, HAP, MAF, CES-D, MPQ, VAS
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Code t?_________________________  D ate___________Tim e__________

Demographic Questionnaire 

Please circle the following or supply the requested information, if applicable:

1. Are you currently being treated for:
a. anemia
b. arthritis
c. thyroid disease
d. irritable bowel syndrome
e. tension/migraine headaches
f. temporomandibular joint syndrome
g. interstitial cystitis
h. chronic pelvic pain
i. other, please specify____________________

2. Your age in years, please specify____________________

3. How would you describe your ethnic origin?

a. Caucasian
b. Black
c. Asian/Pacific Islander
d. American Indian/Alaskan Native
e. Hispanic
f. Other, please specify________________________

4. Your marital status:
a. Married/partnered
b. single
c. widowed
d. divorced

5 Number of children, please specify________________________

6. Employment:
a. employed
b. unemployed
c. retired
d. homemaker
e. student
f. other, please specify_____________________
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7. If you work, is it during the.
a. days
b. evenings
c. nights
d. other, please specify_____________________

8. If you work, please specify the number o f hours per week

9. Annual income:
a. Less than 10,000
b. 10-19,999
c. 20-29,999
d. 30-39,999
e. 40-49,999
f. 50-74,999
g- 75-99,999
h. greater than 100,000

10. Number of years o f formal education, please specify

11. Highest degree received:
a. high school diploma or GED
b. technical school diploma
c. associate degree
d. bachelor’s degree
e. master’s degree
f. doctorate
g other, please specify

12. Number of exercise sessions per week, please specify___________

13. Duration of each exercise session, please specify in minutes______

14. How many hours each day are you in direct sunlight?__________

15. Length o f time since the diagnosis o f  fibromyalgia, please specify: 

______________ y e a r s _________________months
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16. Before the diagnosis o f fibromyalgia, did you experience any o f the following? 
(Please circle either yes or no)

a. Physical trauma yes no

If  yes, please explain _______________________

b. Severe infectious illness yes no

If  ves. please explain

c. Acute emotional stress yes no

If  ves. please explain

d. Any other problems yes no

If  ves. please explain

17. Are you currently experiencing a “flare-up” o f the fibromyalgia symptoms?

yes no

If  yes, please explain ______________________________________________

18. Please specify your current medications, the dosage per administration, number o f 
times the medication is administered in one day, and time oHast dose:

Current medications Dosage per administration # times/day Time o f  last dose 

Pain medications:

Medications that aid sleep:

Medications that elevate mood:
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Muscle relaxants:

19. Please specify any non-prescription medications that you are taking:

20. Are you taking melatonin for sleep? Yes No

If yes, please state the dose and time_____________________________

21. Please specify any other treatments other than medications that you are currently 
using:
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H U M A N  A CTIV ITY  PROFILE

Is  jTRUCT'.CNI T n : cue^icnnmre rcciam s items vkhich descr.be a;::-. :::es tha: people o c m  their .•<■>•••■
r.-.e: Reac eacr. .::m carefuLy and place an *X ' is the column which indicates

• Whether ycu a.-; s::il being me activity - if you completed the activity unassisted tie  las: time you had the ceed 
or opportunity to cc sc
2. Have stepped being the activity - you have engaged in die activity in the pas:, bu: you probabiy would cot perform 
die aciiv.ry today even if you had the opportunity; or 
3 Never did the activity

In the oast mocth:

Still Doing
This
Activity

Have Stopped 
Doing This 
Activirv

Never Did 
This
Activirv |

I . Getune in or out of chads or bed (without assistance)

2. Listening to the radio *

3. Readine books, magazines, or newsDaoers

4. W riting (letters, notes!

5. Working at a desk or table

6. Standing (for more than 1 minute)

7. Standing (more than 5 minutes)

8 Dressing or undressing (without assistance)

9. Gening clothes from drawers or closets

10. Gening in or out of a car (without assistance)

11. Dining at a restaurant

12. Plaving cards/table games

13. Taking a bath (no assistance needed)

U . Putting on shoes, stockings, or socks (no rest or break needed)

IS. Attending a movie, play, church event, o r snorts activity

16. Walking 30 yards (27 meters)

17. Walking 30 vards (nonstoo)

20. Using oublic transportation or driving a car (100 miles or more)

2 1. Cooking your own meals

22. Washing or drying dishes

23. Putting groceries on shelves .
•
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i
l

Stiil Doing
T ats
Activirv

Ha'*; Slopped 
Dctag Ta;s 
Activ.r.

XT* i
Activ.r. !

;! <;__ 1
;! r Chm oag 6 steos
I

23 Climbing 6 steos'acas:co>

25 Climbing 5 steos

3C. Climbing 12 steos

31. Walking 1/2 block oc  level ground

32. Wilkmg 1/2 block oc level ground (nonsico)

33. M^kine a bed (not changing sheets)

3-1. Cleaning windows

35. Kneeling. sauactiae to do Iieht work .

36. Carrying a lieht load o f  groceries

37. Climbing 9 steos (nonstoo)

33. C liabiae 12 steos (nonstotj)

39. Walking 1/2 block uohill

40. Walking 1/2 block uohill (aoastoo)

■s 1 Shoooiae fbv vourseif)

47 Washing sinthes r t iv  v o u r s e i f )

4 3 . Waiving i block-oo level eround

44. Walking 2 blocks on level ground

45. Waikiae I block on level eround (noostoo) J
46. W alkas 2 blocks oc level ground (nonstop) I
47. Scrubbing (floors, w alls, or cars) I

49. Sweeoing

53. Vacmiming carnets (5 minutes nonstoo) •

1 56 Walking 6 blocks o r  level pound (nonstop)
•
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1
,j
il
i' Iz me cast mccm

Still Dcmz
This
Activ.r.-

Have Steeped 
Dcmg Tuts 
Activ.r.'

Ns--tr Dtd 
This
Aetiv.rv

|!
! 6: Climbutz sters .=crj:c=-

I 62 Climbinz 36 sieos (ncnstooi

63 Waijenz ! mue

6-i WaUcae I dile  (ccostco)

65. Russia® 110 vards f 100 meters) or olavise softball/baseball

66. Daaciaz (social)

6“ Doise calisthenics or aerobic dancinz (5 minutes nonstoo)

68. Ntowine the lawn (oower mower, but aot a ridine mower)

69. WaDcinz 2 miles

70. Waiving 2 miles (nonstoo) •

71. Climbinz 50 steos (2 1/2 floors)

72. Shovelinz. dizzinz. or soadinz

73. Shovelinz. dizzinz. or soadinz (5 minutes nonstoo)

74. Climbinz 50 steos (nonstoo)

75 WaDcinz 3 miles or zolftnz 18 holes without a ridine can

76. WaDcinz 3 miles (nonstoo)

77. Sw im ainz 25 vards

78. Swimming 25 vards (nonstoo)

79. Bicvclinz 1 mile

80. Bicvclinz 2 miles

81. Bicvclinz 1 mile (nonstoo)

82. Bicvclinz 2 miles (nonstoo)

83. Running or joeziae 1/4 mile

1 84. Running or iozeinz 1/2 mile

1 85. Plavinz tennis or ncnuetball •

86. Plavinz basketball/soccer (fam e play)

87. Running 0r ioezinz 1/4 mile (nonstop)

R 89. Runninz or iozziaz 1 mile

91. Runninz or ioezinz 3 miles

92. Running nr ioggjnz I mile in 12 minutes or less ••
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M ultidimensional Assessment of Fatigue Scale 
Basia Belza

Fatigue

These questions are about fatigue and the effect offatigue on your activities. For each o f  
the following questions, circle the number that most closely indicates how you have been 
feeling during the past week.

For example, suppose you really liked to sleep late in the mornings. You would probably 
circle the number closer to the "a great deal" end o f  the line. This is where I  put it:

To what degree do you u su a lly  like to sleep late in the mornings?
1 2 3  4 5 6 7 ^ 9  10

Not at all A great deal

Now please complete the following items based on the past week.

1. To what degree have you experienced fatigue?
1 2 3 * 4 - 5  6 7 8 9  10

Not at all A great deal

Ifh d ffa ffg u e ^p re ^£ g o i6 ffu e s ff6 iil 7 '

2. How severe is the fatigue which you have been experiencing?
1 2 3 4 5 6 7 8 ~ 9 10

Mild Severe

3. To what degree has fatigue caused you distress?
1 2 3 4 5 6 7 8 9  10

No distress A great deal
of distress

f l a a t l h t f m  p r t l m i r
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Circle ihe number that most cioseiy indicates to what degree fatigue has interfered with 
your ability to do the following activities in the past week. For activities you don't do. 
fo r  reasons other than fatigue (e.g. you don 't work because you are retired), check the
box.

In the past week, to what degree has fatigue interfered with your ability* to:

Don’t do 
activity

I I 4. Do household chores

□
□

□

□

□

□
□
□

1 2 3 4 5 6 7
Not at all

5. Cook
1 2 3 4 5 6 7

Not at all

6. Bathe or wash
1 2 3 4 5 6 7

Not at all

7. Dress
1 2 3 4 5 6 7
Not at all

8. Work
1 2 3 4 5 6 7
Not at all

9. Visit or socialize with friends or family
1 2 3 4 5 " 6 7
Not at all

10. Engage in sexual activity
1 2 3 4 5 6 7
Not at all

11. Engage in leisure and recreational activities
1 2 3 4 5 6 7
Not at all

12. Shop and do errands
1 2 3 4 5 6 7
Not at all

9 10
A great deal

9 10
A great deal

9 10
A great deal

9 10
A great deal

9 10
A great deal

9 10
A great deal

9 10
A great deal

9 10
A great deal

9 10
A great deal

p t t m i n
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| j 13. Walk
“  1 2 3 4 5 6 7  S 9 10

Not at all A great deal

I j 14. Exercise, other than walking
1 2 3  4'" 5 6 7  8 9  10
Not at all A great deal

15. Over the past week, how often have you been fatigued?
| 4 | Everyday

| 3 [ Most, but not all days

| 2 j Occasionally, but not most days

|~T~| Hardly any days

16. To what degree has your fatigue changed during the past week?
| 4 | Increased

| 3 i Fatigue has gone up and down

| 2 j Stayed the same

j 1 j Decreased
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C 8S-D  MOOD SCALE

Cod* No.

INSTRUCTIONS: U s in g  th e  s c a l e  b e lo w .  I n d i c a t e  t h e  number w h ic h  b e e t
d e s c r i b e s  how o f t e n  you  f e l t  o r  b e h a v e d  t h i s  w ay— DORIXG THE PAST WEEK.

0 * Rarely or none of the time (lea* than 1 day)
1 « Some or a little of the time' {1-2 day*)
2 j Occasionally or a moderate amount of time (3-4 days)
3 ■ Most or all of the time (5-7 days)

DURING THE PAST WEEK:
______  1. I was bothered by things that usually don't bother me.
_______  2. I did not feel like eating; my appetite was poor.
_______  3. I felt that I could not shake off the blues even with help

from my family or friends.
_______  4. I felt that I was just as good as other people.
_______  5. Z had trouble keeping my mind on what I was doing.
_______  6. I felt depressed.
______ 7. I felt that everything I did was an effort.
______ 8. I felt hopeful about the future.
______ 9. I thought my life had been a failure.
______ 10. I felt fearful.
______ 11. My sleep was restless.
______ 12. I was happy.
_______ 13. I talked less than usual.
_______ 14. I felt lonely.
_______ 15. People were unfriendly.
_______ 16. I enjoyed life.
______  17. i had crying spells.
______  18. I felt sad.
_______ 19. I felt that people disliked me.
_______ 20. I could not get "going."

Reprinted from Radloff (1977)
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M cG ill Pain Q uestionnaire

Tim* ONan_ 
TY«» Gnph,

lii-iji UH3I
uufi. KT1.

(SCI U 7-2CI
PRTH. IUSCI

' FLC X JP in G -

GlKVEPinG
PULSING
t h « 0 « in g

bea t in g

PCUNOlNG

PA iCxinC
BOOiNG
0"«.UNC
STABBING
la n c in a tin g

S » * A P
CUTTING
LACERATING

P'nCkinG 
oo ESSsnc 
Chaining 
CRAMPING 
CRL'ShinG

* TLCGinC 
PULUNG 
'"OEncning

wQT
Burning
SAiO'Nj
S c A P i n G

I  TinGLNG 
ITz»r 
SWART INC 
SYNCING

t ir in g
Exhausting

12 S C x E n i n G
SUFFOCATING

2 A/u»nG
flAShiHG •
skxtinc

13 fw w t.
FRIGHTFUL
TERRIFYING

t4 PUNISHING —
G«U€U.ING
cau€!»
VICIOUS n
ICUJNO “

15 WRETCHED 
B U N O tN G

1$ AN NOTING 
TROUBLE SC m £ 
MISERABLE 
INTENSE 
UNBEARABLE

IT SPR E A D IN G
RAOOCTNG •

PENETRATING *

p i e r c i n g

18 T C h T
n u m b

ORa k y in G
SQ U EEZIN G
t e a r i n g

13 COCAcocoFREE23NC —

1 OUU. -

SORE _
h u r t in g

ACHING
h e a v y —

20 NAGGING -
NAUSEATING
AGONtZNG *“
OREAORW. .,
TORTURING —

io  t e n o e a -

TAUT
RASPING
SPUTTIn G

PP1
0 NO PAIN
1 MILO
2 OiSCOMFORTlNG
3 DISTRESSING
4 HORAlBLE ._
s Ex c r u c ia tin g

CONSTANT C 
P E R O O C  ~  
BRIEF 3

accompanying 
symptoms 
n a u s e a  z
hEaCACh E Z
WZZ1NESS "
OROWSINESS zCONSTIPATION ~
Diarrhea  Z
c o m m e n t s .

SLEEP-
GOOO C
f it f u l  C
CAN'T SLEEP Z

FOOO INTAKE. 
GOOO C  
SOME C  
LfTTUE C  
NONE CCOMMENTS.
COMMENTS:

ACTTVTPP 
GOOO C
s o m e  r
UTTLE C  
NONE Z

COMMENTS:

Reprinted from MelzacK (1975)
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Visual Analog Scale

Please make a mark (/) along the line to show 
the intensity of your pain at the present time.

No Poin as bad
Pa 'n as it could

possibly be
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Appendix B 

Letters o f Support
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NTCRNAL MEOCBE ASSOCIATES, P C

May 17, 2000

To Whom It May Concern:

Linda Hughes, a doctoral candidate, is proposing 2 study entitled, “Sociocultural, 
Physiologic, and Psychologic Variables that influence Pain in the Fibromyalgia Patient”. 
Ms. Hughes has our permission to leave flyers and postcards at the Internal Medicine 
Associates Rheumatology clinic to recruit volunteers. Potential subjects can return a self- 
addressed postcard to the researcher with their intent to participate in the study or interest 
m additional information about the study. Each potential subject who expresses interest 
will be contacted by telephone or letter by the researcher to determine eligibility and to 
further explain the study.

Sincerely,

Dr. Doud

Dr. Wees 

Doctors Bldg. • North Tower • 4242 Fornom Street, Suite 650 • Omaha, NE 68131 
(402) 552-2600 • Administration Fax: (402) 552-2621

Stor* C e n te r  In tfiiu te  
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2727 So. 144th  S tree t. S u ite  140  11819 M « r« le  H ills D n v e  7 7 10  M ercy  t a d .  S u ite  4 0 6  l9 3 8 H w y .3 4 E .  801 H jm w n y . S u ite  2 0 5

O r u h j .  NE M I 4 J  O n u n j .  NE M I S 4  O m u u .  NE 6 0 1 2 4  P l.is s m o u 'h . NE 6 0 0 4 0  C o u n cil l lu f f t .  IA S 1 S O ]
140217 7 8 * 5 6 0 0  140 2 )4 9 6 -9 0 0 9  1 4 0 2 1 1 9 9 9 9 4 2  .4021 2 9 6 -2 1 2 1  (7 1 2 1 3 2 6 -0 7 1 2

FAX 1402) 7 7 8 -5 6 2 9  FAX (4021 496-3561 FAX (4021 3 9 9 -1 7 0 1  FAX 14021 296-M 45 FAX (712) 3 2 3 -7 4 7 7
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University 
of Nebraska  
Medica! Center

Locatac at: 
Durham Qutcatiep.t Center 
DMA Otiices. Rocrr. 5510? 

Emile at 45th Street

N e b ra sk a 's  H ealth S c ience  C enter

.4 Pursuer wish Nebraska Health Swsierr. 

D epartm ent o l Internal Medicine

Mailing Aaaress: 
933025 Nebraska Medical Center 

Omaha. NE 68198-3025 
(402) 559-7288 

Fax (402) 559-6788
Section of ^neum aiolcgy anc immunology 

Jam es  S O Oeii. M 3 .. Chief 
u /neii W KJassen. M D 
Geraio f  Moore. M.D 
Geoffrey M Tnieie. Ph.D

June 19. 2000

To Whom It May Concern:

Linda Hughes, a doctoral candidate, is proposing a  study entitled. “Sociocultural, Physiologic, 
and Psychologic Variables that Influence Pain in the Fibromyalgia Patient*. Ms. Hughes has my 
permission to leave flyers and postcards at the Department of Internal Medicine. Section of 
Rheumatology and Immunology Clinic to recruit volunteers. Potential subjects can return a self- 
addressed postcard to the researcher with their intent to participate in the study or interest in 
additional information about the study. Each potential subject who expresses interest will be 
contacted by telephone or letter by the researcher to determine eligibility and to further explain
the study.

j /m /s R .  O'Dell. M.D. 
Ppafessor of Medicine 
Chief, Section of Rheu"Chief, Section of Rheumatology and Immunology 
Vice-Chairman, Department of Internal Medicine

University of N ebraska—Lincoln university of N ebraska Medical C en ter University of Nebraska a t O m aha  University of Nebraska a t K earney
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Jefferson Community 
Health Center

Phone: (402) 729-3351 2200 H St.
FAX: (402) 729-2102 P.O. Box 277

Fairburv, NE 6S352

May 15, 2001 

To whom it may concern:

Linda Hughes, a doctoral candidate, is working on a study entitled, “Sociocultural; 
Physiologic, and Psychologic Variables that influence Pain in the Fibromyalgia Patient ”

Ms Hughes has permission to use the Southwing Education Room, indoor walking track 
of the Bob and Wauneta Burkley Wellness Center, and/or the hallways at Jefferson 
Community Health Center to administer paper and pencil tests and the physiologic tests 
of 6-minute walk test, grip test and modified sit-and-reach test described in her proposal.

Jefferson Community Health Center is happy to cooperate with her in her project.

Lana Likens
Director of Public Relations, Marketing and Development

Professional Care Personal Service
Right Here at Home!
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May 25, 2001

IRB
UNMC

Linda Hughes, RN. MS, a doctoral candidate, is conducting a study entitled 
“Sociocultural, Physiologic, and Psychologic Variables that Influence Pain in the 
Fibromyalgia Patient." Ms. Hughes has requested permission to collect som e of 
her data in research space in our Institute for Rehabilitation Science and 
Engineering labs a t Madonna Rehabilitation Hospital. She will be administering a 
battery of paper and pencil instruments to each  subject, a s  well a s  the physical 
and functional tasks described in her research protocol.

We support the aims of Ms. Hughes research and are happy to extend 
permission to use our Institute labs as  a site for her data collection.

P lease do not hesitate to contact me if further information is required.

Bill Shuart, Ph.D.
Director
Institute for Rehabilitation Science and Engineering 

at Madonna Rehabilitation Hospital

_______________________ A facility for comprehensive medical rehabilitation BAcaedited by the Comwiisioo on tored iu tion  of Rehabilitation F i d i t g  (CABf)
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University of 
Nebraska at
Omaha

Richard Latin 05/22/2000 09:36 AM

To Joseph Kammski/SSEM/UNO/UNEBR@Umversity of Nebraska
cc William Kult/SSEM/UNO/UNEBR@Umversity of N ebraska

Suoject: Permission to use HPER Facilities 

Joe and Mike:

Linda Hughes, a doctoral candidate whose committee I serve on. is proposing a study 
entitled, “Sociocultural, Physiologic, and Psychologic Variables that influence Pain in 
the Fibromyalgia Patient". I would like Ms. H ughes to have access  to th e  HPER 
Exercise Physiology Laboratory (fitness testing and body comp labs) and  track to 
administer paper and pencil tests and the physiologic tests of 6  minute walk test, grip 
test and modified sit-and-reach test. She'll n eed  to m easure the track and  put small 
tape markings on the metal base  of the railings (no tape will be p laced directly on the 
track surface). Some of these are in place from a  pilot study she did about one year 
ago. Ms. Hughes will need access  to the facilities beginning in Ju n e  through June

P lease  let me know if this is OK and/or if there is anything else I n eed  to do. 

Thanks!

Rick
Sincerely,

Rick Latin, Ph.D.
Professor of Exercise Science

Rick Latin, Ph.D.
Professor - Exercise Physiology
School of Health, Physical Education and Recreation
University of Nebraska at Omaha
Omaha. NE 68182-0216
Office: (402) 554-3252
FAX: (402) 554-3693
email: 

2001 .
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Appendix C

Flyer, Postcard, and Letter to a Potential Participant
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Women Suffering From 

Fibromyalgia Are Needed 

For A Research Study 

Concerning The 

Interaction Between 

Activity, Physical Fitness, 

Fatigue, Mood, And Pain.
Contact Linda Hughes r n , m s  

Work:  
Home: 
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NAME:

MAILING ADDRESS:

PHONE NUMBER:

|  j I would like to participate in this study.

□ [ would like more information about this studv.

| | I do not want to participate in this study. '  _

PLEASE FOLD OVER AND STAPLE OR TAPE. THANK YOU FOR YOUR TIME.

L. Hughes

Linda C. Hughes

■ „t the copyright owner. Further reproduction prohibited without permission. 
Reproduced with permission of the copyngm ow



Dear

You are invited to participate in a research study to explore the relationship 
between age, sleep-wake disturbance, fatigue, activity, physical fitness, mood, and pain 
in women with fibromyalgia. You are eligible to participate because you are 19 years of 
age or older and have been diagnosed by a physician as having fibromyalgia with a 3- 
month history o f widespread pain. With your permission, your physician may be 
contacted regarding the criteria to enter the study.

This study will be completed on the University o f  Nebraska, Omaha campus, at 
Madonna Rehabilitation Center or Jefferson Community Health Center over 
approximately 60-90 minutes. If  you agree to participate, you will be asked to  fill out a 
questionnaire which collects information such as other illnesses, your age, ethnic origin, 
marital status, number o f children, employment, socioeconomic status, years o f  
education, highest degree received, number o f exercise sessions in a week, duration of 
each exercise session, hours spent in direct sunlight, length o f time since the diagnosis of 
fibromyalgia, recall o f trauma, illness or stress before the diagnosis, any current flare-up 
o f  fibromyalgia, and current medications and treatments. You will also be asked to 
complete a questionnaire regarding your pain and three questionnaires that describe your 
activity, fatigue, and mood.

Next, you will be asked to do 5 minutes o f low-impact stretching. Then you will 
perform a modified sit-and-reach test in which you sit and reach forward, moving your 
fingers along the top of a yardstick. A hand grip strength test will also be administered in 
which you hold a bag and squeeze as hard as possible. You will be asked to walk from 
end-to-end o f a course, covering as much area as possible in 6 minutes but at a  pace 
desirable for you. If you do not feel comfortable performing the above tests, you can 
withdraw from the study.

You may also be asked if you wish to wear a wrist band (actigraph) for 72 hours 
which is an optional part of the study. The actigraph measures your activity except 
during bathing. This instrument will record your activity without interfering in your 
routine. You will be asked to record your main activities and pain on a record during 
these 72 hours.

I want to do this study to help increase the knowledge base o f factors that 
influence your chronic pain. This additional knowledge could lead to improved patient 
treatment. When I tell other health professionals about this study, I will not use your 
name. In fact, 1 will give your name, a code, which only I will know.

There is no compensation for participation in this study and no direct benefits to 
you as a subject but you may wish to be more knowledgeable regarding your sleep, 
fatigue, activity, physical fitness, mood and pain. If interested please return the enclosed 
postcard or call the principal investigator as soon as possible.

Thank you,

Linda Hughes
IDENTIFICATION OF INVESTIGATOR 

PRINCIPAL INVESTIGATOR:
Linda Hughes, RN, MS, Doctoral Candidate Off: 
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Appendix D 

Adult Consent Forms
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University 
of Nebraska 
Medical Center

Institutional Review Board (IRB) 
Office of Regulatory Affairs (ORA) 

University of Nebraska Medical Center
Service Building 3000

987830 Nebraska Medical Center
Nebraska's Health Science Center Omaha. NE 68198-7830

.A Parmer with Nebraska Health S\stem
June 22. 2001 

(402) 559-6463
Fax: (402) 559-3300 

E-mail: irbora@unmc.edu 
http://www.unmc.edu/irb

Linda H ughes 
 

IRB#: 300-00-FB

TITLE OF PROTOCOL: Sociocultural. P h ysio logic , and Psychologic Variables that
Influence Pain in the Fibromyalgia Patient

DATE OF FULL BOARD REVIEW 06/21/01

VALID UNTIL 06/21/02

The Institutional Review Board for the  Protection of H um an Subjects has  completed its review of 
the Application for Continuing Review and the R e q u e s t for C hange  of your research project and 
has e x p re sse d  it a s  their opinion that you have provided ad e q u a te  safeguards for the rights and 
welfare of the subjects involved in this study and a re  in com pliance with DHHS Regulations for the 
Protection of Hum an Subjects (45 CFR 46) and FDA R egulations'(21 CFR 50.56) a s  applicable. 
This letter constitu tes official notification of the reapproval of your resea rch  project by the IRB. You 
are therefore authorized to continue this study.

We wish to remind you that, under the provisions of the  Multiple Project A ssurance from the 
University of N ebraska to DHHS on the protection of hum an  sub jec ts  and  federal regulations, the 
principal investigator is directly responsible for keeping  the  IRB informed of any proposed changes 
involved in the  procedures or m ethodology in the protocol and  for promptly reporting to the  Board 
any unanticipated  problem s involving risks to the su b je c ts  or o thers.

In acco rd an ce  with IRB guidelines, this project is su b jec t to  periodic review and  surveillance by the 
IRB and , a s  part of their surveillance, the IRB m ay re q u e s t periodic reports of progress and  results. 
For projects which continue, it is also  the responsibility of the  principal investigator to initiate a  
request to the  IRB for Continuing Review of the re se a rc h  project e a ch  year the  project is in effect.

Co-Chair, IRB 

EDPijlg

University of Nebraska—Lincoln University of Nebraska Medical Center University of Nebraska at Omaha University of Nebraska at Kearney
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University 
of Nebraska 
Medical Center

College of Nursing 
985330 N ebraska Medical Center 

O m aha. NE 68196-5330 
Fax: (402) 559-4303

Nebraska's Health Science Center 
/I  Partner with Nebraska Health Svstem

IRB# 300-00-FB 

ACTIGRAPH GROUP
ADULT FIBROMYALGL4 PATIENT CONSENT FORM
TITLE OF THE RESEARCH STUDY: SOCIOCULTURAL, PHYSIOLOGIC, AND 
PSYCHOLOGIC VARLABLES THAT INFLUENCE PAIN IN THE FIBROMYALGL4 
PATIENT

INVITATION
You are invited to participate in this research study. The information in this consent form 

is provided to help you decide whether to participate. If you have any questions please do not 
hesitate to ask.

WHY ARE YOU ELIGIBLE?
You are eligible to participate because you are a woman, 19 years of age or older, and 

have been diagnosed by a physician as having fibromyalgia with a 3-month history o f  
widespread pain and pain in 11 of 18 specific tender point sites. With your permission, your 
physician may be contacted regarding the eligibility to enter this study

WHAT IS THE PURPOSE OF THE STUDY?
The purpose o f this study is to explore the relationship between age, sleep-wake 

disturbance, fatigue, activity, physical fitness, mood and pain in women suffering with 
fibromyalgia.

WHAT DOES THIS STUDY INVOLVE?
This study will be completed at the University o f Nebraska at Omaha (UNO) Health, 

Physical Education and Recreation building, Madonna Rehabilitation Center or Jefferson 
Community Health Center over approximately 60-90 minutes. If  you agree to participate, you 
will be asked to fill out a questionnaire which collects information such as other illnesses, your 
age, ethnic origin, marital status, number o f children, employment, family income, years o f 
education, highest degree received, number o f exercise sessions in a week, duration o f  each 
exercise session, hours spent in direct sunlight, length o f time since the diagnosis o f 
fibromyalgia, recall o f any trauma, infectious illness or emotional stress before the diagnosis; 
current flare-up o f fibromyalgia, and current medications and treatments. At this time, you will 
be asked to complete a questionnaire regarding your pain and three questionnaires that describe 
your activity, fatigue, and mood. Actigraph testing will be offered randomly to volunteers in the 
study by use o f a random numbers table.

Next, you will be asked to do S minutes o f static stretching. Then you will be asked to 
perform a modified sit-and-reach test in which you sit on the floor and reach forward, moving 
your fingers along the top o f a yardstick. A hand grip strength test will also be administered in 
which you hold a bag and squeeze as hard as possible. Lastly, you will be asked to walk from 
end-to-end o f a course, covering as much area as possible in 6 minutes.

University of Nebraska—Lincoln University of Nebraska Medical Center University of Nebraska at Omaha University of Nebraska at Kearney

Participant’s Initials
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You will be asked to wear an activity watch for 72 hours, except when showering or 
taking a bath. You will be asked to keep a record o f activities during the day and record the 
intensity o f your pain upon arising in the morning and upon going to sleep at night. After the 72 
hours, the actigraph will be retrieved by the researcher or returned by you.

WHAT ARE THE POSSIBLE RISKS AND DISCOMFORTS YOU COULD 
EXPERIENCE?

Possible risks and discomforts you could experience during this study include: an 
increase in heart rate, exertion, and discomfort after the walk. However, you may walk the pace 
desired over the 6-minute time period. It is possible that you may also have an increase in 
discomfort after the stretching, sit-and-reach test and handgrip strength test. If  you do not feel 
comfortable performing any o f the above exercises or tests, you can withdraw from the study.

WHAT ARE THE POSSIBLE BENEFITS TO YOU?
There are no direct benefits to you as a subject but you may be more knowledgeable 

regarding your sleep, fatigue, activity, physical fitness, mood and pain.

WHAT ARE THE POSSIBLE BENEFITS TO SOCIETY?
This study could generate knowledge regarding the relationship between age, sleep-wake 

disturbance, fatigue, activity, physical fitness, mood and pain experienced in women with 
fibromyalgia. This information would help increase the knowledge base o f factors that influence 
the fibromyalgia pain and could lead to improved patient treatment.

WHAT ARE THE ALTERNATIVES TO PARTICIPATING?
The alternative to participating in this study is to not participate.

WHAT ARE YOUR FINANCIAL OBLIGATIONS AS A PARTICIPANT?
You will not incur any financial obligation as a result o f participating in this study.

WHAT SHOULD YOU DO IN CASE OF AN EMERGENCY?
During the testing, there will be a cellular phone nearby in case o f an emergency and the 

researcher is certified in Advanced Cardiac Life Support. If  you have a research related injury or 
problem, you should immediately contact one o f the personnel listed at the end o f this consent 
form

HOW WILL YOUR CONFIDENTIALITY BE PROTECTED?
The only persons who will have access to your research records are the study personnel, 

the Institutional Review Board (IRB), and any other person or agency required by law. The 
information from this study may be published in scientific journals or presented at scientific 
meetings but your identity will be kept strictly confidential.

Participant’s Initials

IRB RE-APPROVED ' I 
VALID I iMT-uty3* I a  I*
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WHAT ARE YOUR RIGHTS AS A RESEARCH PARTICIPANT?
You have rights as a research participant. These rights are explained in The Rights o f  

Research Participants, which you have been given. If  you have any questions concerning your 
rights, you may contact the Institutional Review Board (IRB), telephone 

WHAT WILL HAPPEN IF YOU DECIDE NOT TO PARTICIPATE?
You can decide not to participate in this study or you can withdraw from this study at any 

time. Your decision will not affect your care or your relationship with the investigators, the 
University o f Nebraska Medical Center, the Nebraska Health System (NHS) hospitals, or the 
University o f Nebraska at Omaha. Your decision will not result in any loss o f  benefits to which 
you are entitled.

If any new information develops during the course o f this study that may affect your 
willingness to continue participating, you will be informed immediately.

DOCUMENTATION OF INFORMED CONSENT

YOU ARE VOLUNTARILY MAKING A DECISION WHETHER OR NOT TO 
PARTICIPATE IN THIS RESEARCH. YOUR SIGNATURE MEANS THAT YOU HAVE 
READ AND UNDERSTOOD THE INFORMATION PRESENTED AND DECIDED TO 
PARTICIPATE. YOUR SIGNATURE ALSO MEANS THAT THE INFORMATION ON 
THIS CONSENT FORM HAS BEEN FULLY EXPLAINED TO YOU AND ALL YOUR 
QUESTIONS HAVE BEEN ANSWERED TO YOUR SATISFACTION. IF YOU THINK 
OF ANY ADDITIONAL QUESTIONS DURING THIS STUDY, YOU SHOULD 
CONTACT THE INVESTIGATORS. YOU WILL BE GIVEN A COPY OF THIS 
CONSENT FORM.

SIGNATURE OF PARTICIPANT DATE

I CERTIFY THAT ALL THE ELEMENTS OF INFORMED CONSENT DESCRIBED 
ON THIS CONSENT FORM HAVE BEEN EXPLAINED FULLY TO THE 
PARTICIPANT. IN MY JUDGEMENT, THE PARTICIPANT IS VOLUNTARILY AND 
KNOWLINGLY GIVING INFORMED CONSENT AND POSSESSES THE LEGAL 
CAPACITY TO GIVE INFORMED CONSENT TO PARTICIPATE IN THIS 
RESEARCH.

SIGNATURE OF INVESTIGATOR DATE
IDENTIFICATION OF INVESTIGATOR

PRINCIPAL INVESTIGATOR: Linda Hughes, RN, MS, Doctoral Candidate 
Off:  H: 4

SECONDARY INVESTIGATOR: Dr. U n i Zimmerman, RN, PhD
Off: 

IRB RE-APPROVI

VALID UNTIL
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University 
of Nebraska 
Medical Center

College of Nursing 
985330 Nebraska Medical Center 

Omaha. NE 68198-5330 
Fax: (402) 559-4303

Nebraska's Health Science Center
A Partner with Nebraska Health S\stem

IRB# 300-00-FB

ADULT FIBROMYALGH PATIENT CONSENT FORM
TITLE OF THE RESEARCH STUDY: SOCIOCULTURAL. PHYSIOLOGIC AND 
PSYCHOLOGIC VARLABLES THAT INFLUENCE PAIN IN THE FIBROMYALGLV 
PATIENT

INVITATION
You are invited to participate in this research study. The information in this consent form 

is provided to help you decide whether to participate. If you have any questions please do not 
hesitate to ask.

WHY ARE YOU ELIGIBLE?
You are eligible to participate because you are a woman, 19 years o f  age or older, and 

have been diagnosed by a physician as having fibromyalgia with a 3-month history o f  . 
widespread pain and pain in 11 o f 18 specific tender point sites. With your permission, your 
physician may be contacted regarding the eligibility to enter this study

WHAT IS THE PURPOSE OF THE STUDY?
The purpose o f this study is to explore the relationship between age, sleep-wake 

disturbance, fatigue, activity, physical fitness, mood and pain in women suffering with 
fibromyalgia.

WHAT DOES THIS STUDY INVOLVE?
This study will be completed at the University o f Nebraska at Omaha (UNO) Health, 

Physical Education and Recreation building, Madonna Rehabilitation Center or Jefferson 
Community Health Center over approximately 60-90 minutes. I f  you agree to  participate, you 
will be asked to fill out a questionnaire which collects information such as other illnesses, your 
age, ethnic origin, marital status, number o f children, employment, family income, years o f 
education, highest degree received, number o f exercise sessions in a week, duration o f each 
exercise session, hours spent in direct sunlight, length o f time since the diagnosis o f 
fibromyalgia, recall o f  any trauma, infectious illness or emotional stress before the diagnosis; 
current flare-up o f fibromyalgia, and current medications and treatments. At this time, you will 
be asked to complete a questionnaire regarding your pain and three questionnaires that describe 
your activity, fatigue, and mood. Actigraph testing will be offered randomly to  volunteers in the 
study by use o f a random numbers table.

Next, you will be asked to do 5 minutes of static stretching. Then you will be asked to 
perform a modified sit-and-reach test in which you sit on the floor and reach forward, moving 
your fingers along the top o f a yardstick. A hand grip strength test will also be administered in 
which you hold a bag and squeeze as hard as possible. Lastly, you will be asked to walk from 
end-to-end of a course, covering as much area as possible in 6 minutes.

University of Nebraska—Lincoln University ot Nebraska Me<£cal Center University of Nebraska at Omaha University of Nebraska at Kearney

VALID UNTIL

Participant’s Initials
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WHAT ARE THE POSSIBLE RISKS AND DISCOMFORTS YOU COULD 
EXPERIENCE?

Possible risks and discomforts you could experience during this study include: an 
increase in heart rate, exertion, and discomfort after the walk. However, you may walk the pace 
desired over the 6-minute time period. It is possible that you may also have an increase in 
discomfort after the stretching, sit-and-reach test and handgrip strength test. If you do not feel 
comfortable performing any o f the above exercises or tests, you can withdraw from the study.

WHAT ARE THE POSSIBLE BENEFITS TO YOU?
There are no direct benefits to you as a subject but you may be more knowledgeable 

regarding your fatigue, activity, physical fitness, mood and pain.

WHAT ARE THE POSSIBLE BENEFITS TO SOCIETY?
This study could generate knowledge regarding the relationship between age, sleep-wake 

disturbance, fatigue, activity, physical fitness, mood and pain experienced in women with 
fibromyalgia. This information would help increase the knowledge base o f  factors that influence 
the fibromyalgia pain and could lead to improved patient treatment.

WHAT ARE THE ALTERNATIVES TO PARTICIPATING?
The alternative to participating in this study is to not participate.

WHAT ARE YOUR FINANCIAL OBLIGATIONS AS A PARTICIPANT?
You will not incur any financial obligation as a result o f participating in this study.

WHAT SHOULD YOU DO IN CASE OF AN EMERGENCY?
During the testing, there will be a cellular phone nearby in case o f an emergency and the 

researcher is certified in Advanced Cardiac Life Support. If  you have a research related injury or 
problem, you should immediately contact one o f the personnel listed at the end of this consent 
form.

HOW WILL YOUR CONFIDENTIALITY BE PROTECTED?
The only persons who will have access to your research records are the study personnel, 

the Institutional Review Board (IRB), and any other person or agency required by law. The 
information from this study may be published in scientific journals or presented at scientific 
meetings but your identity will be kept strictly confidential.

WHAT ARE YOUR RIGHTS AS A RESEARCH PARTICIPANT?
You have rights as a research participant. These rights are explained in The R ights o f 

Research Participants, which you have been given. I f  you have any questions concerning your 
rights, you may contact the Institutional Review Board (IRB), telephone .

Participant's Initials
A

IRB RE-APPROVED:

VALID UNTIL
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WHAT WILL HAPPEN IF YOU DECIDE NOT TO PARTICIPATE?

You can decide not to participate in this study or you can withdraw from this study at any 
time. Your decision will not affect your care or your relationship with the investigators, the 
University o f Nebraska Medical Center, the Nebraska Health System (NHS) hospitals, or the 
University of Nebraska at Omaha. Your decision will not result in any loss o f benefits to which 
you are entitled.

I f  any new information develops during the course o f this study that may affect your 
willingness to continue participating, you will be informed immediately.

DOCUMENTATION OF INFORMED CONSENT

YOU ARE VOLUNTARILY MAKING A DECISION WHETHER OR NOT TO 
PARTICIPATE IN THIS RESEARCH. YOUR SIGNATURE MEANS THAT YOU HAVE 
READ AND UNDERSTOOD THE INFORMATION PRESENTED AND DECIDED TO 
PARTICIPATE. YOUR SIGNATURE ALSO MEANS THAT THE INFORMATION ON 
THIS CONSENT FORM HAS BEEN FULLY EXPLAINED TO YOU AND ALL YOUR 
QUESTIONS HAVE BEEN ANSWERED TO YOUR SATISFACTION. IF YOU THINK 
OF ANY ADDITIONAL QUESTIONS DURING THIS STUDY, YOU SHOULD 
CONTACT THE INVESTIGATORS. YOU WILL BE GIVEN A COPY OF THIS 
CONSENT FORM.

SIGNATURE OF PARTICIPANT DATE

I CERTIFY THAT ALL THE ELEMENTS OF INFORMED CONSENT DESCRIBED 
ON THIS CONSENT FORM HAVE BEEN EXPLAINED FULLY TO THE 
PARTICIPANT. IN MY JUDGEMENT, THE PARTICIPANT IS VOLUNTARILY AND 
KNOWUNGLY GIVING INFORMED CONSENT AND POSSESSES THE LEGAL 
CAPACITY TO GIVE INFORMED CONSENT TO PARTICIPATE IN THIS 
RESEARCH.

SIGNATURE OF INVESTIGATOR DATE
IDENTIFICATION OF INVESTIGATOR

PRINCIPAL INVESTIGATOR: Linda Hughes, RN, MS, Doctoral Candidate 
Off:  H: 

SECONDARY INVESTIGATOR: Dr. Lani Zimmerman, RN, PhD
Off: 4 7

VALID UNTIL
( I
A i l
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Appendix E 

Actigraph Activity and VAS Pain Records
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Actigraph Activity and Pain Record

. T im e j Activity:
Gc.OC a .m . !

! Time 
; 07:00 a.m.

Activity:

j Time 
I 08:00 a.m.I
j
»

Activity:

Time
09:00 a.m.

Activity:

Time
10:00 a.m.

i

Activity:

1 Time 
j 11:00 a.m.

Ii

Activity:

Time
12:00 noon

Activity:

Time
01:00 p.m.

Activity:

Time
02:00 p.m.

Activity:

Time
03:00 p.m.

Activity:

Time
04:00 p.m.

Activity:

Time
05:00 p.m.

Activity:

Please fill in any activity that
occurred during the staled
time frame. Record the time
of arising andthe time of
going to bed to sieep.Use the
following abbreviations:
AR=arising
SH= sbower
BA= bath
DR=dressing
EA= eating
WA=walking
RU=running
BI=biking
SW=swimming
SI=sitting
LY=lying down
RE=reading
WR=writing
WP=word processing
CO=cooking
Di-doing dishes
WC=washing clothes
IR=ironing
CL=cleaning
MA=making a bed
VA=vacuuming
CS=climbing steps
SHV=shoveling
DC=driving a car
SL=going to bed to sleep
Please state any other major
activity not listed.

Please make a mark (/) along 
the line to show the intensity 
of your pain upon arising in 
the morning.

Pain as bad 
as it could 
possibly be
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Actigraph Activity and Pain Record

Tim e i Activity:
06 .00  p.m . j

Time
07:00 p.m.

Activity:

: Time 
j 08:00 p.m.
1i

Activity:

Time
09:00 p.m.

Activity:

Time
10:00 p.m.

Activity:

Time
11:00 p.m.

Activity:

Time
12:00 midnight

Activity:

Time
01:00 a.m.

Activity:

Time
02:00 a.m.

Activity:

Time
03:00 a.m.

Activity:

Time
04:00 a.m.

Activity:

Time
05:00 a.m.

Activity:

Please fill in any activity that
occurred during the stated
time frame. Record the time
of arising and the time of
going to bed to sieep.Use the
following abbreviations:
AR=arising
SH= shower
BA= bath
DR=dressing
EA= eating
WA=walking
RU=running
BI=b iking
SW=swimming
SI=sitting
LY=lying down
RE=reading
WR=writing
WP=word processing
CO=cooking
DI=doing dishes
WC=washing clothes
IR=ironing
CL=cleaning
MA=making a bed
VA=vacuuming
CS=ciimbing steps
SHV=shoveling
DC=driving a car
SL=going to bed to sleep
Please state any other major
activity not listed.

Please make a mark (/) along 
the line to show the intensity 
of your pain upon going to 
sleep.

Pain as bad 
as it could 
possibly be
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