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ABSTRACT

Dimensions and Correlates of Fatigue
in Older Adults with Rheumatoid Arthritis

Basia Belza Tack

The purposes of this study were to: 1) describe the multiple dimensions

of fatigue in rheumatoid arthritis (RA); 2) identify the demographic, disease

related, and psychosocial variables associated with fatigue; and 3) develop a

profile of the adult at high risk for fatigue. Data were collected by

questionnaires including the Multidimensional Assessment of Fatigue,

Profile of Mood States, Geriatric Depression Scale, Sleep Survey, overall pain

rating, Physical Activity and Exercise Index, Arthritis Helplessness Index, and

physical examination of joints. The sample consisted of 133 adults with a

mean duration of RA for 18 years and a mean age of 67 years. Questionnaires

were completed by respondents and collected in their homes during a visit by

a nurse. At the time of the visit an examination of joints was performed.

A high degree of fatigue was reported to occur every day, to stay the

same during the course of a week, and to most often affect walking and doing

household chores. Bivariate correlations revealed fatigue was positively and

significantly associated with overall pain, sleep quality, functional status,

depression, and learned helplessness. Fatigue was negatively and

significantly associated with physical activity and muscle strength. A

hierarchical multiple regression model, using twelve independent variables,

explained 61% of the variance in fatigue. The variables with unique

contributions to the variance in fatigue were gender, pain, sleep, comorbid

conditions, activity level, functional status, and duration of disease.

These findings suggest that fatigue is multifactorial, frequently reported

in a sample of adults with RA, and has demographic and disease-related



correlates. The profile of an individual at high risk for fatigue is likely to be a

woman recently diagnosed with RA who has several comorbid conditions, a

high level of pain, sleeps poorly, does little or no physical activity, and has

functional limitations. The results from this study enhance understanding of

the specific variables that relate to fatigue in RA and assist in developing a

profile for those at risk for fatigue. Additionally, the results support

investigation of interventions which address the correlates of fatigue.

£36, GeºTack * All
Basia Belza Tack, RN, MSN Catherine L. Gilliss, DNSc, RN,C, FAAN
Candidate Chairperson
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CHAPTER ONE

THE STUDY PROBLEM

Introduction

Thirty million people in this country are diagnosed with one of over

one hundred types of rheumatic diseases. The prevalence and effects of

arthritis are significant as evidenced from analysis of disability data from the

National Health Interview Survey of 1983-1985 (LaPlante, 1988). Arthritis is,

second only to sinusitis, the most prevalent chronic condition in the United

States' non-institutionalized population. About 13 of every 1000 persons

report some form of arthritis. Arthritis is the chronic condition most

frequently reported as the main cause of activity limitation (12.3 percent of all

persons with activity limitations). It is also a frequent cause of work disability

and the need for assistance in activities of daily living and instrumental

activities of daily living.
Rheumatoid arthritis (RA), one of the common forms of the

rheumatic diseases, affects 1% of the adult population in the United States

(Arthritis Foundation, 1988). It is a systemic disease characterized by periodic

remissions and exacerbations. The effects of the disease can be widespread

and debilitating. Individuals with RA are challenged with managing pain,

preserving joint mobility and function, adhering to treatment regimens,

pacing activities to conserve energy, and obtaining emotional and systemic

rest. As a result of these constant challenges, the individual with arthritis is a

prototype for understanding fatigue in chronic illness (Miller, 1983).



Statement of the Problem

Although most of the effects of RA are located primarily in the joints,

the systemic nature of RA produces extra-articular symptoms, such as fatigue.

Fatigue exists in all gradations of RA and typically increases during flares and

decreases during remission. In a study of 344 patients with RA, fatigue was

present in 88% of those subjects with active disease, 40% of those in partial

remission, and 13% of those in complete remission (Pinals, Masi, & Larsen,

1981). Although the mechanism that leads to fatigue in RA is not completely

understood, several variables acting singly or in combination may contribute

to fatigue. The fatigue state, regardless of its underlying mechanism,

has several adverse consequences. Excessive fatigue may lead to a reduction

in both the quality and quantity of work output, predispose one to personal

injury, and contribute to an increasing loss of usable time (Linden, 1968;
Morris, 1982).

Yet regardless of the prevalence of fatigue in RA or the significance to

the individual, there is a paucity of supporting empirical research. The lack

of attention to fatigue by clinicians and researchers is especially notable in the

last decade in which there have been significant refinements of RA outcome

variables. Few attempts have been made to describe characteristics of fatigue,

or the course of fatigue as it relates to physiological and psychosocial changes.

The features of this symptom have not been thoroughly researched nor has

the potential impact of fatigue on quality of life been clearly delineated. While

fatigue is frequently present and affects outcomes in chronic illness, such as

RA, the problem is that it has received little attention by researchers.

Purpose of the Study

The purpose of this research was: 1) to describe the multiple

dimensions of fatigue in a community-based sample of older adults with RA;



2) to identify the demographic, disease-related, and psychosocial variables

associated with fatigue in RA; and 3) to develop a profile of the adult with RA

at high risk for fatigue.

Significance of the Problem

Fatigue is a complex issue and has a variety of causes, frequent

psychosocial origins, and may be resistant to standard medical therapies

(Solberg, 1984). This study began to identify modulators of fatigue in RA. In

doing so, further clarification of fatigue and the beginning development of a
theoretical framework have evolved.

This study contributes significantly to nursing science by identifying

dimensions and correlates of fatigue, a priority set forth by the American

Academy of Nursing (1985). Because fatigue is a common harbinger of the

presence of illness and disease progression, the identification of fatigue

severity and impact is important in clinical monitoring (Hart & Freel, 1982).

Given that the description and quantification of fatigue is a prerequisite for

diagnosis and treatment, clinicians will also find it helpful to learn about the

measurement of fatigue (Potempa, 1986). Study results provide information

to develop a profile of individuals who are at risk for fatigue. Furthermore,

these data may provide direction for the care of individuals with fatigue

resulting from other chronic illnesses.



CHAPTER TWO

LITERATURE REVIEW

Introduction

Previous research addressing fatigue in the rheumatic diseases is

reviewed to provide clarity and focus to the research hypotheses. First,

fatigue as a universal experience is contrasted with fatigue in the chronically

ill. Research reviews on the dimensions of fatigue and variables affecting

fatigue follow. Finally, research questions, hypotheses, and operational

definitions are presented.

Fatigue: A Universal Experience

Fatigue is a frequent problem for those with a chronic illness such as

rheumatoid arthritis (RA); however, fatigue in the chronically ill appears to

differ from fatigue experienced by a healthy person. In healthy individuals

fatigue results from identifiable events, such as strenuous physical exercise, a

busy day at work, or emotional tension. Usually, rest brings relief. Both the

fatigue and the ensuing recovery period are normal experiences (Smith &

Scheinberg, 1985; Taylor, 1987). Likewise, when otherwise healthy

individuals are plagued with common viral illnesses, overwhelming fatigue

is an often reported symptom. Whether the cause is sports, work, emotions,

or a virus, the duration of fatigue in healthy individuals is usually time
limited and treatable.

To isolate a single cause of fatigue or suggest an effective remedy to

ameliorate fatigue may not be so readily apparent for individuals with a

chronic illness. A restful night of sleep may not completely relieve the

fatigue and the fatigue condition may not be transient. Furthermore, the



presence of fatigue may have serious ramifications. Living with a chronic

illness, coping with its effects, and maintaining physical and psychological

integrity all require energy. The ongoing management of a chronic condition

requires one to learn and implement new self-care habits, monitor responses

to therapy, and develop an awareness of cues to avert a crisis. Without

energy there are limited resources for mobility, physical reserve, confidence to

complete a task, and the means of responding to unexpected stress (Miller,
1983).

Fatigue Defined

For purposes of this study, fatigue is defined as the enduring, subjective

sensation of generalized tiredness or exhaustion (Tack, 1988). The term

"enduring" connotes that the sensation of fatigue has persisted over a period

of time. The word "subjective" implies fatigue is a self-recognized

phenomenon imbedded in the individual's own evaluation of the current

personal state. "Generalized" connotes that the sensation encompasses the

person as a whole and is not restricted to specific anatomic structures, regions,

or functions (Shaw, Chesney, Tullis, & Agersborg, 1962). Fatigue is any point

on a continuum in which the two end points are the subjective state of

feeling tired and the subjective state of exhaustion (Grandjean, 1970).

Because fatigue is a feeling, it represents different things to different

people (Atkinson, 1985). Other terms used to describe fatigue include

weariness, lack of energy, low vitality, worn out, pooped, languid, lethargic,

haggard, flagging, and bushed (Atkinson, 1985; Engel, 1970; Friedman, 1975).

Often accompanying fatigue is the strong desire to rest, stop, or sleep (Engel,

1970). Fatigue is multifactorial and multidimensional: there are biological,

psychological, social, and personal factors that influence the onset, impact,



expression, duration, pattern, and severity of the fatigue experience (Brown,

1964; Engel & Morgan, 1973; Piper et al., 1989, Tsaneva & Markov, 1971).

Fatigue is different from weakness and stiffness, two other commonly

occurring symptoms experienced by those with RA. There is a voluntary

component to fatigue and this distinguishes it from weakness. An individual

who is fatigued may be able to push him or herself to perform necessary

activities. In contrast, someone who is weak cannot voluntarily perform

activities (Gordon, 1986). Whereas fatigue is the disinclination to activity or

movement, it is distinct from stiffness which is discomfort during movement

or activity (Polley & Hunder, 1976). Fatigue, weakness, and stiffness can co

exist in RA; further clarification of these constructs is needed to better describe

the effects of the disease.

Review of Relevant Research

This review categorizes applicable research into two groups. The first

studies the delineation of the characteristics and impact of self-reported

fatigue in the rheumatic diseases. The second addresses fatigue as one of
several health status indicators.

Characteristics and Impact of Self-Reported Fatigue

To identify correlates of self-reported fatigue, 20 adults with RA

completed a Fatigue Interview Schedule about fatigue, and several self

administered questionnaires, including the Profile of Mood States, and visual

analog scales on the degree and distress of fatigue and pain (Tack, 1990a,

1990b). The predominantly female group (85%) had a mean age of 51 years.

The average length of disease since diagnosis was 11.5 years. Significant

findings revealed the convergence of three measures of fatigue (Profile of

Mood States fatigue subscale, a fatigue visual analog scale, and an interviewer

rating of fatigue). Also of note were the positive and significant correlations
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between fatigue and the following factors: depression, pain, and global mood

state. Additionally, qualitative analyses revealed conditions, strategies, and

consequences of fatigue. Conditions under which fatigue occurs were as a

harbinger of a flare, during an active disease phase, when dealing with

environmental barriers, as a result of disturbed sleep or emotional stress, after

combining certain household activities, or after working long hours. To
deal with fatigue, respondents employed strategies or energy enhancers such

as social resources, cognitive processes, and behavioral responses. The

consequences of fatigue were irritability with self and others, frustration due

to an inability to complete a task, an overwhelming sense of helplessness and

hopelessness, strained relationships, and lack of control. The sample

population had disease of relatively long duration, which may contribute to

respondents developing qualitatively and quantitatively different fatigue

management strategies, compared to a sample with disease of shorter

duration. Although the sample size was small, these results begin to describe

respondents' perceptions of the impact and causes of fatigue, as well as their

intricate repertoire of strategies to alleviate or lessen fatigue.

The experience of fatigue in three women with RA (selected for

differences in age, race, and social background) was described through

information collected during one-time interviews (Casterline, 1989). Each

respondent was asked a question concerning her experience with fatigue. The

nurse investigator analyzed transcripts from the interviews and revealed

descriptors of fatigue, strategies to cope with fatigue, limitations fatigue had

on one's lifestyle, relationships between fatigue and sleep, and effects of

fatigue on interactions with family and friends. These findings offer a step

toward identifying attributes of fatigue in women with RA. Unfortunately,

not all of the details of the study are known as only the abstract was available.
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For example, it would be helpful to be able to answer questions such as: what

were the specific descriptors, strategies, limitations, and affects of fatigue on

these women's lifes and how were the findings different or similar between
the women?

The Fatigue Severity Scale (FSS), a newly developed 9-item measure of

fatigue impact, was evaluated in 25 patients with multiple sclerosis (MS), 29

patients with systemic lupus erythematosus (SLE), and 20 healthy adults

(Krupp, LaRocca, Muir-Nash, Steinberg, 1989). The FSS contains statements

that represent features of fatigue common to MS and SLE. Respondents rated

each item from 1 (strongly agree) to 7 (strongly disagree). Example of items

include: "Exercise brings on my fatigue," "I am easily fatigued," and "Fatigue

interferes with my physical functioning." Results showed the FSS was

internally consistent (Cronbachs alpha=.88) and correlated with fatigue visual

analog scales (r=.68, p<.001). Mean scores on the FSS for patients with MS was

4.8, and was not significantly different from mean scores for patients with SLE

of 4.7. In contrast, healthy adults scored 2.3 which was significantly lower

than the patient groups (p<.001). Scores on the Center for Epidemiological

Studies Depression Scale (CES-D) were not significantly correlated with FSS

scores for MS patients (r=.26) or controls (r=20). There was a significant

correlation between fatigue and depression in SLE (r-46, p<05). Whether

this difference is clinically significant was not addressed. The FSS does appear

to distinguish patients with chronic illness from healthy controls. Several

concerns with the FSS place these findings in question. No mention is made

as to the origin of the items on the scale, the time frame respondents use to

rate their fatigue, or the method of scoring. Some items overlap in content,

such as item 7, "Fatigue interferes with carrying out certain duties and



responsibilities" and item 9, "Fatigue interferes with my work, family, or
social life."

In a larger sample of patients with SLE, Krupp and colleagues (1990)

determined the extent to which fatigue was related to laboratory findings,

clinical activity of the disease, depression, and medications. The sample was

predominantly women (93%) with a mean age of 34 years. Fifty-nine patients

were interviewed and completed self-administered questionnaires during a
routine clinic visit to the Clinical Center, National Institutes of Health (NIH).

Results revealed a mean FSS of 4.6 (SD=1.5) on a scale of 1 to 7, with larger

numbers representing more fatigue. Fifty-three percent of respondents

reported fatigue was their most disabling symptom. Fatigue did not correlate

with lab measures (anti-DNA, erythrocyte sedimentation rate, serum

complement, or thyroid function) or taking steroids. Fatigue was positively

and significantly correlated with depression (r=46, p<.001) and physician

rating of disease (r=.30, p<.05). This study contributes to the small, but

growing, knowledge base about fatigue severity and its relationship to

depression and physician rating of disease activity. In critiquing this study, it

must be noted that few demographics were reported on the sample.

Information that would have been valuable were the extent of SLE disease,

employment status, educational level, marital status, and social and family

responsibilities (e.g. child care). Because NIH is driven by research protocols

and only patients enrolled in a protocol are seen in the clinic, this sample

may have been more ill than persons with SLE in the general community.

Additionally, data on laboratory measures and medication histories was

missing for some subjects (range 28–42). Hence, findings related to lab values

and medications must be interpreted with caution because of the missing
data.
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McGrory, Metzger, Berstein, & Deltoratius (1990) attempted to

determine the psychological and disease-related factors associated with fatigue

in SLE. Ninety-seven respondents completed physical examinations, a

fatigue scale, Beck Depression Inventory, and Symptom Checklist-90. On

average, respondents experienced fatigue on 7 days during the month

preceding the assessment. The more frequent the fatigue, the more impact

SLE had on the family, social relationships, vocational functioning, sexual

functioning, and health orientation. Fatigue was poorly correlated with

disease activity. These findings were obtained from an abstract, thereby

limited information was available about sample demographics and disease

status, reliability of measures, strength and significance of correlations, and

conclusions made by these investigators.

In summary, this first group of studies represents beginning attempts

to quantify and qualify the problem of fatigue in a rheumatic disease

population.

Fatigue and Health Status Outcomes

A second group of studies examined fatigue as one of several

independent or health status variables. Beliefs about the causes of illness,

disease flares, and disease remissions were examined through interviews and

questionnaires with 92 respondents with RA who were obtained from a

rheumatology faculty practice (Affleck, Pfeiffer, Tennen, & Fifield, 1987). The

most commonly perceived cause of symptom exacerbation was psychological

stress (46% of the respondents). Fatigue was also reported as causing an

exacerbation of symptoms (20% of the respondents). On a scale of 0 (not at all

a cause) to 10 (an extremely important cause) respondents' mean response

rating for fatigue was 1.53 (SD=3.22). So although one-fifth of the respondents

believed that fatigue caused symptoms to flare, the actual rating of 1.53
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indicates that the respondents perceived fatigue to be a very minor cause of
flares.

The influence of arthritis upon sexual satisfaction and activity was

explored in patients with RA (n=130) and matched controls without arthritis

(Blake, Alarcon, Holley, & Brown, 1987). All respondents were interviewed

about their sexual activity, satisfaction, and limitations. Respondents were

also asked about the presence of fatigue and its impact on sexual activity.

Results indicated that fatigue contributed to the loss of sexual satisfaction in

39% of the female patients with RA compared to 25% of female (non

arthritis) controls, and in 57% of male patients compared to 38% of male

controls (p<.05). Joint pain and joint stiffness also disturbed the sexual

activities of patients more than the controls. Since arthritis was a major

distinction between the patients and controls, the authors conclude that

arthritis was the distinguishing difference between the two groups. Although

fatigue was found to be much more debilitating for people with arthritis, no

additional information was sought to determine how the fatigue was

quantitatively and qualitatively different between groups. However, study

findings suggest that the impact of fatigue may be larger than generally

appreciated by health care providers.

The therapeutic value of graded aerobic exercise training was examined

in RA (Harkcom, Lampman, Banwell, & Castor, 1985). The three exercise

groups that were offered differed in initial length of total exercise, rate of

progression, and final total duration of activity achieved. All exercise groups

met three times per week for 12 weeks; a non-training group served as a

control. Twenty patients were randomized to one of the four groups.

Respondents completed a Functional Status Index and an investigator

developed questionnaire with items on disease status and symptoms
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(including a single forced-choice item on fatigue). Those who participated in

one of three graded aerobic exercise training programs reported a significant

reduction in fatigue and morning stiffness, improvement in sleep, and

reduced joint pain compared to non-exercising respondents. The findings

suggest that exercise duration of up to 35 minutes can be therapeutic, and as

little as 15 minutes of exercise 3 times per week is sufficient to improve

aerobic capacity in RA patients. Additional data on fatigue emerged through

subjective commentary offered by several subjects. Subjects believed that in

spite of receiving adequate medical treatment of joint symptoms, their fatigue

had not improved until they had increased their stamina by participating in

an exercise program. This valuable insight had not surfaced when fatigue

was assessed with only a single item, forced-choice measure. There are

limitations in the study design used by Harkcom and colleagues. The small

sample limits the generalizability of the findings. Additionally, the method

of obtaining information about fatigue may result in recall bias. Self-reports

of fatigue were obtained by asking respondents, after they completed the 12

week program, if they noticed a change in fatigue since the start of the

program. A more reliable strategy to measure fatigue would have been to

assess fatigue levels before, during, and after the intervention using an

instrument with established validity and reliability.

A course focusing on energy conservation techniques was devised for

patients with RA (Furst, Gerber, Smith, Fisher, & Shulman, 1987). To test its

effectiveness, an experimental group participated in this newly designed

energy conservation course (n=18) while a control group (n=10) received

traditional occupational therapy instructions. Fatigue severity did not differ

significantly between respondents in the experimental and control groups.

Either the intervention used was not influencial enough to change fatigue
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levels, or the measures of fatigue were not sensitive enough to determine a

significant difference in this small sample.

Benefits of participating in Educize, a new patient education program

combining low impact aerobics and an arthritis education program, were

compared to benefits of participating in the Arthritis Self-Help Course (ASH)

and a low impact aerobics class (Perlman et al., 1987). Fatigue was measured

by the Profile of Mood States fatigue subscale. Results indicated that the

Educize group realized the most positive change and was the only group to

experience an improvement in fatigue severity (p<05). Based on the study

design, it was difficult to isolate whether exercising, participating in this

group education program, reducing depression, or some of all three factors

contributed to fatigue reduction.

In summary, this research provides support for the presence and

prevalence of fatigue in RA and SLE, the impact of fatigue on sexual

functioning, and the effect of exercise on fatigue. Deficiencies in study

methodology make it difficult to draw firm conclusions about the influence

of various factors on fatigue in the rheumatic diseases. No two studies used

the same fatigue measure. That is, fatigue measures included close-ended

questions, verbal descriptor scales, visual analog scales, and a fatigue subscale

from a mood state questionnaire. Psychometric properties were unavailable

on many of the fatigue items used in the studies, with the exception of the

Profile of Mood States used by Perlman and colleagues. Furthermore, fatigue

is multidimensional, yet in the majority of studies only fatigue severity was
measured.

Despite the fact that fatigue is a precursor to and accompanies RA

disease activity, there is a paucity of supporting empirical research. Several

key areas need to receive attention in future studies on fatigue. Research
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employing a multifactorial perspective for conceptualization of fatigue, a

multimethod approach to fatigue measurement, and standard, reliable and

valid measures of the multidimensionality of fatigue are needed.

Variables Affecting Fatigue

Attention to potential moderator variables is important as there is no

fixed and consistent relationship between the amount of disease (which

produces the perceptual component of the symptom) and the amount of

patient distress (the reactive component of the symptom) (Eisenberg, 1979).

Individuals attribute different meanings to both symptoms and the

consequence of disease.

Variables which affect fatigue have been proposed through several

empirically derived models. These models have been developed for clinical

populations such as surgical clients (Rhoten, 1982), oncology patients (Piper,

Lindsey, & Dodd, 1987), and specific bodily systems (Grandjean, 1968). To date,

no known framework has been developed to specifically describe the

variables responsible for fatigue in RA. Therefore, the subsequent section

focuses on the identification of disease-related factors (pain, sleep disturbance,

physical activity, and functional status), psychosocial variables (depression,

learned helplessness, and social support), and demographics that may

contribute to fatigue in RA.
Disease-Related Factors

P ai Il

Chronic pain of variable and unpredictable intensity is a major

consequence of RA (Anderson, Bradley, Young, McDaniel, & Wise, 1985,

Parker et al., 1989). Pain has been found to be one of the best indices of

general health status and health behavior (Kazis, Meenan, & Anderson, 1983).
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Pain in RA is due to localized inflammation and chronic changes in articular

tissues and surrounding structures.

Pain may contribute to fatigue in several ways. First, dealing with

severe or unusual amounts of pain requires additional physical and

emotional energy (Pigg, Driscoll, & Caniff, 1985). Second, extra steps

(requiring more energy) may be needed to complete a task in a manner

causing the least pain. And third, pain may interfere with a restful night of

sleep, thereby resulting in daytime fatigue. An individual who has slept

poorly will not have the energy reserves to deal as well with ongoing pain

and may perceive the pain to be of greater intensity.

Sleep Disturbance

One of the functions most disturbed in RA is sleep (McCarty, 1979).

Patients with arthritis report significantly more pain contributing to sleep

problems than patients without arthritis (Leigh, Bird, Hindmarch, & Wright,

1987). Stiffness, depression, and pharmacological agents (e.g. cortisone) may

also compromise the quality of sleep. There is lack of clarity as to whether

poor sleep causes increased pain, fatigue, and depression or whether an

increase in one or more of these factors contributes to difficulty sleeping.

Types of sleep disturbances found in patients with RA are highlighted

in a study that describes the sleep patterns of RA patients who are fatigued

(Mahowald, Mahowald, Bundlie, & Ytterberg, 1989). Fatigue was defined as
the sensation of tiredness which had an onset of less than 6 hours after

arising. In contrast to sleep patterns of healthy individuals, these

investigators found that none of the 16 outpatients with RA who were

sampled had a normal sleep pattern. The results of all night

polysomnographic (PSG) sleep studies were impressive: all patients had some

type of marked disturbance of sleep, including frequent awakenings per night,



16

frequent extremity movement, decreased sleep efficiency, and unsuspected

obstructive sleep apnea. The results are notable: active RA is accompanied by

sleep fragmentation which may result in non-restorative nighttime sleep and

daytime fatigue.

There appears to be a relationship between RA disease and poor sleep

which can be hypothesized to result in fatigue and decreased energy. Sleep is

a time of restoration and repair. Fatigue results when anxiety, pain, and

active disease interfere with sleep.

Decreased Physical Activity

Individuals with RA typically have decreased activity levels due to

pain and fatigue. In a study using graded exercise tests on a motor-driven

treadmill, patients with arthritis were found to be significantly impaired in

exercise tolerance, flexibility, and biomechanical efficiency (Minor, Hewett,

Webel, Dreisinger, & Kay, 1988). Based on these results, respondents with RA

tired quickly as they worked much harder than others to produce similar

results. Minor and colleagues concluded that inactivity factored heavily in

the deconditioning process of people with arthritis.

Psychosocial Factors

Depression

The emotional well-being of patients with arthritis affects their

perception and evaluation of fatigue, as well as the evaluation of other

commonly occurring problems such as pain and decreased physical function.

Evaluation and measurement of affective symptoms are important, albeit

often neglected parts of any description of outcome (American College of

Rheumatology, 1988). Depression is a common response to RA and may be

accompanied by increased symptoms of fatigue or decreased energy (Bradley,

1985; Liang et al., 1984). The response of patients' with RA to objective,

*

*-*.
» -
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standardized psychometric tests consistently indicate elevated levels of

depression (Anderson, Bradley, Young, McDaniel, & Wise, 1985; Frank et al.,

1988; Liang et al., 1984). Despite the debilitating features and progressive

characteristics of RA, the exact nature of the relationship between depression

and RA remains unclear (Bishop, Green, Cantor, & Torresin, 1987).

Several etiologies have been suggested for the presence of depression

in RA patients (Bishop, 1988; Gold et al., 1988). Depression may be a variant

of normal mood changes or a manifestation of a serious psychiatric disorder.

Depression could also be due to biological changes (e.g. central nervous

system arteritis) or medications (e.g. cortisone). Several of the DSM-III-R

diagnostic criteria for depression overlap with symptoms of RA such as

fatigue, appetite loss, and sleep disturbances (APA, 1987). It is important then,

in the evaluation of fatigue, to determine not only if fatigue is associated with

disease activity but if it is also a symptom of depression.

Learned Helplessness

In addition to depression, learned helplessness may play a role in the

expression of fatigue. Learned helplessness theory proposes that in the face of

unpredictable and uncontrollable aversive events, people may learn to

become helpless (Abramson, Seligman, Teasdale, 1978; Peterson, 1982).

Developing a helpless feeling is associated with affective changes (e.g.

depression) and behavioral changes (e.g. decreased problem-solving

behaviors) (Stein, Wallston, Nicassio, & Castner, 1988). Just as depression

may influence ones' evaluation of fatigue, so too helplessness may affect

one's perception of symptoms associated with the disease. Feelings of

helplessness are thought to be produced by the belief that the individual feels
there is no effective method to eliminate or reduce the source of the stress or

that the helpless role is most effective in obtaining stress relief.
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RA is a chronic condition that has the capacity to engender a profound

sense of helplessness (Bradley, 1985). Patients with RA learn that there is no

known cause or cure for RA, the course of their disease is unpredictable, and

the inflammation may appear or disappear unexpectedly (Parker et al., 1989).

As a result, some RA patients exhibit the pessimism, apathy, and ineffective

problem-solving characteristic of the learned helplessness pattern (Parker et

al., 1989; Plant, Button, & Cawley, 1984; Skevington & Woolfe, 1984).

Social Support

The multiple problems imposed by a chronic physical condition

require a significant amount of effort and adjustment by the person trying to

cope with this demanding situation (Manne & Zautra, 1989). To adapt to the

multitude of demands, the person with arthritis may have different needs for

social support. Social support is the extent to which a particular social

environment meets an individual's interpersonal needs (American College

of Rheumatology, 1988). It has been conceptualized as the availability of

people upon whom the individual can rely and who value him or her as a

person (Orth-Gomer & Unden, 1987).

Research provides evidence that family support is associated with

coping and management of chronic conditions (Dimond, 1979) and adherence

to treatment regimens (Oakes, 1970). Additionally, patient adjustment to RA

has been related to the attitude of the spouse (Manne & Zautra, 1989).

Because social support may be an essential correlate of health and illness, it is

important to understand the role social support plays in the perception and

management of symptoms such as fatigue.

In summary, fatigue is a complex phenomenon intricately affected by

other frequently occurring problems in RA. As a result of the limited

research to date, which focuses primarily on degree of fatigue severity, there is
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no clear understanding of the extent of the fatigue or the conditions under

which fatigue is present and impacts on RA patients' activities. A well

designed study is needed to explicate these complex interrelationships. The

efforts of this study are directed towards meeting this need by measuring

several mediating variables, using psychometrically strong instruments, and

obtaining self-report and objective information.

Assumptions

There are several assumptions in this study. One assumption is that

individuals with RA experience fatigue both directly and indirectly as a result

of the disease process. Another assumption is that individuals with RA are

able to quantify and qualify their fatigue. Demographic, disease-related, and

psychosocial variables are assumed to influence the experience of fatigue. It is

assumed that psychosocial changes occur after the disease onset and are not

part of an disease-prone personality (Anderson, Bradley, Young, McDaniel &

Wise, 1985). Finally, it is assumed that psychological changes occur as a result

of the uncertainty of the disease, chronic pain, visible deformities, alterations

in energy level, and inability to maintain previously held social roles.

Research Questions

The following research questions were addressed in this study.

1. What are the dimensions (severity, distress, impact, and timing) of

fatigue in a community-based sample of patients with RA?

2. What are the relationships between fatigue scores and specific

demographic, disease-related and psychosocial variables in RA2

3. To what degree do specific demographic (age, gender, and

education), disease-related (duration of RA, overall pain rating, sleep
quality, comorbid conditions, physical activity level, and functional

status), and psychosocial variables (depression, learned helplessness,
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and social support) explain the variance in fatigue scores in a

community-based sample of patients with RA2
3a. How much variance in fatigue is accounted for by the

combination of specific demographic, disease-related, and

psychosocial variables?

3b. How much variance in fatigue is accounted for by

demographic variables?

3c. Do disease-related variables account for a significant increase

in explained variance after controlling for demographic
variables?

3d. What are the unique contributions of the disease-related

variables after controlling for demographic variables?

3e. Do psychosocial variables account for a significant increase in

explained variance after controlling for demographics and
disease-related variables?

3f. What are the unique contributions of the psychosocial

variables after controlling for demographic and disease-related
variables?

Hypotheses

Hypotheses for this study included the following.

1. When controlling for degree of joint pain, females report

significantly higher fatigue scores than males.

2. When controlling for degree of joint pain, age, and functional status,

individuals who have better functional status report significantly

lower fatigue scores than individuals who have worse functional
Status.
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3. When controlling for degree of joint pain, age, and functional status,

individuals who do more physical activity report significantly lower

fatigue scores than individuals who do less physical activity.

4. When controlling for degree of joint pain, age, and functional status,

individuals who report better quality and quantity of sleep report

significantly lower fatigue scores than individuals who report poorer

quality of sleep.

5. When controlling for degree of joint pain, age, and functional status,

individuals who report less depression report significantly lower

fatigue scores than individuals who report more depression.

6. When controlling for degree of joint pain, age, and functional status,

individuals who have shorter duration of disease report significantly

higher fatigue scores than individuals who have longer duration of
disease.

Definition of Terms

For purposes of this research, the following operational definitions
were used.

Depression. Depression is defined as the state of having at least five of

the following symptoms present during the same two-week period and

represents a change from previous functioning; at least one of the symptoms

is either depressed mood or loss of interest or pleasure. The criteria are: 1)

depressed mood, 2) markedly diminished interest or pleasure in activities, 3)

significant weight loss or weight gain when not dieting, 4) insomia or

hypersomnia, 5) psychomotor agitation or retardation, 6) fatigue or loss of

energy, 7) feelings of worthlessness or excessive or inappropriate guilt, 8)

diminished ability to think, concentrate, or make decisions; and 9) recurrent

thoughts of death or suicidal ideation (APA, 1987).
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Fatigue. Fatigue is the enduring, subjective sensation of generalized

tiredness or exhaustion as reported by the respondent.

Learned Helplessness. Resulting from past unsuccessful experiences,

learned helplessness is a behavior characterized by emotional, motivational,

and cognitive deficits in coping with stressful situations (Abramson et al,

1978).

Pain. Pain is the subjective sensation of discomfort as reported by the

respondent.

Physical Activity and Exercise. Physical activities or exercises requiring

energy expenditure such as walking, stair climbing, or sports.

Social Support. Social support is defined as perceived and enacted

instrumental or expressive provisions supplied by spouses, relatives,

coworkers, and friends (Linn, 1986). Social support is reported by the

respondent.
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CHAPTER THREE

METHODOLOGY

Introduction

This chapter focuses on the methodology used in this study of fatigue

in older adults with RA. First, the research design is specified. Second, the

sample is described. Next, data collection methods are elaborated including

techniques and instruments. Highlights of each measure includes a

description of strengths and weaknesses, administration, and psychometrics.

And last, statistics used for data analyses are reviewed.

Research Design

This descriptive, factor-relating study used a cross-sectional design to

describe the prevalence and impact of fatigue and the role of factors that

contribute to fatigue in rheumatoid arthritis. Descriptive and multiple

regression analyses were conducted on quantitative data gathered from phone

interviews, self-administered questionnaires, and physical examinations on a

community-based sample of patients with rheumatoid arthritis.

Sample
Recruitment

All respondents were members of an existing panel of patients with

RA. The panel is maintained by the MAC located at UCSF and funded by the

National Institutes of Arthritis, Musculoskeletal, and Skin Diseases. The

panel consists of patients with RA sampled from the practices of community

rheumatologists with 526 panel members receiving annual phone interviews

since 1983 and 200 panel members receiving phone interviews since 1989.

The purpose of the interviews has been to determine each panel member's
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medical treatment and functional status in the past year. All panel members

have been diagnosed with RA by a rheumatologist. Data collection for this

research was conducted simultaneously with data collection for another study

titled "Prevention of Falls and Injury in Rheumatoid Arthritis."
Criteria for Sample Selection

Panel members meeting inclusion criteria were invited to participate

in the study. Inclusion criteria included: age 55 and older; diagnosis of RA by

a rheumatologist; able to speak, legibly write, and read English; ambulatory

without the assistance of another person; and not institutionalized.

Maintaining Confidentiality

Confidentiality was maintained by assigning codes to each respondent.

Forms with respondents' names such as the informed consent,

correspondence, and questionnaires were kept in secured files. Only code

numbers or first initial of surnames will be used in published results from

this study.
Human Subjects Protection

The Rosalind Russell Multipurpose Arthritis Center (MAC) received

approval by the University of California, San Francisco (UCSF) Committee on

Human Research (H477-00809-07A) for the study "Prevention of Falls and

Injury in Rheumatoid Arthritis" (Appendix A). The study is part of a larger

trial of identifying risk factors for falls and injuries in the elderly person with

RA. As the approval covered the examination of factors that may contribute

to falls and because fatigue may be a risk factor for falls, no additional

approval was needed from the Committee. This Committee was notified in

writing of this investigator's role at the MAC and with the panel members.
º
º



Data Collection Methods

Techniques

Instruments used and the sequencing of data collection are presented

in the Data Collection Plan (Table 3.1). As part of a larger study, a survey

worker for the MAC administered, among other instruments, the Geriatric

Depression Scale (GDS) (Appendix B) and the Health Assessment

Questionnaire (HAQ) (Appendix C) during the annual phone interview to

panel members. The survey worker also identified respondents who met the

study inclusion criteria. If the respondent was eligible, the survey worker: 1)

provided an overview of the study; 2) extended an invitation to participate in

the study; and 3) mailed a flyer with additional study information.

The investigator placed a follow-up phone call within two to three

weeks of the respondent receiving the flyer. The phone call answered

respondent's questions and determined the respondent's interest and

availability to participate in the study. If interested, the investigator

scheduled a home visit at the convenience of the respondent. A self

administered questionnaire was mailed to the respondent which included the

Multidimensional Assessment of Fatigue scale (Appendix D), Sleep Survey

(Appendix E), Social Support Scale (Appendix F), Arthritis Helplessness Index

(Appendix G), Profile of Mood States, and Physical Activity and Exercise Index

(Appendix H). The respondent was instructed to complete the questionnaire

prior to the home visit. The nurse mailed the questionnaire so that it

reached the respondent no more than three days before the scheduled home

visit. The reasons for this timing were twofold: 1) respondents were less

likely to misplace the questionnaire; and 2) the data from the questionnaire
and from the in-home examination would be collected within close

proximity to each other.

s
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Table 3.1

Data Collection Plan

Baseline Age
Sex
Education
Marital Status
Ethnic Group
Duration of Rheumatoid Arthritis

Time 1 Annual Phone Interview

Geriatric Depression Scale
Overall Pain Rating
Health Assessment Questionnaire
Comorbid Conditions
Annual Family Income

Time 2 Self-Administered Questionnaire
Multidimensional Assessment of Fatigue
Sleep Survey
Social Support Scale
Arthritis Helplessness Index
Profile of Mood States
Physical Activity and Exercise Index

Time 3 In-Home Examination
Joint Examination
Muscle Strength Testing
Medications for RA

During the home visit, all respondents were asked to read and sign an

informed consent. The consent form had been reviewed and approved by the

UCSF Committee on Human Research. The investigator reviewed the self

administered questionnaire for completeness and performed an examination

of the respondent's joints (Appendix I) and tested muscle strength in the

triceps, quadriceps, hip abductors, and grip.
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Instruments

Subjective and objective measures were used in this study. During the

Annual Phone Interview at Time 1, respondents took 5-10 minutes to answer

questions asked by the survey worker. To complete the self-administered

questionnaire, respondents needed about 30 minutes (Table 3.2). The

examiner used about 20 minutes to explain and perform this portion of the

in-home examination (Table 3.3).

Measures of Outcome

The Multidimensional Assessment of Fatigue (MAF) was used to

measure four dimensions of self-reported fatigue: severity, distress, impact,

and timing. Another measure of fatigue, the Profile of Mood States (POMS),

was administered to establish concurrent validity of the newly developed
MAF scale.

Multidimensional Assessment of Fatigue. The Multidimensional

Assessment of Fatigues (MAF) is a newly constructed scale to measure fatigue

severity, distress, impact, and timing. It was adapted from the Piper Fatigue

Scale (PFS) which was developed as a research instrument to measure the

temporal (time patterns), severity (severity, degree of distress, and degree of

interference), and sensory (associated physical, emotional, and mental

sensations) dimensions of fatigue (Piper, Lindsey, Dodd, Ferketich, Paul &

Weller, 1989). Piper and colleagues tested the PFS on a sample of 40 radiation

therapy patients. The PFS uses visual analog scales (VAS) and open-ended

questions. The reliability (Cronbach's alpha) of four of the seven subscales

(temporal, sensory, affective, and degree of severity) was 85; reliability

coefficients of individual subscales have not been published. A panel of

fatigue experts reviewed the instrument for content validity. There was

evidence for discriminant validity of only the PFS sensory dimension with
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Table 3.2

Constructs and Associated Instruments Completed by Respondents

Construct

Depression

Fatigue

Function

Helpless
IleSS

Mood

Pain

Physical
Activity

Sleep

Social
Support

Dimension Instrument Number
of Items

Geriatric Depression Scale 15

Severity Multidimensional Assessment 16
Distress of Fatigue
Timing
Impact

Health Assessment Questionnaire 24

Internality Arthritis Helplessness Index 15
Helplessness

Fatigue Profile of Mood States 65
Tension

Depression
Anger
Vigor
Confusion

Severity Pain Rating Scale 1

Physical Activity and Based on #
Exercise Index of activities

Quality Sleep Survey 15
Quantity

Support Network Social Support Scale 15
Perceived Support
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Table 3.3

Constructs and Associated Instruments Completed by the Examiner

Construct Dimension Instrument

Joint Exam Pain, Swelling Modified Ritchie Camp Articular Index
Arc of Motion Joint Alignment & Motion Scale

Muscle Strength Triceps Hand-held Dynamometer
Hip Abductors
Quadriceps
Grip Grip Strength Dynamometer

the POMS vigor subscale (r=-57, p<.001) and convergent validity of only the

PFS affective dimension with the Fatigue Symptom Checklist (r-47, p<.01)

(Piper, Lindsey, Dodd, Ferketich, Paul & Weller, 1989).

For purposes of this study, the 41-item PFS was revised to use the

instrument in a clinical situation and make it applicable to a population with

a chronic illness. Several changes were made in the PFS. The new measure,

the Multidimensional Assessment of Fatigue scale (MAF), has 16 items,

reduced from the PFS 41 items. Two visual analog scales from the PFS were

converted to multiple choice responses on the MAF. The other fourteen

items from the PFS remain visual analog scales with unipolar endpoints of 0

(not at all) to 100 (a great deal). And last, to be consistent with other measures

used in this study, the time frame for the fatigue items was changed to

determine fatigue patterns for the past week, not the past day. Another

addition to the revised measure is that if no fatigue was reported, respondents

were instructed to skip ahead to the subsequent section of the questionnaire.

The reason this skip routine is used is because items 2-16 are only applicable if
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the respondent had fatigue in the past week. So as to assure variability in the

outcome variable of fatigue, respondents who report no fatigue are assigned a

zero score for items 2-16 and kept in the analyses.

Respondents who report fatigue were asked to rate the degree to which

fatigue interferes with their ability to do eleven specific activities (i.e. do

chores, cook, bathe, dress, work, visit, engage in sexual activity, enjoy leisure,

shop, walk, and exercise). These activities were selected because prior

research indicated that they are most affected by RA (Yelin, Lubeck, Holman

& Epstein, 1987). Of the 11 activities, eight were comparable to items in the
PFS. The three activities included in the MAF but not in the PFS were

shopping, walking, and exercising. Respondents who do not do certain

activities for reasons other than fatigue, are instructed to check a box labeled

"Don't do the activity" (e.g. do not work outside of the home as they are

retired). Additionally, the items from the temporal dimension include two

multiple-choice items which were reworded from the PFS. The MAF takes

less than 5 minutes to complete and, due to the use of a large type size for

accommodating vision changes in the elderly, it is three pages long.

Scoring the MAF results in the Global Fatigue Index, a composite score

of four dimensions of fatigue (severity, distress, impact, and timing). If the

respondent reported no fatigue (item 1), a zero was assigned to all remaining

items (2-16). For all respondents, item 15 which asked about frequency of

fatigue was converted from a 0–4 scale to 0-100 by multiplying responses by 25

for this item. This conversion then allowed the items measuring degree of

fatigue (item 1), severity of fatigue (item 2), distress of fatigue (item 3), the

average of impact on ADL items (items 4-14), and the newly scored frequency

of fatigue item (item 15) to be summed to create the Global Fatigue Index.
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The Index score can range from 0 to 500 with 0 representing no fatigue and

500 representing lots of fatigue.

The reliability of the investigator's scoring of the visual analog scale

(VAS) was determined using the following method. The investigator and

two nurse colleagues independently scored VAS from the MAF instrument

that had been completed by nine different patients. A total of 126 individual

scales were scored. A pre-established aim was set at 90% reliability between

raters. Guidelines for scoring the scales were:

• Use a clear plastic ruler divided into millimeter markings.

• Match the zero point of the ruler with the zero point on the scale.
• Marks located between two millimeters were rounded toward the

center of the line (e.g. marks between 22 mm and 23 mm were scored

as 23 mm, marks between 65 mm and 66 mm were scored as 65 mm).

• If the mark was an "X" that crossed the scale, score where the "X"

intersects the scale.

• If the mark was an "X" that did not cross the scale, score where the

"X" would intersect the scale.

• If the mark does not cross the scale, score where it would intersect the

scale if it did cross.

Of the 126 scales that were rated, 124 ratings were within + 1 mm (the

limit of the ruler). This equated to a 98.4% reliability between the raters.

Areas in which differences occurred between raters were: marks made by

thick writing utensils, marks that crossed the scale on a slant, and marks that

duplicated poorly due to use of a pencil.

Profile of Mood States. The Profile of Mood States (POMS) (McNair,

Lorr, & Droppleman, 1971) measures a broad, diverse set of six mood or

affective states including tension, anger, vigor, fatigue, confusion, and
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depression. Factor analytic studies have established the independence of each
of the six states.

The POMS has been used in numerous studies involving a variety of

clinical populations and healthy normals. Internal consistency reliabilities on

individual subscales are as follows: tension .90, anger .93, fatigue.93,

confusion .84, vigor .87, and depression.95 (McNair et al., 1971). A total mood

score is calculated by reverse scoring the items "relaxed" and "efficient,"

summing five of the subscales, and subtracting the vigor subscale. The range

of scores is -40 to 160 with lower scores representing better mood state and

higher scores representing poorer mood state.

Instructions to the respondent asked them to select the number that

best describes how they are feeling during the past week, including the day the

inventory was completed. The purpose of the one-week rating period was to

emphasize a period both long enough to depict the respondent's typical mood

reactions to present life situations and sufficiently short to minimally

influence recall. Respondents were instructed to rate each of the 65 adjectives

on a five-point scale from 0 (not at all) to 4 (extremely).

Measures of Predictor Variables

The predictor variables in this study were: demographic characteristics,

disease-related factors (duration of RA, overall pain rating, sleep quality,

comorbid conditions, physical activity level, functional status, and muscle

strength), and psychosocial indicators (depression, learned helplessness, and

social support and social network).

Demographic Characteristics. Baseline data collected during the first

phone survey included respondents' age, gender, and years of school

completed. Data collected annually during the telephone interviews included
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current marital status, annual household income, and rating of general
health status.

Duration. Duration of RA disease was determined by subtracting the

current year from the year that the respondent reported his/her RA was first -

diagnosed.

Overall Pain Rating. Recent pain was assessed with the pain rating º

scale of the Health Assessment Questionnaire (Fries, Spitz, & Kraines, 1980)

(Appendix C). This single question was designed to obtain information about

the presence or absence of arthritis-related pain and its severity during the

past week. Pain was measured on a numerical rating scale in which the

respondent rates his or her perceived level of pain intensity from 0 to 100,

with 0 representing no pain and 100 representing very severe pain. A y
numerical rating scale was found to be a valid and reliable measure of self

reported pain (Huskisson, 1974; Jensen, Karoly, & Barver, 1986). The

respondent was prompted by the following instructions: "We would like to

know how you would rate the pain from your rheumatoid arthritis at the

present time on a scale from 0 to 100, where 0 is 'no pain' and 100 is 'very

severe pain.' Where would you put yourself on this scale today?"

[oint Count. Peripheral joints were examined by the investigator and s
scored using a modified Ritchie-Camp Articular Index and Joint Alignment

and Motion Scale (JAMS) (Appendix I). The Ritchie-Camp Articular Index is

used to obtain lower and upper extremity scores for joint pain and swelling.

This Index has intra-rater reliability, but problems exist with inter-rater

reliability (Camp, 1971). To address this issue all assessments were conducted

by a single examiner. Pain was scored with a standardized 4-point scale (0=no

pain on motion, 1=complaint of pain, 2=complaint of pain with wincing; and 4.

3=wincing and attempt to withdraw). Two scoring approaches were used: the ... "
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total number of painful joints were summed (range 0-26) and the number of

painful joints summed modified by degree of pain (range 0-78). Scoring for

swelling was with a 4-point scale (0=no swelling, 1=swelling just appreciable,

2=swelling but within normal joint contours, and 3=distention by swelling

outside normal joint contours). Again, two scoring approaches were used:

the total number of swollen joints were summed (range 0-18) and the

number of swollen joints summed were modified by degree of swelling

(range 0-54)

A rating of joint motion was performed using guidelines suggested by

the developers of the Joint Alignment and Motion Scale (JAMS) (Spiegel,

Spiegel, & Paulus, 1987). The JAMS score is based on visual estimates of joint

deformities and decreased active-assisted range of motion. Based on the

knowledge of a joint's normal range of motion (ROM), the examiner visually

estimates reduced range by quartiles by moving all joints through their range

of motion. In a study that evaluated JAMS scores in patients with RA, the

measure was found to have marginal inter-rater reliability (kappa = .54) and

was stable over a 12-month period (r = 81) (Spiegel, Spiegel, & Paulus, 1987).

Scoring of the range of motion is done in quartiles: 0 = 0-5% possible

decreased ROM, 1 = 6–25% decreased ROM, 2 = 26–75% decreased ROM, and 3 =

76-100% decreased ROM. Because small changes in motion of the hips and

knees highly affect function, a special rating for these two joints was

recommended by Spiegel and colleagues. For hip and knees with 10–25%

decreased ROM, a JAMS score of 3 was assigned; hips and knees with greater

than 26% decreased ROM were assigned a JAMS score of 4. A total JAMS

score was calculated by summing ratings for individual joints (range 0-104).

The presence or absence of deformities that are common in RA were

noted: metacarpophalangeal joints (ulnar deviation or palmar subluxation),
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wrists (ulnar deviation or subluxation), metatarsophangeal joints (cock-up

toes), hallux valgus, and knees (genu valgus). The total number of

deformities was summed (range 0-9).

Sleep Survey. Sleep was assessed by a 23-item sleep survey that

addressed sleep latency, total sleep time, number of remembered awakenings,

and the quantity and quality of sleep. Respondents answered each question

based on the last week of sleep. The survey was constructed by the

investigator based on a review of items and formats of published sleep

questionnaires used with the chronically ill (Wegener & Mason, 1987; Leigh,

Bird, Hindmarch, Constable & Wright, 1988; Mahowald, Mahowald, Bundlie

& Ytterberg, 1989). A Sleep Quality Index was developed and is a composite

score of six sleep items including feeling rested after a night of sleep, feeling

rested after a nap, type of usual sleep, waking earlier than planned, feeling

sleepy in the daytime, and waking up during the night. The range of scores

for each item is 0-3 with lower numbers representing better sleep. The Index

score ranges from 0-18.

Comorbid Conditions. The presence of chronic conditions, other than

RA, were documented. Respondents were asked "During the past year, has

your health been affected by any of the following health conditions?" A list of
13 medical conditions was then read.

Physical Activity and Exercise Index. The Physical Activity and Exercise

Index was administered to determine the respondents' current level of

activity (Paffenbarger, Hyde, Wing, & Chung-Cheng, 1986; Paffenbarger,

Wing, & Hyde, 1978) (Appendix H). From a list, respondents identified

physical activities and sports that they had participated in within the past

week and past year. The standardized list included 33 items such as exercises

(e.g., swimming, jogging), and physical activities (e.g., gardening).
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Housekeeping activities were not included on the list. For each activity, they

were requested to specify how many weeks per year, how many times per

week, and for how long they engaged in the activity. Additionally,

respondents were asked the number of flights of stairs they walked up (ten

steps as one flight) on a typical day. Standard values were assigned to each

activity and stair climbing (based on intensity of activity), and a composite

estimate of energy was calculated using the following formulas.

Kcal/week = (# of weeks per year). X (# of times X (minutes X (intensity
Activity 52/weeks/year per week) @ activity) of activity)

Kcal/week = (#flights up/day) X (7 days/week) X Intensity
Stair Climbing

Light activities requiring comparatively little energy (i.e., walking,

range of motion, water exercises, and stretching) were rated at 5 kcal/min.

Moderate activities (i.e., swimming) were rated at 7.5 kcal/min (Paffenbarger,

Wing, & Hyde, 1978). Stair climbing was rated as 4 kcal/min. A physical

activity index was calculated to provide a composite estimate of energy

expenditure (expressed as kcal/week) totalled from activities performed and

stairs climbed. All activity responses were verified during the home visit for

accuracy of reporting frequency and duration.

Functional Status. The Health Assessment Questionnaire (HAQ)

measures function, disability, and pain (Fries, Spitz, & Kraines, 1980)

(Appendix C). Included in this measure are questions about performance in

activities of daily living, with an emphasis on difficulty and need for

equipment and physical assistance to complete tasks. There are 20 items

grouped into 8 subscales and a single-item pain scale. Respondents are asked

to respond to each item in terms of their usual ability over the past week and

indicate if they use assistive devices or get help from another person. Possible
º
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responses to the questions are 0=without any difficulty, 1=with some

difficulty, 2=with much difficulty, and 3=unable to do. In work reported by

Fries and colleagues (1980), reliability of .60 to .85 was obtained between two

methods of administration (self-administered and interview). Validity

coefficients of 47 to .88 were found between the questionnaire and actual

performance rating. The total score for the HAQ is calculated by adding the

individual scores for each of the categories and dividing by the number of

categories answered. The range is 0-3, with higher numbers representing

poorer performance.

Muscle Strength. These tests estimated the respondent's maximum

isometric strength. Using a hand-held dynamometer (Spark Instruments),

the examiner pushed on the respondent's limb with the maximum force

needed to overcome the resistance of the respondent. The peak force attained

was automatically recorded on the dynamometer. To improve the reliability

of the test results, explosive or jerky movements of the limb were

discouraged. The right side of the body was tested unless the respondent had

major surgery on that limb in the past 3 months, then the test was performed

on the non-operated side. One submaximal practice session was done at each

site. Three muscle sites were tested: hip abductors,triceps, and quadriceps. s
Additionally, grip strength was obtained with a grip dynanometer.

Geriatric Depression Scale. The Geriatric Depression Scale-Short Form

(GDS) was developed as a screening instrument for depression in the elderly

(Brink et al., 1982; Sheikh & Yesavage, 1986) (Appendix B). This 15-item

short-form contains statements relating to depressed mood (e.g.

worthlessness, helplessness, and hopelessness) as well as psychophysiological

indicators of depression (e.g. memory). Respondents were asked to answer d

each of the statements with a "yes" or "no" for how they have felt over the
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past week. Scoring seven or higher on the GDS suggests a large number of

depressive symptoms. In scoring the GDS, ratings for the five positive items

(1, 5, 7, 12, 13) are reversed and added to the other 10 items to form a

summary score ranging from 0 to 15. The GDS is short and easy to complete

(minimizing confounding with fatigue) and has been found to differentiate

between clinical depression and nondepressed elderly with arthritis

(Gallagher, Slife, & Yesavage cited in Sheikh & Yesavage, 1986). Subjects were

given the GDS after being classified as either depressed or nondepressed based

on a comprehensive clinical interview. Using the long-form of 30-items, the

GDS mean score of depressed persons with arthritis (13.1, SD = 7.14) was

significantly higher than that of nondepressed persons with arthritis (5.10, SD

= 4.21) ■ t(47) = 4.94, p<001] (Gallagher, Slife, & Yesavage cited in Sheikh &

Yesavage, 1986).

Arthritis Helplessness Index. Helplessness was measured by the

Arthritis Helplessness Index (AHI) which consisted of a 15-item scale

measuring patient's perception of ability (9 items) or inability (6 items) to

control RA. This scale has been shown to have marginal internal consistency

(Cronbachs alpha = .69) and test-retest reliability over a 12-month period

(r=.53, p<.001) (Nicassio, Wallston, Callahan, Herbert, & Pincus, 1985).

Construct validity was determined by examining the AHI relationship with

other theoretically relevant variables. The AHI was negatively correlated

with internal health locus of control (r-47, p<.001) and positively correlated

with depression (r-.38; p.<.001) (Nicassio, Wallston, Callahan, Herbert, &

Pincus, 1985). Factor analytic testing showed that the AHI is composed of two

relatively independent subscales: five items (11, 13, 15, 16, 18) measuring

personal helplessness; and six items (1, 2, 5, 6, 8,9) measuring patient beliefs

that their behavior can control arthritis outcomes (internality) (Stein,
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Wallston, & Nicassio, 1988). Four of the fifteen items were not on either the

helplessness or internality subscale. In a sample of 82 patients with RA, the

internal reliability (Cronbachs alpha) of the Helplessness Subscale was .55

(Daltroy & Liang, 1989). -

Respondents rated each item using a 4-point Likert format by selecting

one of the response options "strongly disagree," "disagree," "agree," or

"strongly agree" for each of the statements. The scoring for the nine items

indicating perceived control is reversed so that total scores for the scale have a

possible range of 15 to 60, with higher scores indicating greater helplessness

(Nicassio, Wallston, Callahan, Herbert, & Pincus, 1985). An additional three

items were added to the Index for this study. The items parallel existing

statements but used the word fatigue in place of pain. º

Social Support Scale. The Social Support Scale (SSS) measures two

dimensions of social support: structural (network) and perceptual (Funch,

Marshall, & Gebhardt, 1986). The instrument was originally developed to

avoid the problems with existing social support measures such as a large
- º

number of questions, unavailable or poor psychometrics, limited
-

generalizability as data were often based on student samples, and a long
administration time. ~

Respondents rated the amount of support received from each of

several sources (i.e. spouse, children, other relatives, friends and coworkers)

with respect to several different situations (i.e. support related to fatigue, pain,

and feeling well). Support was rated on a 4-point scale from "not helpful at

all" to "completely helpful." If the particular source was not applicable, no

rating was given for that item. The instrument is self-administered, takes

only a few minutes to complete, and is easy to score. *
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The first scoring approach (SSS-A) provides an estimate of the variety
of sources available in the network structure and an estimate of the size of the

network. All responses were dichotomized as applicable or not applicable and

summed across categories. The second scoring approach (SSS-B) examines

perceived support by averaging all the sources indicated as available. The

SSS-A approach is independent of SSS-B as the number of types of sources

available does not necessarily influence the maximum possible support

value. This assumes that the respondents who do not have sources of

support from every type of source can still perceive themselves as having

substantial overall support (Funch et al., 1986).

The instrument has been tested in several different samples (Funch et

al, 1986). Chronic facial pain patients (n=92) have comparable characteristics

to a sample of RA patients. The perceived aspect of the scale (SSS-A) has the

greatest internal consistency with an alpha coefficient of .73. The

intercorrelations between SSS-A and SSS-B are statistically significant (r--0.22;

p3.05). Construct validity was obtained by examining the correlation between

the perceived support measure and depression. The SSS-A and SSS-B were

found to be negatively correlated with the depression subscale on the Profile

of Mood States (r=-42, r=-37, respectively; p3.001).

Data Analyses

Descriptive Statistics

Descriptive statistics (means, standard deviations, and ranges) provided

a profile of RA respondents with fatigue. Bivariate correlations were used to

describe relationships between demographic, disease-related, and psychosocial
variables. Associations between variables of interest were examined for

direction, size, and significance. Individual correlations were reviewed for

the presence of collinearity. Reliability coefficients (Cronbach alpha) on
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appropriate instruments were calculated. If measures had low reliability, they

would have been deleted from model building. Statistical significance for all

tests was set at p3.05.

Analytic Statistics

Multivariate analyses and t-tests were used to test differences between

groups based on gender, age, duration of disease, comorbid conditions, º

activity level, sleep, pain, and depression. For the multiple regression model,

fatigue was the dependent variable. The independent variables used in the

model were selected and grouped a priori. First, demographics were entered
into the model to control for their effects as these variables cannot be

changed. Second, disease-related variables were entered into the model to

determine the major effect that changes based on physiological parameters

might have. Third and last, psychosocial variables were entered into the

model to determine what remaining unique contributions these variables

could make in explaining fatigue. In particular, because depression is closely

linked to fatigue and questions have arisen as to the overlap between fatigue º º

and depression, it was deemed important to determine how much unique

variance depression could explain after the other variables were already in

the model. s
Based on the proposed analytic design to study demographic, disease

related, and psychosocial variables as correlates of fatigue, the following -

calculations estimated the necessary sample size. Although separate,

prospective power analyses were determined for each research question, only

the equation requiring the largest sample is reported here. The calculations

use a two-tailed alpha at .05, and a conventional power estimate at 0.80 at 13%

explained variance (a medium effect size). A multiple regression analysis was

used to enter the three sets of variables (demographics, disease-related, and
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psychosocial) (Table 3.4) hierarchically into the model allowing for the

evaluation of the percent of explained variance of each set. To detect an

increase of 5% variance above and beyond that accounted for by the previous

two sets (13%) with an alpha .05 and power of 0.8 requires a sample of 133

(Cohen, 1988).

Table 3.4

Variables For Entry into the Multiple Regression Analyses
PREDICTOR VARIABLES DEGREES OF FREEDOM

Set 1 Demographic Age

Sex

Education

Set 2 Disease-Related Duration of RA

Overall Pain Rating

Sleep Quality
Comorbid conditions

Physical Activity Level
Functional Status

Set 3 Psychosocial Depression

1Learned Helplessness

Social Support 1

Total 12

OUTCOME VARIABLE

Fatigue Composite score of four dimensions:

Severity, Distress, Impact, and Timing

.|
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CHAPTER FOUR

RESULTS

Introduction

This chapter presents the results of a study of fatigue in 133 adults with

rheumatoid arthritis (RA). First, an overview of the study population and

acceptance and refusal rates are examined. Second, handling of missing data

is reviewed. Third, reliability testing of the instruments used to measure

independent and dependent variables is analyzed. Next, results of testing the

assumptions of the statistical model are discussed. Fifth, descriptive and

bivariate statistics are presented. Last, using multivariate analyses, the

statistically significant relationships between independent variables and the

dependent variable fatigue are examined.

Acceptance and Refusal Rates

A total of 365 adults with RA from the Multipurpose Arthritis Center

(MAC) panel who met the selection criteria were contacted about this study.

Two hundred and twenty-five adults agreed to participate (62%). One

hundred thirty-three adults were enrolled. Data were collected between

December, 1989 and December, 1990. There were 92 adults who agreed to

participate but their enrollment in the study was postponed due to reports of

acute illness (e.g., arthritis flare or another medical condition) or the inability

to schedule appointments due to geographical location.

One hundred and forty (38%) adults declined to participate. The most

frequent reasons for refusing to participate were: 1) the study took too much

time (30%); and 2) respondents did not want a nurse coming to their home

A // is,



(28%). The refusal rate could be attributed to the fact that this study on fatigue

was couched within a larger research project on the prevention of falls and

injury which involved an interview of longer duration and required

completing and mailing monthly postcards for two years. Using ANOVA,

there were no statistically significant differences in age (F=.18, p=.83),

education (F=2.44, p=.09), or disease duration (F=1.70, p=.18) among the group

who participated in the study, the group who agreed to participate and yet

were not enrolled, and the group who refused to participate.

Preliminary Analyses

Prior to conducting statistical tests on the data, decisions were made

regarding missing data and reliability testing was conducted. Additional tests

were done to locate violations of statistical assumptions.

Missing Data

Individual items that respondents overlooked and did not answer

were handled in the following manner. Missing values from items on

subscales [i.e. Profile of Mood States (POMS) and Arthritis Helplessness Index

(AHI)] were replaced with the mean value of other items on that same

subscale. No more than two items per subscale were missing. Table 4.1 lists

the size of each subscale. Of a total of 8645 possible responses from 133

subjects on the POMS, 19 subjects did not answer 27 (0.3%) items. Of a total of

1995 possible responses for the AHI, 15 subjects did not answer 18 items

(0.9%). Missing values from items on instruments without subscales were

left as missing and omitted from final analyses causing the sample size to

vary.

Reliability Testing

As internal reliability is sample specific, as well as an inherent feature

of an instrument, coefficients were determined for the AHI, GDS, Global
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Table 4.1

Internal Consistency Reliabilities (Alpha Coefficients) (n = 133)

Subscales Total Scale
Instrument/Subscale # Items Reliability # Items Reliability

Arthritis Helplessness Index 15 .69
Helplessness 5 .56
Internality 6 .76

Geriatric Depression Scale 15 .83

Global Fatigue Index 5 .91

Profile of Mood States 65 .92

Anger 12 .83
Confusion 7 .66

Depression 15 .90
Fatigue 7 .90
Tension 9 .87

Vigor 8 .86

Note: Raw item alphas were used.

Fatigue Index, and POMS. As reported in Table 4.1, the Cronbach's alpha
coefficients for total scales ranged from .69 to .92; for subscales from 56 to .90.

With the exception of the AHI Helplessness subscale with five items

(alpha=.56), the AHI Internality subscale with six items (alpha=76), AHI total

scale with 15 items (alpha=.69), and the POMS confusion subscale with seven

items (alpha=.66), all instruments' coefficients were within the acceptable

reliability range of alpha at least 80. Reliability of the AHI was marginal,

therefore, it was decided to retain the instrument and use only the AHI total

(not subscale) scores for the analyses and interpret the findings of this

º
-

º
º
º
º
º

i.
-

*
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measure with caution. The high alpha coefficients reported for the GDS,

Global Fatigue Index, and POMS suggest that these three measures operated

with strong internal consistency in this sample (alpha = 83, 91, 92,

respectively). Reliability coefficients were not obtained for the Social Support

Scale or Sleep Survey as these measures contained individual items not

expected to be internally consistent.

Testing the Global Fatigue Index

A Global Fatigue Index was developed based on items from the MAF.

Described here are the findings from the inter-item correlation, factor analysis

and validity testing for the Global Fatigue Index. One item, change in fatigue

over the past week, was deleted from the Index as it was not measured on a

100 mm scale as were the other items. To determine the relationships

between individual items and total score, single-order correlations were

calculated for the remaining 15 items of the MAF. A minimum item-total

correlation level of .25 was set for inclusion in the scale (Nunnally, 1978). As

evident in Table 4.2, all items met this criterion level with correlations

ranging from .44 to .91.

Factor analysis was performed on the MAF to validate the conceptual

structure of the instrument. The identification of the number and types of

factors was considered important in justifying the use of a summated scale

(set of items summed into a single scale score) (Munro, Visintainer & Page,

1986). Conducting a factor analysis on all 15 items resulted in a sample size of

35. The small sample was a result of the fact that factor analysis requires

complete responses on all items of the scale. In determining the impact of

fatigue on activities of daily living, three of the items (fatigue interference

with sexual activity, exercise, and work) were answered by only two-thirds of

the respondents. The other one-third reported not doing these activities and
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Table 4.2

Cronbach Coefficient Alpha for Global Fatigue Index (n=133)

Raw Variables: .94

Variable

Degree of Fatigue

Severity of Fatigue

Distress of Fatigue

Impact on ADLs and IADLs

Do Household Chores

Cook

Bathe or Wash

Dress

Work

Visit

Engage in Sexual Activity

Engage in Leisure

Shop and Do Errands
Walk

Exercise,

Other than Walking

Frequency of Fatigue

Correlation with
Total Scale

.74

.77

.68

.83

.78

.63

.57

.91

.66

.53

.73

.79

.68

.65

.69

Alpha if Variable
Deleted

.94

.94

.94

.94

.94

.94

.94

.94

.94

.95

.95

.94

.94

.94

.94

|
-

. -



48

hence, did not answer the question. When a factor analysis was conducted

with the sample size of 35, the unrotated principal components analysis

revealed evidence for one strong factor with all 15 items loading on Factor 1

at a level of .55 or higher. Before rotation, Factor 1 explained 65% variance.

To conduct a factor analysis with a larger sample, the three items with

the fewest responses (fatigue interference with sexual activity, exercise, and

work) were dropped. The resulting 12-item scale was then analyzed with a

sample size of 102. As shown in Table 4.3, a Principal Components Analysis

of the factor pattern revealed one major factor. Before rotation, Factor 1

explained 60% of the variance with all 12 items loading at .64 or higher.

Factor 2 explained 12% of the variance with two items loading at .66 (fatigue

interference with bathing) and .70 (fatigue interference with dressing).

However, these same two items also had a high loading (.68 and .64) on Factor

1. These results provided adequate rationale for summing individual scores

into a single scale.

For clarification, orthogonal rotation was conducted and Factor 1

appeared again as a strong factor. Two items, "fatigue interference with

bathing" and "fatigue interference with dressing," loaded on a second factor.

Because a factor needs to be composed of at least three items, the conclusion

was that only one factor was evident for this 12-item scale.

Concurrent validity of the Global Fatigue Index was established

through Pearson correlations with two subscales of the POMS. The Global

Fatigue Index was found to have convergent validity with the fatigue subscale

(r =.78, p<.001) and divergent validity with the vigor subscale (r = -.60, p<.001).
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Table 4.3

Factor Analysis of the Global Fatigue Index: Unrotated Factor Loadings of 12
Items

Item Variable Factor 1 Factor 2

1 Degree of Fatigue .80 -.30

2 Severity of Fatigue .82 -.27

3 Distress of Fatigue .76 -.17

Impact of Fatigue on ADLs and LADLs

4 Do Household Chores .86 -.00

5 Cook .85 .14

6 Bathe or Wash .68 .66

7 Dress .64 .70

9 Visit .77 .29

11 Engage in Leisure .75 -.29

12 Shop and Do Errands .85 -.03

13 Walk .70 -.12

15 Frequency of Fatigue .75 -.42

Explained Variance 7.2 1.5

Proportion of Variance
Accounted for 60% 12%
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Testing Assumptions of the Statistical Model

Tests were conducted to check for violations of statistical assumptions.

Residual scatterplots were reviewed for outliers, homogeneity of variance,

and linearity. Correlation tables were examined for multicollinearity.

Outliers, or any data point greater than three standard deviations from
the mean, were checked to ascertain that the correct value was entered in the

data coding and data entry. Of the major variables measured in this study,

five variables (sleep quality, learned helplessness, fatigue, social support, and

functional status) had no outliers. Eight variables (activity level, duration of

disease, joint pain, joint swelling, global mood score, depression, grip

strength, and education) had a total of 17 outliers. Raw data were reviewed

and all outliers were found to have been coded and entered correctly and

appeared to represent extreme cases for that variable (Appendix J). The
decision was made to retain the outliers.

In reviewing the residual scatterplots, a check for homogeneity of

variance revealed residuals constant over the range of dependent values. No

heteroscedasticity was noted; homogenity was assumed.

Another assumption tested was that of linearity. The independent

variable, fatigue, was plotted against the dependent variables of education,

duration of disease, joint count, functional status, pain, sleep quality,

comorbidities, activity level, depression, helplessness, and social support.

Scatter plots were examined for linearity. There was no evidence of

curvilinear relationships between fatigue and the independent variables.

Multicollinearity occurs when there is a high intercorrelation among

variables as evidenced when correlations of independent variables is greater

than .90 (Tabachnick & Eidel, 1989). A small correlation is desirable so the

independent variables are related to the dependent variable, not to each
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other. A correlation matrix of independent variables was generated as shown

in Table 4.4. Correlations between fatigue and variables estimating

functional, physical, and psychosocial status ranged from -.45 to 71 (excluding
correlations between subscales on the same instrument). Based on these

magnitudes, there is little concern for redundancy. Therefore, it was assumed

that the major variables were independent of one another. Multicollinearity

was not a problem in this data set.

Based on these analyses, the assumptions of homogeneity of variance,

linearity, and independence were met and the analyses continued.

Description of Study Variables

Demographic Characteristics

Demographic characteristics of the sample are presented in Table 4.5.

The mean age of the sample was 67 years (SD=6.6, range 56-86). There were

100 females (75.2%) and 33 males (24.8%). The average number of years since

diagnosis with RA was 17.8 (SD=10.5, range 2-55). The average length of

formal education was 13.0 years (SD=2.1, range 5-17). Family income varied:

39.8% reported income less than $20,000, 40.7% reported income between

$20,001 and $40,000; and the remaining 17.5% reported income more than

$40,000. More than half of the sample was retired (58.3%); only a few were

currently employed outside of the home (13.6%); the remainder were

housewives (15.9%) or unable to work due to disability (11.4%). The

predominant ethnic group was white (84.2%); other ethnic groups

represented were Hispanic (6.8%), Asian (5.3%), and black (3.0%). Over half of

the sample (57%) was currently married and had been married, on average, 30

years (SD=15.5, range 1-54). Most people (55%) lived with one other person.
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Table4.4

PearsonProductMomentCorrelationsBetweenGlobalFatigueIndexandPhysical,Functional,and

PsychosocialHealthStatus(n=133)
GlobalAgeSex

Fatigue
GlobalFatigue1.0.04

Age1.0.11Sex1.0

EducationDuration
ofRA

SleepQualityOverallPainComorbiditiesActivityLevel

-35***
Education.10.10-.021.0

Duration.01-.01-.10-.101.0

SleepPainComor-ActivityQualitybiditiesLevel.50***45*.27***
-
38°44-.02.08.03-.01-.13-.08-.01.22**.01-.15.20%-.04.02.12.23**-.001.0.32**.16-.151.0.14-.151.0-.021.0

Note:
*p<.05“p<01“p<001
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ContinuedTable4.4

PearsonProductMomentCorrelationsBetweenGlobalFatigueIndexandPhysical,Functional,and

PsychosocialHealthStatus(n=133)

GlobalAgeSexEduca-Dura-SleepPainComor-ActivityFatiguetiontionQualitybiditiesLevelJointPain.28*.07-.14-.08.02.33***.30”-.01-.12JointSwelling.21*.04-.15-.11-.06.194.30”-.06-.08JointDeformity
.14.14.08.08.34*.05.08-.01-.16FunctionalStatus.58++*.10-.36**.04.24*.26*.55*.24**

-
38°44

CurrentFlare.26**-.07-.03-.16-.05.30”.37***-.01-.09GripStrength-.33***-.12.48.08-29***-.08-.29***.03.28***HipStrength
-
40”
-
34”.43***-.16-.13-.24-.12-.01.28**Quad.Strength

-
41***-.17.47***-20°-.08-.22*-.13-.12.21*TricepStrength-.04-.15.20%-.02-.16.13-.07.10.07Depression.54***.05-.19%-.17*.06.33***.45*.15-31***

Note:
*p<.05“p<01“p<001
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ContinuedTable4.4

PearsonProductMomentCorrelationsBetweenGlobalFatigueIndexandPhysical,Functional,and

PsychosocialHealthStatus(n=133)

GlobalAgeSexEduca-Dura-SleepPainComor-ActivityFatiguetiontionQualitybiditiesLevelOverallMood.71***-.13-.20-.02-.01.43***.43***.17%-.30°Helplessness.41***.194-.05-.04.07.19.35*.08-.26**AvailableSupport-10-.14.01.07.02.01-.09.04-.06Qualityof
Support.05-.09.05.07.03-.04-.05-.03-.10

Note:
*p<.05*p<01“p<001
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ContinuedTable4.4

PearsonProductMomentCorrelationsBetweenGlobalFatigueIndexandPhysical,Functional,and

PsychosocialHealn=1

JointJointJointFunct.CurrentGripHip
PainSwellingDeform.StatusFlareStrengthStrengthGlobalFatigue.28***.21**.14.58++*.26**.33***.41***Age.07.04.14.10-.06-.13.34***Sex-.14-.13.08.36”-.03.49***.43**

Education-.08-.11-.16.05-.16.08-.16Duration
ofRA.02-.07.34***.24***-.05.30++*.13SleepQuality.33***.194.05.26***.31***-.08.24***OverallPain.31***.24***.08.55***.37***.30”-.12

Comorbidities
-.01.06-.01.24**-.01.03-.01ActivityLevel-.12-.08-.16-.38”-.10.28***.28**

Note:
*p<.05*p<01“p<001
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ContinuedTable4.4

PearsonProductMomentCorrelationsBetweenGlobalFatigueIndexandPhysical,Functional,and

PsychosocialHealthStatus(n=133)

JointJointJointFunct.CurrentGripHip
PainSwellingDeform.StatusFlareStrengthStrengthJointPain1.0.37***-.09.32***.34***-.20%-.22*JointSwelling1.0-.11.08.17-.20%-.10JointDeformity

1.0.194.01-.32***-.19%FunctionalStatus1.0.21*.47***.51***CurrentFlare1.0.00.05GripStrength1.0.52***HipStrength1.0

Note:
*p<.05*p<01“p<001
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ContinuedTable4.4

PearsonProductMomentCorrelationsBetweenGlobalFatigueIndexandPhysical,Functional,and

PsychosocialHealthStatus(n=133)
JointPainQuad.Strength-.22*TricepStrength.10Depression.31***OverallMood.25***Helplessness.21*AvailableSupport.07Qualityof

Support-.10

JointSwelling-.10.01.15.28***.11.03.00

JointDeform.-.19%.08.11.10.10-.11.15

Funct.Status-45***.03.57***.41***.32***-.05

CurrentFlare.05.01.28**.31***.33***.00

GripStrength.54***.02-,30”-.27**-.194.09.13

HipStrength-

69***.13
-
32°44-.23*-.16.17

Note:
*p<.05“p<01“p<001
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ContinuedTable4.4

PearsonProductMomentCorrelationsBetweenGlobalFatigueIndexandPhysical,Functional,and

PsychosocialHealthStatus(n=133)

Quad.TricepDepressionOverallHelpless-AvailableQualityof
StrengthStrengthMoodIneSSSupportSupport

GlobalFatigue-.42***-.04.54***.71***.42***-.10.05Age.17.15.05.13.194.14-.09Sex.46”.20%-.19%-.20%-.05.01.05
Education-.20%.02-17°-.02-.04.07.08Duration

ofRA.08.16.06-.01.07.01.03SleepQuality-.21*.14.33***.43***.20%.01-.04OverallPain-.13-.07.45***.35***.35***-.09-.05
Comorbidities
-.12.11.15.17.08.04.03ActivityLevel.21*.08-31***.30”-.26**-.06-.10

Note:
*p<.05“p<01*p<001
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ContinuedTable4.4

PearsonProductMomentCorrelationsBetweenGlobalFatigueIndexandPhysical,Functional,and

PsychosocialHealthStatus(n=133)

JointPain
JointSwellingJointDeformityFunctionalStatus

CurrentFlareGripStrengthHipStrengthQuad.StrengthTricepStrengthDepression
Note:
*p<.05*p<01“p<001

Quad.Strength-.22*-.06-.14
-
45***.00.54***.69***1.0.13

-
32°44

TricepStrength.10.01.08.03.01.02.13.131.0.13

DepressionOverall

.31***.15.11.57***.28***-,30”-.32***
-
32°44.131.0

Mood.22**.28***.10.41***.31***-.27++.23*-.22.09.56***

Helpless-AvailableQualityofIleSSSupportSupport.21*.07-.09.10.03.00.09-.11.15.32***-.04-.05.33***.00.04-.19-.09.13-.16.17.04.14.12.06.02.05-.03.43***-.17*-.02
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ContinuedTable4.4

PearsonProductMomentCorrelationsBetweenGlobalFatigueIndexandPhysical,Functional,and

PsychosocialHealthStatus(n=133)

Quad.TricepDepressionOverallHelpless-AvailableQualityof
StrengthStrengthMoodIneSSSupportSupport

OverallMood.22*.09.58+**1.0.49***.02.05
Helplessness-.14.02.43***.49***1.0-.12-.03AvailableSupport.12.05-.17*.02-.121.0.28***

Qualityof
Support.06-.03-.02.05-.03-.28***1.0

Note:
*p<.05*p<.01“p<001
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Table 4.5

Demographic Characteristics of Respondents (n=133)

Mean SD Range Number (Percent) ---

Age (yrs) 67.0 6.6 56 - 86
- -

Gender
-

Female 100 (75.2) |
Male 33 (24.8) |

Disease Duration (yrs) 17.8 10.5 2 - 55

Education (yrs) 13.0 2.1 5 - 17

Family Income in 1990 *Less than $5,000 3 (2.4) º
$ 5,001-20,000 46 (37.4)
$20,001–40,000 50 (40.7)
$40,001 or more 24 (17.5)

Work Status

Retired 77 (58.3)
Housewife 21 (15.9)
Working 18 (13.6) º

Unable to work for health reasons, Disabled 15 (11.4) c -
Unemployed and looking for work 1 ( 0.8)

º

Ethnic Group º
White 112 (84.2)
Hispanic 9 (6.8)
Asian 7 (5.3)
Black 4 ( 3.0)
Other 1 ( 0.8)
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Continued Table 4.5

Demographic Characteristics of Respondents (n=133)

Mean SD Range Number (Percent)

Social Support
(Social Support Scale) -

Number in Network 2.9 1.2 1 - 5
Perceived Support 1.5 0.9 0 - 3

-

# People Living in Household 2.0 1.8 1 - 20°

Yrs in Current Marital Status 29.5 15.5 1 - 54

Marital Status
Married 76 (57.6)
Widowed 35 (26.5) *.

Divorced 16 (12.1) ..

Never Married 4 ( 3.0)
Separated 1 ( 0.8)

*The individual who reported living with 20 other people was a nun residing in a convent.
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Functional and Physical Health Status
Functional Status

Data on the functional and physical status of respondents is found in

Table 4.6. Functional ability was, on average, 1.1 (SD=0.6) on a 0-3 scale of the

Health Assessment Questionnaire (higher numbers represent poorer

function). Rating of overall pain was 39.7 (SD=27.2) on a scale from 0 (no

pain) to 100 (worst pain). Thirty-seven respondents (30.8%) reported a current

flare. The total number of swollen joints was 2.1 (range 0-12) and total

number of painful joints was 2.8 (range 0-15). On exam, respondents had an

average of four deformities (SD=2.1, range 0-9). A little less than half (42.8%)

of the respondents reported morning stiffness of more than one hour

duration. Half of the respondents reported their overall health to be good or
excellent (49.2%).

Physical Health

In addition to RA, respondents reported 0-5 medical conditions

affecting their health during the past year. Sixty-four (48.5%) respondents

reported none, 42 (31%) reported one, 19 (14.4%) reported two, and 7 (5.4%)

reported from three to five comorbid conditions. The most common

conditions reported were high blood pressure (15 or 11.4%), lung disease (11

or 8.3%), urinary-gynecological problems (10 or 7.6%), ulcers (10 or 7.6%), and
heart disease (9 or 6.8%).

Physical Activity

Seventy-two people in the sample (54.1%) reported participating in

physical activities or exercise in the past year. Respondents' mean

kilocalories (kcal) expended per week was 629 (SD=847, range 0-4596). The

most frequently reported activities were walking (49 or 37%), gardening (35 or

36%), swimming (14 or 11%), range of motion and stretching (13 or 10%), and



Table 4.6

Function and Physical Health Status of Respondents (n = 133)

Observed
Variable Mean SD Range Number (Percent)

Functional Ability (HAQ) 1.1 0.6 0 - 2.3

Overall Pain Rating 39.7 27.2 0 - 100

Flare
Currently in Flare 37 (30.8)
Duration in weeks 12.2 15.7 0 - 52

Joint Count
# Swollen Joints 2.1 2.6 0-12
# Painful Joints 2.8 3.1 0–15
# Joint Deformities 4.1 2.1 0- 9

Duration of Morning Stiffness
No morning stiffness 30 (22.6)
Less than 30 minutes 13 ( 9.8)
30 minutes to an hour 33 (24.8)
1 to 2 hours 28 (21.0)
Over 2 hours 29 (21.8)

General Health Status
Excellent 7 (5.3)
Good 58 (43.9)
Fair 47 (35.6)
Poor 20 (15.2)

No. of Comorbid Conditions 0.8 1.0 0 - 5
0 condition 64 (48.5)
1 condition 42 (31.8)
2 condition 19 (14.4)
3 conditions or more 7 (5.3)

Kilocalories Expended/Week“ 629 847 0 - 4595

*KCal/= (# of weeks/year ). X (# of times X (minutes @ X (intensity
Week 52 weeks/year per week) activity) of activity)
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bicycling (8 or 6%). A sample of adults (n=9637) in the same age group who

were enrolled in a Study of Osteoporotic Fractures reported, on average, 1604

kcal/week (SD=1702, range 0-28,433) (unpublished data, UCSF). The sample

with RA, therefore, reported less than one-half of the energy expended by an

age-matched group.

Two case examples demonstrate the amount and frequency of activities

needed to expend approximately 600 kilocalories per week. Mrs. H. gardens

approximately once a week for two hours every week of the year. Gardening

is a low intensity activity and is rated 5 kcal. Mrs. H. also climbs, on a typical

day, 3 flights of stairs per day. Stair climbing is rated 4 kcal. Using the

following formula and summing the 600 kcal expended for gardening and 84

kcal for stair climbing, Mrs. H. expends 684 kcal/week.
600 kcal/week= 52 weeks X 1/week X 120/minutes X 5 kcal

Gardening 52 weeks/year

84 kcal/week = (3 flights up/day) X (7 days/week) X (4 kcal)
Stair Climbing

In a second example, Mr. M. participates in a water exercise program

three times a week for 50 minutes about 36 weeks each year. He also walks for

20-35 minutes (on average, 28 minutes), once a week, every week of the year.

Both water exercise and walking are low intensity activities and are rated at 5

kcal. On a typical day he does not climb stairs. Summing the 519 kcals

expended for water exercise and 140 kcals for walking, Mr. M. expends 659
kcal/week.

519 kcal/week= 36 weeks X 3/week X 50/minutes X 5 kcal
Water Exercise 52 weeks/year

140 kcal/week= 52 weeks X 1/week X 28/minutes X 5 kcal
Walking 52 weeks/year
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Individuals who have not participated in a physical activity in the past year or

climb stairs on a typical day would receive a score of 0 kcal expended per
week.

Performance Tests

Muscle strength was determined for three muscle groups using a hand

held dynamometer. Grip strength was also determined by use of a grip

dynamometer. All respondents received one practice per muscle group.

Respondents who complained of unusual or excessive, localized or referred

pain or reported joint instability with the trial did not complete the test for

that muscle group. Extremities on the right side of the body were routinely

used. As presented in Table 4.7, the mean strength (in kilograms) for hip

abductors was 9.4 (SD=32), for quadriceps was 11.0, (SD=3.5) and for triceps

was 10.5 (SD=10.1). Isometric grip strength on the right hand was also

obtained. Mean grip strength was 11.5 kg (SD=8.5).

Table 4.7

Muscle Strength Testing in Respondents With RA Compared to Respondents
Without RA

Study of Fatigue in Study of Osteoporotic
Rheumatoid Arthritis Fractures

Mean Mean

Muscle Group N Kg SD Range N Kg SD

Hip Abductors 114 9.4 3.2 3.2 - 25.0 9704 10.9 3.3

Quadriceps 97 11.0 3.5 3.2 - 26.0 9704 17.1 5.1

Triceps 132 10.5 10.1 1.8 - 40.0 9704 10.5 2.7

Grip Strength 132 11.5 8.5 0 - 38.0 9704. 19.9 4.7

*. . . .
* -
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Muscle strength for a similar aged group without RA is also presented.

The RA group exhibited weaker strength in the hip abductors, quadriceps, and

grip. These differences could be anticipated based on the effect of RA on the

joints of the hip, knee, and hand. There was no difference in muscle strength

in the triceps of the group with RA and the group without RA which is

supported by the fact that the elbow is rarely involved in RA.

Sleep Status

Difficulties with sleep were a major issue for this sample, as shown in

Table 4.8. On the Sleep Quality Index, a composite score of six sleep problems,

respondents averaged 7.1 (SD=3.0, range 0-15). When types of sleep problems

were dichotomized to either present or absent, almost all of the sample

reported some problem with frequent waking at night (94.0%), feeling sleepy

in the daytime (89.5%), not having satisfactory sleep (85.7%), waking earlier

than planned (74.7%), and difficulty getting to sleep (59.4%). Waking during

the night was most frequently attributed to using the bathroom (94.7%), joint

pain (66.2%), and joint stiffness (56.9%).

Nap patterns for the past week ranged from 41 respondents (30%)

taking no naps to 26 respondents (20%) taking daily naps. The length of naps

for two-thirds of the group was less than one hour. After napping, half of the

respondents felt moderately to very rested.

When adjusted by the length of time to get to sleep, length of time

asleep, and length and frequency of naps, the respondents averaged 9 hours of

sleep in a 24-hour period (range 5-13). Once in bed and deciding to go to sleep,

the majority of respondents (92 or 69.2%) fell asleep within 30 minutes.

Three-quarters of the group (98 or 73.8%) reported two or more awakenings

during the night. Once awake, the majority of respondents stayed awake for

less than 10 minutes (75 or 56.4%). Most respondents evaluated their rest
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Table 4.8

Reported Sleep Difficulties (n=133)

Frequency of the Problem
Number Reporting During the Past Week”

Problem Problem Present (Percent). Mean SD

Wake up during the night 125 (94.0) 1.7 0.9 * ,

Feel sleepy in daytime 119 (89.5) 1.2 0.7

Do not have satisfactory sleep 114 (85.7) 1.3 0.8

Wake earlier than planned 99 (74.7) 1.0 0.8

Difficulty getting to sleep 79 (59.4) 0.8 0.8

Wake up due to:

Use the Bathroom 126 (94.7) 1.8 0.9

Joint Pain 86 (66.2) 0.8 0.7

Joint Stiffness 74 (56.9) 0.7 0.8

Noise 44 (33.3) 0.4 0.6

Take Medications 28 (21.4) 0.3 0.7

Bed Partner 25 (18.9) 0.2 0.5 *

Hunger 11 (8.3) 0.1 0.4 º
Other (pets, leg cramps) 15 (11.3) 0.1 0.5 : I

*0=none of the time to 3=all of the time
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after a night of sleep as either moderately rested (59 or 44.4%) or very rested
(50 or 37.6%).

Psychosocial Status

Psychosocial measures of the sample are presented in Table 4.9. For the

depression, helplessness, and mood state scales, larger numbers are associated

with poorer status. The mean score for the Geriatric Depression Scale (GDS)

was 3.1 (SD=3.1, range 0-13). Twenty-two (16.7%) of the respondents scored 7

or higher on the GDS, suggesting a large number of depressive symptoms.

The mean score for the Arthritis Helplessness Index was 34.9 (SD=3.6, range

27-44); the Internality Subscale score was 17.77 (SD= 1.62, range 14-24) and the

Helplessness Subscale score was 11.40 (SD=2.43, range 6–20).

On average, the global mood score of the group was 15.5 (SD=28.5,

range -31-146). Table 4.10 displays the correlations between fatigue (as

measured by the Global Fatigue Index) and each mood subscale from the

POMS. The POMS subscales were highly correlated with each other (range .68

- .90), with the vigor subscale being negatively correlated and the remaining

scales being positively correlated with each other. The POMS fatigue subscale

was positively correlated with Global Fatigue Index (r-.78, p<.001). Fatigue

was positively correlated with global mood (r-.82, p<.001), depression (r-.64,

p3.001), tension (r=.59, p<.001), anger (r=.52, p<.001), and confusion (r-.52,

p3.001), and was negatively correlated with vigor (r=-.59, p<.001).

The Social Support Scale provided two measures of support. Social

network, or the size of the network as identified by the respondent (spouse,

child, relative, friend, and coworker) was, on average, 3. The quality of

support provided by the network was rated on a scale of 0 (not at all helpful)

to 3 (completely helpful). The average help respondents received was, on

average, 1.47.
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Table 4.9

Psychosocial Health Status of Respondents (n=133)

Variable (Instrument) Mean SD Sample Instrument
Range Range

Depression 3.1 3.1 0 - 13 0 - 15

(Geriatric Depression Scale)

Learned Helplessness 34.9 3.6 27 - 44 15 - 60

(Arthritis Helplessness Index)

Mood State 15.5 28.5 -31 - 146 -40 - 160

(Profile of Mood States)

Anger 5.2 5.2 0 - 34 0 - 48

Confusion 1.5 3.4 –4 - 13 -4 - 24

Depression 8.5 8.7 0 - 48 0 - 60

Fatigue 10.1 6.4 0 - 28 0 - 28

Tension 4.3 5.9 -4 - 29 -4 - 32

Vigor -14.1 5.7 -26 - -4 -32 - 0

■ º



Table 4.10

Pearson Product Moment Correlations Between Global Fatigue Index and

Profile of Mood States Subscales (n=133)

1 2 3 4 5 6 7 8

1 Global Fatigue 1.0 .71 .44 .55 .55 .78 53 -.60
2 Global Mood 1.0 .80 .74 .90 .82 .86 -.68

3 Anger (subscale) 1.0 .56 .70 .52 .76 -.34

4 Confusion (subscale) 1.0 .62 .52 .62 -.46

5 Depression (subscale) 1.0 .64 .76 -.50

6 Fatigue (subscale) 1.0 .59 -.59

7 Tension (subscale) 1.0 -.41

8 Vigor (subscale) 1.0

Note: All Significant at p < .001
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Dimensions of Fatigue

The dimensions of fatigue are described in Tables 4.11 and 4.12. The

mean score on the Global Fatigue Index was 227 (SD=123.6, range 0-467).

Respondents reported a high degree of fatigue (mean=54.7, SD=28.7 mm),

moderate fatigue severity (mean=38.4, SD=26.9 mm), and moderate distress

from fatigue (mean=34.1, SD=31.2 mm). For 40% of the sample, fatigue

occurred every day. Half the sample (48%) reported fatigue was unchanged

during the course of a week, and most often fatigue affected walking

(mean=42.3, SD=31.9), doing household chores (mean=42.3 SD=30.5),

exercising (mean=39.6, SD=31.6), and shopping (mean=37.7, SD=30.5). In this

sample, only nine respondents (7%) reported no fatigue.

The seven-item fatigue subscale of the POMS provides descriptors for

fatigue. The adjectives were selected with the following frequency: fatigued

(85%), wornout (80.6%), bushed (78.5%), exhausted (73.8%), sluggish (72.3%),

weary (72.3%), and listless (59.2%).

Subjects were asked to rate the importance of being able to do several

activities of daily living. The scale ranged from 1 (very important) to 6 (not at

all important). The most important activities for this sample were dressing

(mean=1.3, SD=0.8), walking (mean=1.4, SD=1.0), visiting with friends and

family (mean=2.2, SD=1.3), and shopping (mean=2.2, SD=1.4).

Summarized in Table 4.13 are responses to the question: "What

medical condition contributes to your fatigue?" Almost three quarters (73%)

said that RA contributed to fatigue. Fourteen respondents (10.6%) believed

fatigue was not related to a medical condition. Respondents were also asked

"What additional factors contribute to fatigue?" The most frequent replies are

cited in Table 4.14; doing too much (67.5%), pain (65.9%), stress (52.4%),

decreased physical activity (42.1%), and poor sleep (40.5%). As shown in Table
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Table 4.11

Description of Fatigue Severity, Distress, and Impact

Descriptor Item No. Mean SD Range **

Global Fatigue Index 1-15 133 227.5 123.6 0 - 466.73

Degree of fatigue 1 133 54.7 28.7 0 - 100
Severity of fatigue 2 133 38.4 26.9 0 - 99
Distress of fatigue 3 133 34.1 31.2 0 - 100
Impact on ADLs and IADLs

Walk 13 127 42.3 31.9 0 - 100
Do Household Chores 4 122 42.3 30.5 0 - 100
Exercise,

Other than Walking 14 99 39.6 31.6 0 - 98
Shop and Do Errands 12 126 37.7 30.5 0 - 100
Engage in Leisure 11 124 33.7 28.9 0 - 99
Cook 5 116 33.1 30.6 0 - 100
Work 8 59 31.9 33.1 0 - 100

º

Visit 9 132 29.1 28.9 0 - 99 t

Dress 7 132 26.1 31.1 0 - 100
Bathe or Wash 6 131 26.1 29.5 0 - 99

Engage in Sexual Activity 10 76 20.7 30.6 0 - 99

Table 4.12

Description of Fatigue Timing: Frequency and Change in Past Week

Number (Percent

Frequency of Fatigue
Everyday 50 (37.6)

*

Most, But Not All Days 27 (20.3)
Occasionally, But Not Most Days 29 (21.8)
Hardly Any Days 14 (10.5)
No Days 13 (9.8)

Change in Fatigue
Stayed the Same 60 (44.4)

º

Fluctuated 42 (31.6)
Did not Have Fatigue In Past Week 16 (12.0)
Decreased 12 (9.0)
Increased 4 ( 3.0)
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Table 4.13

Primary Medical Condition Contributing to Fati

Number (Percent)

e (n = 132

Rheumatoid Arthritis 96 (72.7)
Anemia 6 ( 4.5)
Cardiac 2 ( 1.5)
Pulmonary 2 ( 1.5)
Not related to a medical condition 14 (10.6)
Other 12 (9.3)

Table 4.14

Factors Contributing to Fatigue (Other Than Medical Conditions) (n = 126

Number (Percent)*
Doing Too Much 85 (67.5)
Pain 83 (65.9)
Stress/Anxiety/Worry 66 (52.4)
Decreased Physical Activity 53 (42.1)
Poor Sleep 51 (40.5) sº
Depression 34 (27.0)
Not Getting Help 20 (15.9) * *

Increased Physical Activity 3 (8.6)

*Total percent is greater than 100% as respondents could indicate more than
one factor contributing to fatigue.

*



75

4.15, half of the respondents who believed that a treatment for their arthritis

decreased their fatigue (47.5%), thought that medications (in particular,

prednisone) was responsible for mitigating their fatigue. Self-initiated

treatments for fatigue are identified in Table 4.16, with the most usual

interventions being naps and relaxation.

Interrelationships Among Variables

This section describes the direction, strength and statistical significance

of the bivariate correlations between fatigue and the independent variables of

interest, as listed in Table 4.4. Many of the correlations are significant;

however, the low magnitude of each relation does not suggest inordinate

redundancy.

Fatigue was positively and significantly associated with the physical

health status variables including joint pain (r=.28, p<.001), joint swelling

(r=.21, p<.01), current flare (r-.26, p<.01), overall pain (r-.45, p<.001), and sleep

quality (r-.50, p<.001). Fatigue was negatively associated with physical activity

level (r=-38, p<.001), grip strength (r--.33, p<.001), hip strength (r=-40,

p3.001), and quadricep strength (r=41, p<.001). Additionally, fatigue was

positively and significantly associated with poorer functional status (r=.58,

p3.001).

In relationship to the psychological variables, fatigue was positively

and moderately associated with depression (r=.54, p<.001) and learned

helplessness (r-41, p<.001). For the social support variables, there was no

relationship between fatigue and the average amount of available support
(r=-.10) or the total number in a network (r-.05).

As shown in Table 4.10, there was a positive and strong association

between fatigue and global mood score (r=.71, p<.001). Individual subscales

on the Profile of Mood States were all strongly and positively associated with
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Table 4.15

Treatment for Arthritis that Additionally Reduces Fatigue (n = 40)

Number (Percent)

Prednisone 19 (47.5)

Medication, 14 (35.0)

Other than prednisone or gold

Gold 3 (7.5)

Rest 2 (5.0)

Other 2 (5.0)

Table 4.16

Patient Initiated Interventions to Prevent or Decrease Fatigue (n = 119)
Number (Percent

Nap/Relaxation 59 (64.8)

Physical activity 13 (14.3)

Pacing/Planning of Activities 10 (11.0)

Do not do activities that cause fatigue 8 (6.7)

Pay someone to clean house/work in yard 6 (5.0)

Decrease physical activities 5 ( 4.2)



global fatigue (range .44 to 78, p<.001) with the exception of the vigor subscale

which was negatively associated with fatigue (r--.60, p<.001).

Hypothesis Testing

Hypothesis 1 stated that when controlling for degree of joint pain,

females report significantly higher fatigue scores than males. A two-step

multiple regression analysis was used to test this hypothesis. When entered

at step one, joint pain explain 8% of the variance in fatigue [F (1,131)=11.23,

p3.001). After controlling for joint pain, gender provided a significant unique

contribution of 10% of the variance in the fatigue [F (2,130) = =16.41, p<001].

This hypothesis was supported. When adjusted for joint pain, being female

was associated with more fatigue. The total variance accounted for by both

steps was 18%.

Hypothesis 2 stated that when controlling for degree of joint pain,

individuals who have better functional status would report significantly less

fatigue compared to individuals who have poorer function. At the first step,

degree of joint pain explained 8% of the variance in fatigue [F (1,130)=11.26,

p3.001]. The second variable entered into the model was functional status, as

estimated by HAQ scores, which was also significant and explained an

additional 27% of the variance (F=53.52, p<.001). When controlling for the

influence of joint pain, individuals with poorer function (higher HAQ scores)

reported more fatigue (higher fatigue scores). The total variance accounted

for by both steps was 35%. Thus hypothesis 2 was supported.

The remaining hypotheses (3-6) also used multiple regression analyses

with the Global Fatigue Index as the dependent variable. The first set of

variables entered into the model was the same for hypotheses 3-6. This set

which consisted of joint pain, age, and functional status was significant and

accounted for 35% of the variance in fatigue (F (3,128)=23.23, p<.001).
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Functional status explained the majority of this variance (27%) and was the

only significant variable (F=53.23, p<.001).

Hypothesis 3 stated that when controlling for joint pain, age, and

functional status, individuals who reported more physical activity report

significantly lower fatigue scores than individuals who do not do physical

activity. As was described above, Step 1 explained 35% of the variance in

fatigue. When activity level was entered into the model at Step 2, an

additional 3% of the variance in fatigue was explained (F=6.02, p<.05),

indicating that this hypothesis was supported. When adjusting for joint pain,

age, and functional status, individuals who were more physically active

reported less fatigue.

Hypothesis 4 stated that when controlling for joint pain, age, and

functional status, individuals who report better quality of sleep report

significantly lower fatigue scores than individuals who report poorer quality.

Entering sleep quality into the model at Step 2 accounted for an additional

significant unique contribution of 12% of the variance in fatigue (F=28.83,

p3.001). Therefore, when adjusted for joint count, age, and function,

individuals who reported better sleep (lower scores) also reported less fatigue

(lower scores). This hypothesis was supported.

Hypothesis 5 stated that when controlling for joint pain, age, and

functional status, individuals who report less depression report significantly

lower fatigue scores than individuals who report more depression. When

depression was added to the model at Step 2, an additional 6% of the variance

in fatigue was accounted for (F=11.88, p<.001). When fatigue was adjusted for

joint pain, age, and functional status, individuals with less depression

reported less fatigue, supporting hypothesis 5.
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Hypothesis 6 stated that when controlling for joint pain, age, and

functional status, individuals who have shorter duration of disease report

significantly higher fatigue scores than individuals who have longer duration

of disease. At the second step, duration of disease was entered into the model.

Duration was negatively correlated with fatigue and explained an additional

2% of the variance in fatigue (F=3.76, p<.05). Therefore, this hypothesis was

supported. In other words, as hypothesized, when controlling for the

influence of joint pain, age, and functional status, individuals with shorter

duration of disease reported higher fatigue scores.

In summary, all six of the a priori established hypotheses were

supported by the data.

Regression Model

A hierarchical multiple regression model was used to determine how

much variance in fatigue each set of independent variables explained. The

dependent variable for the model was the Global Fatigue Index. The Global

Fatigue Index is a composite score of four dimensions of fatigue: severity,

distress, impact, and timing. Twelve independent variables were grouped

into three sets: patient demographics, disease-related variables, and

psychosocial variables. Table 4.17 shows the results of the multiple regression

analyses. Dummy coding was used for the categorical variable sex with
female = 0 and male = 1. The cumulative R2 for the whole model was .61

[F(12,114) = 15.07, p<.0001] indicating that 61% of the variance in fatigue was

accounted for by the combination of specific demographic, disease-related, and

psychosocial variables.

The first set of variables entered into the model were patient

demographics age. sex, and education). This first step accounted for 14% of

the variance [F (3,129)=7.12; p3.001]. One of the three variables, sex, entered at
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Table4.17

HierarchicalMultipleRegressionAnalysis:DependentVariable
-

GlobalFatigueIndex(n=133)

StepGroupEntereddfBetaWeightsCumulative
sr2R2F-Valuep-value

Standardized
R2Change

Estimates

1

Demographics
3.14.147.12.0002Sexa1-.36.1319.60.0001Education

1.08.011.01.3160Age
1.07.000.80.37142

DiseaseRelated
6.56.4219.33.0001OverallPainRating

1.16.194.23.0419SleepQuality
1.31.0822.34.0001PhysicalActivityLevel

1
-.16.065.59.0197Co-morbidConditions

1.15.044.97.0276FunctionalStatus
1.29.0411.21.0011Duration

ofDisease
1
-.14.004.80.0303

3

Psychosocial
3.61.043.79.01.23Depression

1.15.023.07.0825LearnedHelplessness
1.13.013.72.0564SocialSupport

1.10.012.44.1209

Note:

a

Female=0,Male=1
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Step 1 provided a significant unique contribution. Being female was

positively correlated with global fatigue and contributed 13% variance

(F=19.60; p3.0001).
The second set of variables entered into the model were the disease

related variables: duration of disease, overall pain, sleep quality, cormorbid

conditions, physical activity level, and functional status. This step accounted

for an additional 42% of the variance in fatigue (F (9,122)=19.33; p.<.0001) after

the demographic variables had been entered. All of the variables entered at

Step 2 provided a significant unique contribution to fatigue. Overall pain

rating was positively associated with fatigue and contributed 19% of the

variance (F=4.23; p.<.05). Quality of sleep was positively associated with

fatigue and contributed 8% of the variance (F=22.34, p<.0001]. Number of

comorbid conditions was positively associated with global fatigue and

contributed 4% of the variance (F=4.97, p<.05). Activity level was negatively

associated with fatigue and contributed 6% of the variance (F=5.59, p<.05).

Functional status contributed 4% of the variance (F=11.21, p<.0001). And

lastly, duration of disease contributed less than 1% variance (F=4.80, p<.05).
The third and last set to be entered into the model consisted of three

psychosocial variables: depression, learned helplessness, and social support.

This step accounted for an additional 4% of the variance in fatigue [F (12,114)

= 3.79, p<.01]. Two of the three variables approached significance. Depression

was positively associated with fatigue and contributed 2% of the variance

(F=3.07; p=.08). Learned helplessness was positively associated with global

fatigue and contributed 1% of the variance (F=3.72, p=.06).

Summary of Major Findings

The instruments used to measure independent variables in this study

are believed to be internally consistent, with Cronbach alpha coefficients
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ranging between .69 and .92. The instrument developed to measure fatigue,

the Global Fatigue Index, had strong internal consistency scores (alpha=.91)

and had strong concurrent validity scores with appropriate subscales of the
POMS.

The sample consisted of 133 adults, predominantly white women (75%)

with a mean age of 67 years. The average number of years since diagnosis

with RA was 17.80. Most of the sample had a high school education and were

retired. One-third of the sample reported an arthritis flare during the time of

the interview. Sleep was a significant problem. In particular, the sample

reported difficulty with frequent awakenings, feeling sleepy in the daytime,

and less than satisfactory sleep.

A high degree of fatigue was reported to occur every day, stay the same

during the course of a week, and most often affect walking and doing

household chores. As expected, fatigue was positively associated with joint

pain, flare status, overall pain, sleep, function, depression, and helplessness.

Fatigue was negatively associated with physical activity and muscle strength.

When controlling for joint pain, age, and function, men reported less fatigue

than women. In addition, when controlling for these same variables, better

quality of sleep was associated with less fatigue and longer duration of disease

was associated with less fatigue.

A hierarchical multiple regression model with twelve independent

variables explained an 61% of the variance in global fatigue (Table 4.18).

Independent variables making significant unique contributions to the

variance in global fatigue were female gender, overall pain, duration of

disease, poorer quality of sleep, lower activity level, increased number of

comorbid conditions, and poorer functional status. Variables that approached

significance were depression and learned helplessness. Variables not
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Table4.18

FactorsInfluencingGlobalFatigueofOlderAdultswithRheumatoidArthritis(n=133)

Demographics

Sex(R2=.13)
■ ?=-.36**Age

■ ?=.07NSEducation
■ ?=.08NS

Disease-Related

OverallPainRating(R2=.19)
■ 3=.16*SleepQuality(R2=.08)

£=31*
PhysicalActivityLevel(R2=.06)
■ ?=-.16
*

Co-morbidConditions(R2=.04)
■ ?=.15*FunctionalStatus(R2=.04)

■ ?=.29**
Duration
ofDisease(R23.01)
■=-.14
*

Psychosocial

Depression
■ ?=.15NSLearnedHelplessness

■ ?=.13NSSocialSupport
■ ?=.10NS

GlobalFatigue(R2=.61)

Note:
0=
Female,
1=
Male

B
StandardRegressionCoefficient

NS=
Non-significant*=p&05*=

pk,001
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CHAPTER FIVE

DISCUSSION

Introduction

Chapter Five includes four sections. First, the findings of this study are

interpreted and the significance of the results are presented. Second, the

strengths and limitations of this study are reviewed. Next, implications for

nursing are highlighted in the context of clinical practice. Last, future

directions for research are proposed.

The purposes of this study were threefold: 1) to describe the multiple

dimensions of fatigue in people with rheumatoid arthritis (RA); 2) to identify

the demographic, disease-related, and psychosocial variables associated with

fatigue in RA; and 3) to develop a profile of the adult with RA at high risk for

fatigue. The study sample of 133 older adults was obtained from the

Multipurpose Arthritis Center panel of RA patients who had been originally

recruited from the offices of community rheumatologists. Questionnaires

were completed by respondents and collected in their homes during a visit

conducted by a nurse investigator. At the time of the visit, an examination of

joints and testing of muscle and grip strength were performed.

Interpretation and Significance of Results

The sample consisted of 133 adults, predominantly white women,

which reflects the higher prevalence of RA among women. The mean age

was 67 years. The average number of years since diagnosis with RA was 18.

Most of the sample had a high school education and were retired. Half of the

sample had total annual family incomes ranging between $10,000 and $30,000.

More than half of the sample were married, one quarter were widowed. The
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demographic characteristics in this sample, in particular, gender, ethnicity,

education level, and marital status, were comparable to other large RA data

sets (Hawley & Wolfe, 1988; Nicassio, Wallston, Callahan, Herbert, & Pincus,

1985). Age and disease duration were slightly higher in this sample (about 10

and 8 years, respectively) compared to other RA large data sets with the

difference being attributed to the inclusion criteria that required participants

be 55 years and older.

One third of the sample reported an arthritis flare during the time of

the interview. The respondents had moderate functional impairment and

minimal joint swelling and pain at the time of the interview. Half the group

rated their general health status as good or excellent, the other half as fair or

poor. The number of comorbid conditions ranged from 0-5 with half the

group having no other chronic condition. The amount of kilocalories

expended per week doing exercise or physical activities was relatively low at

629. Although, on average, the number of depressive symptoms were low, a

sizeable number of respondents reported a large number of symptoms

associated with depression.

Almost all of the sample reported problems with frequent night-time

awakenings, feeling sleepy in the daytime, and less than satisfactory sleep.

The work done by sleep researchers in this same age group suggests that the

percentage of respondents who report feeling rested in the morning decreases

with age (Habte-Gabr et al., 1991), females have longer sleep onset latencies,

and the elderly have difficulty sustaining sleep throughout the night

(Kronholm & Hyypa, 1985). The frequency and type of sleep problems

identified from this fatigue study correspond to findings in other elderly

samples.
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Muscle strength in this sample was compared to a similar age group of

individuals who were enrolled in a multicenter study of osteoporotic

fractures (unpublished data, UCSF). The same technique was used in both

groups to obtain muscle strength in grip, triceps, hip abductors, and

quadriceps. The respondents with RA demonstrated weaker muscles in the

hip abductors, quadriceps, and grip compared to strength in similar muscle

groups in a comparable age group without RA. These findings were expected

because RA frequently affects the hips, knees, and hands. Strength of the

tricep muscle was equal in both groups which could be expected as the elbow

joint is rarely involved in RA.

The presence of fatigue was a significant problem for this adult sample.

Since no prior reports offer comparable detail on fatigue in RA, no direct

comparisons can be made. Fatigue was present in a high degree, caused

moderate distress, occurred every day, was consistently present during the

course of a week, and affected discretionary and nondiscretionary activities of

daily living. Severity of fatigue was rated similarly to severity of pain. Many

respondents believed their RA contributed significantly to their fatigue.

Respondents reported that the factors contributing to fatigue were doing too

much, pain, stress, physical activity, and poor sleep. As expected, fatigue was

strongly and positively correlated with disease-related and psychological

variables. Correlations between independent variables were less than .80,

limiting the threat of multicollinearity.

Bivariate correlations revealed the following significant relationships.

Higher fatigue was associated with poorer functional status and sleep quality,

and more overall pain, sleep problems, depression, and learned helplessness.

Interestingly, the number of hours of sleep in a 24-hour period was not

correlated linearly with fatigue. More severe fatigue was also positively and
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moderately associated with flare status. Higher fatigue was associated with

those less physically active and those with poorer muscle strength. An

unexpected finding was that number of people in one's social network was

significantly and negatively related only to depression but not fatigue or other

psychological variables.

A hierarchical multiple regression analysis was used to determine how

much variance could be explained by demographic, disease-related, and

psychosocial variables. A significant proportion of the variance in global

fatigue was accounted for by this model (cumulative R2 for the whole model

was 61%). The significant factors included 1) being female, 2) more overall

pain, 3) poorer quality of sleep, 4) less physically active, 5) increased number

of comorbidities, 6) more functional limitations, and 7) shorter duration of

disease. These findings suggest that fatigue has gender and disease-related

components.

Being female was significantly related to fatigue severity. This finding

is similar to Chen's (1985) analysis of the data from the first National Health

and Nutrition Examination Survey (HANES) in which women had 1.5 times

the risk of males for being fatigued. Women may report higher fatigue levels

as they typically do more household activities regardless if they are employed

outside the home. Jobs with no distinct endpoints, such as housework, seem

to produce more fatigue symptoms than jobs with definite rewarded goals

(Rhoades, 1977). Housework is a repetitive activity that is never completely

finished (Hilliard, 1960). Women are also more involved in maintaining

relationships with family, friends, and neighbors which can be time and

energy intensive. It may also be more socially acceptable for women to

express fatigue than men.
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When the effects of demographic and disease-related variables were

factored out, depression and learned helplessness showed a trend towards

influencing the outcome of fatigue, but were not statistically significant. This
finding may be related to the fact that depression was not a significant

problem for many adults in this sample. Research has shown that adults who

suffer from depression are much more likely to feel fatigued than those free

of psychological problems (Chen, 1986). Although learned helplessness or the

sense that people feel they have no control over their lives did contribute to a

small amount of fatigue, these findings must be interpreted with caution.

Although the degree of learned helplessness noted in this study is supported

by work done by others (Nicassio, Wallston, Herbert, Callahan, & Pincus,

1985), the AHI had marginal reliability in this sample.

Sleep disturbances played a significant role in predicting fatigue. The

most frequent sleep problem reported was mid-sleep awakenings. This

finding has been documented in other studies of RA populations (Crosby,

1988; Moldofsky, Lue, & Smythe, 1983; Wegener & Mason, 1987). The number

of awakenings may even have been underestimated. Crosby (1990) showed

that when self-reports were compared with electroencephalographic (EEG)

readings, subjects underestimated the number of times awakened. Reports

from respondents that mid-sleep awakenings were due to articular pain is

also corroborated by other research (Moldofsky et al., 1983). Sleep is a

restorative time and is crucial for maintaining physiologic and psychologic

functioning. It is interesting to note that the total number of hours spent
sleeping in a 24-hour period was not related linearly to fatigue.

Activity level, as was expected, was negatively related and explained a

significant amount of fatigue. Therefore, engaging in less physical activity,
exercises, or stair climbing was associated with more fatigue. Continued
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inactivity usually resulted in decreased muscle strength and poorer mood

states. Analysis of activity level provided unexpected descriptive information

with important implications for fatigue. This sample reported very little

regular participation in activities and exercise. It is no wonder that

respondents tired more easily when attempting even the slightest chores or

activities as they rarely engage in activities that would build endurance.

Comparing RA and osteoarthritis (OA) patients, another study indicated that

patients with RA were significantly less active than patients with OA (Minor,

Hewett, Webel, Dreisinger, & Kay, 1988). Inactivity may be a major factor in

the deconditioning process of people with RA (Minor et al., 1988).

Depression and learned helplessness approached statistical significance

in making a unique contribution to fatigue. These psychological variables

may be important in explaining fatigue but due to the order of entry into the

model, the demographic and disease-related variables had already explained

56% of the variance in global fatigue. This left little for the psychosocial

variables to uniquely explain. The variance the psychosocial variables shared

with the other independent variables had already been accounted for.

Variables that did not make a statistically significant unique

contribution in the regression analyses included age, education, and social

support. Results suggest that age and education do not influence fatigue.

When marital status was entered into the multiple regression analyses as a

proxy for social support, marital status did not contribute a significant

amount of the variance in fatigue.

Strengths and Limitations of the Study

Strengths

There are several strengths of this study. First, there is support for the

reliability and validity of the the Multidimensional Assessment of Fatigue
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(MAF). Similarly, the measures for the independent variables (such as the

Geriatric Depression Scale) were psychometrically strong and relevant to the

population studied, thereby enhancing the link between the construct and

empirical referent (Jennings & Rogers, 1989). In terms of data collection, there

are several positive aspects. For example, all measures were completed in a

short period of time. Additionally, a combination of data collection methods

was employed including self-report questionnaires and objective indicators

(e.g. physical examination for joint assessment and muscle strength testing).

The triangulation of these methods provided a rich data base. Results of this

study are based on an adequate sample size as a result of an a priori power

calculation. Additionally, because respondents were examined in their

homes, they were closer to a baseline health status than if they had been

enrolled when they visited a health care provider in a clinic or private

practice setting. Fatigue levels were consistent for the home environment

and not influenced by commuting to a central study area. Finally, there were

very little missing data as the investigator reviewed questionnaire items

while in the home for completeness.

Limitations

Several limitations exist in the areas of population and design of this

study. As a result of the sample being members of the Multipurpose Arthritis

Center panel for the past 2-8 years, each respondent had participated in yearly

phone interviews, each lasting one hour. The group of panel members who

have continued their participation in the study may have certain

characteristics that differentiate them from another sample of non-panel

individuals with RA. For example, those participating may be more helpful,

have less work obligations, be more socially isolated, or be more highly
educated.
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Interviews were scheduled based on the availability of the respondent.

Occasionally, respondents did not schedule appointments with the

investigator during an acute illness or at the peak of a flare. If in flare,

respondents typically have pain and fatigue, and may have hesitated from

participating due to the presence of these and other symptoms (Sexton, 1983).

Regardless of flare status, respondents with disease of long duration may

have welcomed an opportunity to talk with a nurse about their disease. For

these reasons, the data may be more biased towards a well or lonely older

adult sample.

Although both self-report and physical examination were used, no

physiological data were collected. This raises the question: Could specific

physiological measures (such as sedimentation rate, hemoglobin, and cortisol

levels) account for the additional unexplained variance in fatigue?

Additionally, data from their subjective sleep reports could be enhanced by

sleep electroencephalography recordings in the home.
Limitations of the measures are mentioned here. The measurement of

pain was through the use of a single-item. Single-item indicators have

greater measurement error and may not be able to adequately estimate the

conceptual domain of the symptom. (Stickland & Waltz, 1986). Additionally,

respondents were asked to rate pain for "today." This time frame is different

from other measures used in this study (e.g. Sleep Survey, MAF) which asked

respondents to reflect on symptoms in the past week. Future studies might

use a multi-item measure of pain such as the McGill Pain Questionnaire

which has established validity and reliability and measures multidimensions

of pain (Melzack, 1975). Some respondents expressed difficulty with

answering the items on the Social Support Scale. Respondents were asked to

rate how helpful certain people were when they felt fatigued, were in pain, or

|
º

ºº
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felt well. Some respondents said, regardless of the symptom, that they do not

ask for help from their social network. It was difficult for respondents to rate

the amount of help received from children that lived at a distance. The

Physical Activity and Exercise Index did not include housekeeping tasks. As a

result, kilocalories expended by women doing housework were not accounted

for. Many activities women do in the house involve time and energy and

are done on a regular basis. Anecdotal observations revealed that women in

this sample, regardless of physical deformity, were the predominant
caretakers of the home.

Also, all measures were completed in the same sequence. Fatigue level

could have increased with the passage of time; thereby being a confounding

factor for the measures completed last. The Arthritis Helplessness Index had

marginal reliability. Although a similarly low alpha was noted in other

samples with RA (Nicassio, Wallston, Herbert, Callahan, & Pincus, 1985), the

findings related to learned helplessness in this study must be interpreted with

caution. Lastly, fatigue may depend on the time of day. Typically, fatigue

would be lower in the morning and increase as the day progresses. In this

study, respondents were asked to rate their fatigue in the past week.

Implications for Nursing

The focus for health care providers in primary care is to minimize the

consequences of chronic illness and maximize individuals capability for

independent living (Holman & Lorig, 1987). Given this philosophy and the

findings from this study which show the prevalence of fatigue, its functional

and psychological consequences, impact, and persistence, the health care

provider in primary care needs to attend to complaints of fatigue in a

rheumatic disease population. Due to the multidimensionality of fatigue, an

assessment needs to incorporate inquiry into fatigue severity, distress, impact,

*

}*
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and timing. Additionally, it would be important to explore related problems

of pain, sleep, other medical conditions, psychological status, physical

inactivity, and factors thought by the patient to influence fatigue. Because the

MAF is short, easy to complete, and easy to score, it could be used in a clinical

situation for multiple purposes. The MAF could be used to assess baseline

reports of fatigue, effects of therapeutic interventions aimed at ameliorating

fatigue, and monitoring the natural course of disease in relationship to

fatigue.

Individuals with similar characteristics to those in this sample may be

introduced to strategies to reduce fatigue through better management of pain,

enhanced sleep, a program of activity and exercise, and improvement of

functional status. A cognitive-behavioral program for fatigue management

could include techniques to improve sleep hygiene, treat pain, establish

energy conservation techniques, and to initiate scheduled physical exercise.

In fact, resolution or amelioration of one problem may lead to the

improvement of other parameters. A team approach in which a nurse,

physician, psychologist, and physical and occupational therapists collaborate

with the patient either individually or in a group would optimize attention

to the complex biopsychological problems. Collective results of such efforts s

may indeed be greater than the sum of the component parts (Romano, 1989).
* -

Future Directions for Research

This investigation has provided descriptive and analytic information

regarding the phenomenon of fatigue in a chronically ill, older adult

population. Areas of future inquiry are elaborated below.

These findings suggest that demographic and disease-related variables

influence global fatigue. In a sample reporting a higher level of depression,

in what ways does depression contribute to fatigue? Also, in what ways do
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other psychological variables, for example self-efficacy, influence the

perception and management of fatigue? Would perception of fatigue differ if

one believed they had adequate skills and a certain coping style to manage

fatigue? This question would be of particular interest because learned

helplessness is considered to be a generalized sense affecting more than one

aspect of a person's life. In contrast, self-efficacy is the belief in the ability to

mobilize motivation, cognition, and behavior to meet a given demand

(Bandura, 1986; Gonzalez, Goeppinger, & Lorig, 1990).

Although the model for this study depicts unidirectional influences,

longitudinal data would allow examination of possible causal relationships.

Respondents could complete fatigue diaries so to gather information

prospectively on fatigue patterns (such as diurnal variations or prodromal

symptoms to an arthritis flare).

This sample represents a population with RA of long duration so the

results may provide a biased view of fatigue faced by older adults with RA of
long standing RA. These factors limit the generalizability of findings to other

older adults with RA of similar durations. The fatigue experience may be

different in patients with disease of shorter duration. Duration of disease was

significant in the multiple regression model, thereby supporting further

replication in a younger sample with shorter duration of disease. In light of

existing research which has explored the influences of culture on pain

behaviors and perceptions (Helman, 1985), cross-cultural assessment of

fatigue dimensions would be another avenue to explore.

It would be valuable to obtain normative information on the MAF, as

well as use it in other rheumatic diseases and chronic illness. Additionally, it

would be helpful to determine if the measure is able to detect clinically

meaningful changes over time. Because a visual analog scale (VAS) may be
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difficult for some respondents to mark, it may be valuable to convert the 0

100 mm VAS scale to a 0-10 numerical rating scale. A similar change has

already been implemented with the VAS Fatigue measure which had

previously used 100 mm VAS. Initial findings show comparable results (K.

Lee, personal communication).

The understanding of fatigue to date has been based primarily on

respondents' perceptions of the symptom. Studies need to use family

members as informants to determine the impact of fatigue on a larger unit.

Although the size of the social network and quality of support did not make a

unique contribution to the regression model, additional research could

identify why social support was not correlated with fatigue or other key

variables and to further examine the validity of the Social Support Scale. If

measured differently, would a social network have any role in ameliorating

and/or exacerbating fatigue patterns?

Because sleep was such a significant problem for this sample, further

research is warranted. It would be valuable to compare the sleep problems in

this sample with that of another elderly sample without RA. This

comparision would help identify if the sleep problems were age-associated

and/or RA-associated. Investigations using a longitudinal design and

assessing disease-related and psychosocial variables, as reported here, will

further the understanding of the natural history of sleep difficulties among
older adults with a chronic condition.

Finally, further research is recommended to measure the effects and

perceptions of fatigue both in a healthy population and in other chronic

illnesses. Systemic lupus erythematosus and multiple sclerosis are just two

examples of populations in need of more study and in which fatigue is a
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Appendix A
Informed IlSen.

University of California, San Francisco
Consent to Participate in a Research Study

Prevention of Falls and Injuries in Rheumatoid Arthritis

Purpose and Background. Michael Nevitt, Ph.D, Wallace Epstein, M.D., and
Basia Tack, R.N., M.S.N. from the Multipurpose Arthritis Center are doing a
study of risks for falls among people with rheumatoid arthritis. I am being
asked to participate in this study.

Procedures. If I agree to be in this study I will be asked to participate in a
home visit by a nurse and a postcard follow-up of any falls.

Part 1. A nurse will visit me one time in my home at a time and date
convenient for me. The home visit will take about one and a half hours.
During the visit, the following will occur:

1. The nurse will perform a standard examination of my joints.
2. The nurse will assist me in performing several simple tests of
strength, balance and coordination designed to assess the risk of falling.
These tests will include walking 10 feet at my usual pace and at an
increased pace and standing up from a chair as quickly as I am able. I
will also be asked to push my legs and arms against an instrument that
measures strength, walk heel to toe along a line, and have my vision
tested.
3. I will be asked questions about factors for falls and injury and about
the medications I am taking.
4. The nurse will also look at certain areas of my residence to identify
hazards that might contribute to falls.

Part II. I will also be asked to provide information on any falls, injuries, or
medication changes by postcards one time every month for 24 months. The
postcards and postage will be supplied by the study.

Risk and Discomforts.
1. Because of my rheumatoid arthritis, some tests may cause momentary
joint pain. However, I am free not to do any of the tests if it causes pain, and
to stop the tests at any time.
2. There is a very small risk that I may lose my balance during one of the
tests, but the nurse will be standing close by me at all times to assist me.
3. Study records will be kept as confidential as is possible. No individual
identities will be used in any reports or publications resulting from the study.
Study information will be kept in locked files at all times. Only study
personnel will have access to these files.

-º
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Benefits. There will be no direct benefit to me from participating in this
study. The anticipated benefit of these procedures is a better understanding of
the causes of falls in people with rheumatoid arthritis.

Alternatives. I am free to choose not to participate in this study, or to
discontinue participation at any point during the home visit.

Cost. There will be no cost to me as a result of taking part in this study.

Reimbursement. There is no reimbursement for my participation in this -
study.

-

Questions. If I have any further questions about the study, I may call Basia
Tack, RN, MSN or Michael Nevitt, PhD at (415) 476-9025 Monday thru Friday
from 9 am to 4 pm. If for some reason I do not wish to talk first with the
investigators about the study, I may contact the Committee on Human
Research, which is concerned with protection of volunteers in research
projects. I may reach the Committee office between 8 am and 5 pm, Monday
through Friday, by calling (415) 476-1814 or by writing: Committee on Human
Research, Suite 11, Laurel Heights Campus, Box 0616, UCSF, San Francisco,
94143.

Consent. I have been given a copy of this consent form to keep.

Participation in this study is voluntary. I may decline to be in this study, or to
withdraw at any point. My decision as to whether or not to participate in this
study will have no influence on my present or future status as a patient,
student, or employee at UCSF.

If I wish to participate, I should sign here:

Signature Date

Person obtaining consent

H477-00809-09A ".
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Appendix B

Geriatric Depression Scale

Select the best answer for how you felt over the past week.

Yes No

1. Are you basically satisfied with your life? D D

2. Have you dropped many of your activities and interests? D D

3. Do you feel that your life is empty? D D

4. Do you often get bored? D D

5. Are you in good spirits most of the time? D D

6. Are you afraid that something bad is going to happen to you?[] D

7. Do you feel happy most of the time? D D

8. Do you often feel helpless? D D

9. Do you prefer to stay at home, rather

than going out and doing new things? D D

10. Do you feel you have more problems

with memory than most? D D

11. Do you feel pretty worthless the way you are now? D D

12. Do you think it is wonderful to be alive now? D D

13. Do you feel full of energy? D D

14. Do you feel that your situation is hopeless? D D

15. Do you think that most people are better off than you are? D D

From: Sheikh, J., & Yesavage, J. (1986). Geriatric depression scale (GDS)

recent evidence and development of a shorter version. Clinical

Gerontologist, 5, 165-173.
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Appendix C

Health Assessment Ouestionnaire

We are interested in learning how your illness affects your ability to function

in your daily life. Please tell me which of the following best describes your

ability to perform the following activities over the past weeek. º

Are you able to: Without ANY With SOME With MUCH UNABLE º
Difficulty Difficulty Difficulty to Do º

Dress yourself (including
tying shoelaces and
fastening buttons) 0 1 2 3

Shampoo your hair 0 1 2 3

Stand up from an
armless straight chair 0 1 2 3

Get in and out of bed 0 1 2 3

Cut meat like a steak 0 1 2 3

Lift a full cup or glass

to your mouth 0 1 2 3

Walk outdoors on *

flat ground 0 1 2 3

Climb up five steps 0 1 2 3 º

Do you use any of the following aids for these activities?

O

Canes, crutches, or walker
Wheelchair
Device used for dressing
Built up or special utensils
Higher bed
Splints
Other

S
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Do you need help from another person for any of the following activities?

No Yes

Dressing and grooming 0 1
Arising 0 1
Eating 0 1
Walking 0 1

Are you able to: Without ANY With SOME With MUCH UNABLE
Difficulty Difficulty Difficulty to Do

Wash and dry your
your entire body 0 1 2 3

Take a tub bath
or shower 0 1 2 3

Get on and off
the toilet 0 1 2 3

Reach to get down a
5 lb object from just
above your head 0 1 2 3

Bend down to pick up
clothing from the floor 0 1 2 3

Open car doors 0 1 2 3

Open jars which have
previously been opened
Turn faucets on and off .0

0

Run errands and shop 0
0Get in and out of a car

Do chores such as
vacuuming or yard work 0 1 2 3

*l
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Do you use any aids or devices for these activities?

O

Raised toilet seat
Bathtub seat
Jar opener
Bathtub bar
Long-handled appliances for reaching
Long-handled appliances in the bathroom
Other

S

We would like to know how you would rate the pain from your rheumatoid

arthritis at the present time on a scale form 0 to 100, where 0 is "no pain" and

100 is "very severe pain." Where would you put yourself on this scale today?
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Appendix D

Multidimensional Assessment of Fatigue"

These questions are about fatigue and the effect of fatigue
on your activities. For each of the following questions, place
a vertical mark through the line indicating how you have been
feeling during the past week.

For example, suppose you really liked to sleep late in the mornings.
You would probably put the mark closer to the "a great deal" end of
the line. This is where I put it:

To what degree do you usually like to sleep late in the mornings?
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?
No fatigue A great deal

of fatigue

|F NO FATIGUE PLEASE GO TO QUESTION 17

2. How severe is the fatigue which you have been experiencing? . . . .

Mild Severe

3. To what degree has fatigue caused you distress?
No distress A great deal

of distress

*Note: The instrument has been reduced so as to include it as an appendix.

Therefore, the line length of each scale is no longer 100 mm.
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Indicate on each line below to what degree fatigue has interfered
with your ability to do the following activities in the past week.
For those activities you don't do, for reasons other than fatigu
(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:

■ º do

D 4. Do household chores

D

Not at all

5. Cook
Not at all

6. Bathe or wash
Not at all

7. Dress
Not at all

8. Work
Not at all

9. Visit or socialize with friends and family
Not at all

10. Engage in sexual activity
Not at all

11. Engage in leisure and recreational activities
Not at all

12. Shop and do errands
Not at all

13. Walk
Not at all

14. Exercise, other than walking
Not at all

A great deal

A great deal

A great deal

A great deal

A great deal

A great deal

A great deal

A great deal

A great deal

A great deal

A great deal
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15. Over theÉ. week, how often have you been fatigued?4L Every day
a D Most, but not all days
2 El Occasionally, but not most days
1D Hardly any days

-

oD No days *-

16. To what degree has your fatigue changed during the past week?
4D Increased
3 D Fatigue has gone up and down
2D Stayed the same
1 DDecreased

-

oD I didn't have fatigue this past week
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Appendix E

Sleep Survey

The following questions are about your sleep. Choose the answer that best

describes your sleep in the past week.

How often did you:

1. Have difficulty getting
to sleep?

Wake-up earlier than
planned?

Feel sleepy in the daytime?

Have satisfactory sleep?

Wake-up during the night?

How often did you
wake-up at night due to:
6.

7.

8.

9.

Joint pain?

Joint stiffness?

Noise?

Hunger?

To go to the bathroom?

To take medication?

Bed partner?

10.

11.

12.

13. Other:

None of
the time

0

None of
the time

Some of
the time

1

Some of
the time

Most of
the time

2

Most of
the time

All of
the time

3

All of
the time



121

Choose one answer that best describes your sleep in the past week.

14. Circle the time you usually go to bed on weekdays:

6 pm 7 8 9 10 11 12 1 2 3 am.

15. Circle the time you usually get up on weekdays:
3 am 4 5 6 7 8 9 10 11 12 noon

16. Once you're in bed and decide to go to sleep, how long does it usually take
you to fall asleep?

0D 0-30 minutes
1D 31-60 minutes
2[T] greater than 1 hour

17. Circle the number of times you usually woke up each night:
0 1 2 3 4 5 6 or more times

18. If you woke during the night, how long did you usually stay awake:
0 D I do not wake during the night
1 D Less than 10 minutes
2 D More than 10 minutes

19. How often did you nap?
0D Not at all this past week
1D About 1 to 2 times this past week
2D About 3 to 4 times this past week
3D About 5 to 6 times this past week
4D About every day

20. How many total hours did you usually nap per day?
0D Did not nap during the day
1D Less than one hour
2D More than one hour but less than two hours
3D Two hours or more

21. How rested did you usually feel after your nap?
0D Did not nap during the day
1 [] Very rested
2[] Moderately rested
3D Somewhat rested
4D Not at all rested
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22. How rested did you usually feel after a night of sleep?
0D Very rested
1 D Moderately rested
2D Somewhat rested
3D Not at all rested

23. Do you consider your usual sleep at night:
0D Deep
1D Average
2D Light
3D Very light
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Appendix F
Social Support Scale

Check the box that best describes how much help the following people have
been to you.

When you are fatigued or tired, how much help have the following people
been to you:

Not at all A little Usually Completely
helpful helpful helpful helpful

0 1 2 3

1. Spouse [] D D D
2. Children D [] [] []
3. Other relatives [T] [] [I] D
4. Friends [T] [] [] [I]
5. Co-workers [] [] [T] [I]

When you are in pain, how much help have the following people been to
you:

Not at all A little Usually Completely
helpful helpful helpful helpful

0 1 2 3

1. Spouse D [T] D D
2. Children D D D D
3. Other relatives [] D D []
4. Friends D D D D
5. Co-workers [] D D D

When you feel well, how much help have the following people been to you:

Not at all A little Usually Completely
helpful helpful helpful helpful

0 1 2 3

1. Spouse [] [] [T] []
2. Children [] [] [] []
3. Other relatives [] [] [] []
4. Friends [I] D [] []
5. Co-workers [] [I] [] []
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Appendix G

Arthritis Helplessness Index

This next set of questions refer to how you feel about your arthritis. Check
one box under the answer which best describes how you have been feeling in

Strongly Disagree
the past week.

disagree
1

1. Managing my arthritis is largely
my own responsibility.

2. I can reduce my pain by
staying calm and relaxed. D

3. Too often my pain just seems
to hit me from out of the blue. D

4. Too often my fatigue just seems
to hit me from out of the blue.” D

5. If I do all the right things,
I can successfully manage
my arthritis. D

6. I can do a lot of things myself
to cope with my arthritis. []

7. When it comes to managing
my arthritis, I feel I can only do
what my doctor tells me to do. D

8. When I manage my personal
life well, my arthritis does
not flare as much. []

9. I have considerable ability
to control my pain. D

2

[]

Agree

3

D

D

[]

D

Strongly
agree

4

[]
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Check one box under the answer which best describes how you have been
feeling in the past week.

Strongly Disagree Agree Strongly
disagree agree

1 2 3 4

10. I have considerable ability
to control my fatigue.” D D D D

11. I would feel helpless if I
couldn't rely on other people
for help with my arthritis. D D D D

12. Usually, I can tell when my
arthritis will flare. D [] [I] [I]

13. No matter what I do or how
hard I try, I just can't seem
to get relief from my pain. D D D D

14. No matter what I do or how
hard I try, I just can't seem
to get relief from my fatigue.” D D D D

15. I am coping effectively
with my arthritis. D D D D

16. It seems as though fate and
other factors beyond my
control affect my arthritis. [] D [T] D

17. I want to learn as much
as I can about arthritis. D [] D D

18. Arthritis is controlling my life. [] D [] []

* Items 4, 10, and 14 are not part of the standardized Arthritis Helplessness

Index. They were added for purposes of this study.
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Appendix H

Physical Activity and Exercise Index

These few questions ask about physical activity. This includes activities such as
dancing and walking for exercise, organized sports such as golf and
bowling, and any other activities such as those listed here:

Walking to
Hiking 11

Jogging 12
Running 13

Swimming 14
Skiing 15

Bicycling is
Skating 17

Raquetball 18
Squash 19
Badminton 20

16. Did you participate in any physical activities, recreation, or sport in the
past week?

Yes 1

Dance Exercise 21
Aerobic Dance 22
Square Dancing23
Other Dancing 24

Gardening 25
Golf (walking).26
Golf (with a cart)27
Bowling 28

Rowing 29
Shuffleboard 30
Canoeing 31

No †

Calisthenics 32
Softball 33
Field Hockey34
Basketball as

Tennis (singles)36
Tennis (doubles)37
Weightlifting 38
Nautilus 39

Volleyball 40
Horseback Riding41
Any Other 42

Don't

know º
PLEASE GO TO QUESTION 17

Clinic
Use

How many weeks How many times For how many
per week do you minutes each

(TF YES, write down these activities and answer the questions about how often
and for how many minutes, "on average," you did each one in the past 12 months.

Activity per year do you
do it? do it? time?

-

-

-

N
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17. In addition to activities you did last week, are there any other physical
activities or sports that you participated in during the past 12 months?

Don't

Yes D, “. know H.
PLEASE GO TO QUESTION 18

■ R YES, write down these activities and answer the questions about how often -N
and for how many minutes, "on average," you did each one in the past 12 months.

How many weeks How many times For how many
per year do you per week do you minutes each

Activity Go it? Co it? time?
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Appendix I

Examination Scoring Form

Assign a score to each joint:
Swelling (SW)
0 = noswelling
1 - swelling just appreciable
2 = swelling but within normal joint contours
3 = distention by swelling outside normal joint contours

Arc of Motion (ARC)
0 m normal ROM
1 =0-5% decreased ROM
2 = 6-25% decreased ROM
3 = 26–75% decreased ROM"
4 = 76-100% decreased ROM"
"Hip and knees: 10-25% decreased ROM is JAM3

> 26% decreased ROM is JAM 4

Pain (P)
0 = no pain on motion
1 = complaint of pain on motion
2 - complaint of pain with wincing on motion
3 = wincing and attempt to withdraw on motion

Arthoplasty (A)
0 = no
1 = yes

Blank boxes are assigned scores of 0
7 = refused
8 * unable

Left Right
A | SW | P | ARC A LSW LP I ARC

Flexion Extension

Upper Extremity
IP thumb 90 0

2-5 PIPS 90 0

MCP thumb 90 10

2-5 MGPs 90 10
WRIST 80 80

ELBOW 140 0

XXX SHOULDER-rotate 80 80 XXX
XXX XXX SHOULDER-flexion 180 0 |XXX XXX

Lower Extremity
KNEES 0–120–

XXX HIPS-rotate 30 30 XXX
lxxx xxx HIPS-flex/exten 120 0 |XXX XXX

ANKLE 20 50

HINDFOOT 5 5
Check verifies all scores left blank indicate a score of 0

Presence of Deformity: MCP (ulnar dev, sublk) none Elo left D1 rightD2
Wrist (rad. dev, sublk) none Elo left[]1 rightD2
MTP (cockup-toes) none Do left Di right Cl2
Hallux valgus none Do left[]1 right Cl2
Knees (genu valgus) absent[]o present D1
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Appendix J

Characteristics of Respondents Reporting Values as Outliers

Subject
ID Variable

0119 Activity
Level

690 Activity
Level

0213 Activity
Level

1104. Duration

Sample
Mean (SD)

629 (847)
kcal

629 (847)
kcal

629 (847)
kcal

17.8 (10)
years

4595

3461

3257

55

Individual
Value Explanation

68 yo female who walks two
hours/day, every day of the year, and
swims 45 minutes, 4 days/week for
12/weeks of the year. Reports no joint
pain, moderate functional impairment
(HAQa=1.125), moderate fatigue
(GFIb=219), and no depression. Has
had RA for 11 years.

76 yo male who gardens 2/hours each
day, 6 days/week, for 50 weeks/year.
Has had RA for 8 years. Reports no
fatigue (GFI=0), no depression
(GDSS=2), and scant functional
impairment (HAQ=.25)

69 yo male who has had RA for 15
years and who does many activities.
For example, lifts weights and uses a
rowing machine daily for 30 minutes.
Plays golf and dances every other
week. Reports minimal fatigue
(GFI=91), no joint pain, no depression
(GDS=3), and some functional
impairment (HAQ=.75).

59 yo female diagnosed with RA at age
4. Reports moderate fatigue (GFI=319),
does no physical activity except
climbing one flight of stairs/day
(KCAL4–28), has minimal joint pain,
and moderate functional impairment
(HAQ=1.375).
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Appendix J Continued

Characteristics of Respondents Reporting Values as Outliers

Subject Sample
ID

1076

0.135

1092

0762

0613

Variable Mean (SD)

Duration 17.8 (10)
years

Global 15.5 (28.5)
Mood

Global 15.5 (28.5)
Mood

Depression 3.0 (3)

Grip 11.5 (8.5)
Strength kg

51

103

146

13

38

Individual
Value Explanation

68 yo female diagnosed with RA at age
17. Reports less than average fatigue,
above average physical activity
(KCAL-2671), no depression, no joint
pain, and moderate functional
impairment (HAQ=1.625).

58 yo female with RA for 10 years.
Reports high level of fatigue
(GFI=382), does no physical activities,
has severe functional impairment
(HAQ=200), and is depressed (GDS-8).

59 yo female with RA for 5 years.
Reports high level of fatigue
(GFI=386), does little physical activity
(KCAL-56), minimal functional
impairment (HAQ=.875), and no
depression (GDS-4).

61 yo female with RA for 9 years. Is
Japanese and a housewife. Has no
other comorbid conditions and does
no physical activities. Lives with
husband who is employed full time.

65 yo male with RA for 13 years.
Employed full time as a tour agent.
On joint exam, no joint swelling or
pain in hands, minimal functional
impairment (HAQ=.875), currently not
in flare, and very physically active
(KCAL-1528).
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Appendix J Continued

Characteristics of Respondents Reporting Values as Outliers

Subject
ID

0573

0025

0537

0222

0395

1070

Variable

Education

Joint Pain

Joint Pain

Joint
Swelling

Joint
Swelling

Joint
Swelling

Sample
Mean (SD)

13.0 (2.0)
years

2.8 (3.1)

2.8 (3.1)

2.1 (2.6)

2.1 (2.6)

2.1 (2.6)

Individual
Value

5

24

28

23

Explanation

69 yo Spanish-speaking female with
RA for 33 years. Is very depressed
(GDS-11), high level of fatigue
(GFI=344), does little physical activity
(KCAL-168), and has severe functional
impairment (HAQ=2.125).

77'yo female with lots of joint swelling
(number of swollen joints=19), severe
fatigue (GFI=435), does little physical
activity (KCAL-392), close to being
depressed (GDS-5), and has moderate
functional impairment (HAQ=1.75).

58 yo female with lots of joint swelling
(number of swollen joints=19), above
average physical activity (KCAL-1001),
severely depressed (GDS-11), and
moderate functional impairment
(HAQ=1.75).

75 yo female with no joint pain,
average amount of physical activity
(KCAL-684), no depression, and some
functional impairment (HAQ=.75).

60 yo female with moderate joint pain
(7), average physical activity
(KCAL-856), no depression (GDS=4),
some joint pain, and moderate
functional impairment (HAQ=1.875).

63 yo female with minimal joint pain
(2), moderate functional impairment
(1.25), above average fatigue (GFI=312),
and average involvement in physical
activities (KCAL-657).
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Appendix J Continued

Characteristics of Respondents Reporting Values as Outliers

Subject Sample Individual
ID Variable Mean (SD) Value Explanation

1097 Joint 2.1 (2.6) 23 73 yo female with three comorbid
Swelling conditions, no joint pain, moderate

functional impairment (HAQ=1.625),
above average fatigue (GFI=466), and
below average physical activities
(KCAL-336).

1136 Joint 2.1 (2.6) 28 68 yo female with moderate joint pain
Swelling (7) moderate functional impairment

(HAQ=1.125), about average fatigue
(GFI=268), and does not do physical
activities.

Note: a HAQ Health Assessment Questionnaire
b GFI Global Fatigue Index
• GDS = Geriatric Depression Scale
d KCAL = Kilocalories Expended/Week
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