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ABSTRACT

TITLE: Fatigue: An Outcome Measure Following Cardiac

Surgery

AUTHOR: Ruth A. Gregersen

Christine A. Tanner, PhD, RN, FAAN, Professor,

Department of Adult Health and Illness, School of

Nursing, Research Advisor

The purpose of this study was to examine the subjective
fatigue following cardiac surgery and to develop and test an
outcome measure for fatigue-based intervention studies. A
three-phase study was conducted.

The first phase was a qualitative study with 8 Cardiac
Surgery subjects experiencing fatigue. Tape-recorded
interviews were conducted in subjects’ homes 1-6 months
following surgery. Interviews were analyzed using constant
comparative analysis.

Based on the qualitative data, a 42-item scale was
developed during the second phase. Evidence for face
validity was sought from 10 lay persons who had suffered
fatigue; and content validity from a panel of 10 expert

reviewers.
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During the third phase, psychometric evaluation of the
new Fatigue Outcome Measure (FOM) was performed on responses
of 146 persons to a mailed questionnaire. The sample was
predominantly male (71%), and Caucasian (91%). Ages ranged
from 37 - 86 years (M = 65). Most had a greater than high
school education (62%); the length of time since surgery was
2 weeks to 7 months.

Factor analysis was performed as a part of construct
validity. Two subscales (Fatigue and Exhaustion) were
identified; Chronbach’s alpha was .93 and .88 respectively.
Further evidence for construct validity was gathered. Using
the contrasted groups approach, the instrument was
administered to 50 subjects 2-5 weeks following surgery and
again 4-5 weeks later. The mean scores from the two groups
differed significantly (p = .00), suggesting the instrument
is sensitive to change. Cross sectional differences were
assess by using one-way analysis of variance (ANOVA) to
compare three groups (Early, Middle and Late) based on time
since surgery. T-tests were used to test group
differences. The Early Group FOM Fatigue mean score was
higher (p <.05) than both the Middle and Late Groups. The
Early Group FOM Exhaustion mean score was higher than the
Late Group but not the Middle Group. To assess convergent
validity, the FOM Fatigue and Exhaustion scales were
correlated (.62-.85) with four available fatigue

instruments. The POMS Anger, Confusion, Tension, and



£
Depression scales correlated moderately (.35-.50) with the
FOM Fatigue and Exhaustion scales based on the discriminant
validity principle.
Evidence of construct validity for the FOM Fatigue and
Exhaustion scales has been provided. In addition,
preliminary evidence suggests that two separate dimensions

of fatigue may occur following cardiac surgery.
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CHAPTER 1
Statement of the Problem and significance to Nursing

The American Heart Association (1991) estimates that
over 6 million Americans currently suffer from coronary
heart disease (CHD). In 1988 alone, an estimated 353,000
coronary artery bypass operations were performed to reduce
the symptoms associated with CHD (American Heart
Association, 1991). The problem of fatigue in patients
following cardiac surgery is of special interest.
Frequently, these patients describe their delight with their
decrease or absence of anginal episodes; yet these same
patients find themselves discouraged due to postoperative
fatigue, sometimes lasting for weeks or months. Gregersen
(1988) and Tatum (1985) state that weakness and fatigue are
the two most persistent symptoms during the convalescent
phase following cardiac surgery. Studies of recovery after
cardiac surgery have found fatigue to be present up to 6
months postoperatively (Gortner, Rankin, & Wolfe, 1988;
Jenkins, Stanton, Savageau, Denlinger, & Klein, 1983; King &
Parrinello, 1988).

In the first of a series of conferences to disseminate
nursing research, the School of Nursing, University of North
Carolina at Chapel Hill, identified fatigue as an important
aspect of comfort. The topic (Key Aspects of Comfort--
Management of Pain, Nausea and Fatigue) "...was selected

because of its importance to the practice of nursing, its
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applicability to a broad range of settings,...the ability of
nurses to control interventions, and the perceived gap
between knowledge and practice." (Tornquist & Funk, 1987, p.
5). Research is limited both in interventions for fatigue
and in outcome measurements of these interventions.

Although strategies designed to decrease fatigue have been
proposed in the nursing literature (Aistars, 1987; Gueldner
& Spradley, 1988; Mitchell, 1986; Piper, 1986) only one
(Gueldner & Spradley, 1988) of these nursing interventions
is research based. The existing instruments designed to
measure fatigue are for specific patient populations (Piper,
Lindsey, Dodd, Ferketich, Paul, & Weller, 1989; Tack, 1991),
are incorporated into tools which measure broader, more
diverse sets of constructs in specific patient populations
(McCorkle & Young, 1978; McNair, Lorr, & Droppleman, 1971),
or were developed for use in healthy populations (Kashiwagi,
1971; Pearson & Byars, 1956; Yoshitake, 1971). Therefore
these instruments may not be applicable during illness. If
quantifiable indicators of subjective fatigue were
identified for patients suffering from fatigue, clinical
decision-making could be facilitated and investigators could
test interventions designed to reduce or eliminate fatigue.
Review of the literature has failed to reveal an
instrument applicable to the study of fatique in the
postoperative cardiac surgery population. Thus, the purpose

of this study was to develop and psychometrically test an
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outcome measure for nursing intervention studies designed to

lower the perception of fatigue in persons following cardiac

surgery.



CHAPTER 2
Review of Literature and Conceptual Framework

To understand the conceptual problems surrounding the
study of fatique, a brief historical perspective will be
presented followed by a review of the literature which
focuses on postoperative fatigue. Other variables which may
be associated with fatigue are identified and described.
The conceptualization of fatigue for the purposes of the
proposed study is grounded in a preliminary study conducted
by this investigator; therefore, a summary of the findings
from that study will be included. Finally, the existing
fatigue instruments will be evaluated based on the needs
identified in this study.

Historical Perspective

In 1947, Bartley and Chute emphasized the complex
nature of fatique and distinguished three distinct facets of
the problem. They proposed that the term fatigue should be
used only to describe the subjective feelings of lassitude
and disinclination towards activity which characterizes the
individual suffering from fatigue, and offered the term
impairment to identify the true reduction of physical
capacity which results from an accumulated oxygen debt in
muscle tissues. Deterioration in quality of work
performance for reasons other than sheer physical incapacity
was designated as work decrement. They argued that there

can be an actual decrease in the physical capacity of the



muscle tissue without a subjective feeling of fatigue and
that changes in the quality of performance may relate to
causes other than the subjective feeling of weariness.
Bartley and Chute stated that these three aspects of the
fatigue state are related in a complex way and the presence
of one cannot be reliably inferred from the presence of one
or both of the others. Although Bartley and Chute attempted
to clarify terminology which could have been adopted, most
researchers have continue to use the term fatigue to define
an objective reduction in physical capacity as well as
subjective feelings;

Until the 1970’s subjective fatigue research was
conducted primarily by industry (Kashiwagi, 1971; Yoshitake,
1971; Yoshitake, 1978), and aviation (Bartley & Chute, 1956;
Hauty & Payne, 1956). In 1973, Cameron synthesized the
industrial and aviation fatigue literature to date. Many
nurse authors draw on his conceptualization. Cameron
suggested "a broad conceptualization of fatigue as a
generalized response to stress over a period of time, with
effects which may be either acute or chronic or both,
confined to the subjective state of the individual or
extending into measurable aspects of his performance"
(p.640). Even though Cameron’s conceptualization was made
after an extensive review of the industrial and aviation
fatigue literature, many aspects of his conceptualization

relate to the fatigue manifested during and after illness.



Illness, whether physiological or psychological, is a
stressor which may lead to feelings of fatigue.

Hart (1978), the first nurse to investigate fatigue,
compared fatigue patterns in multiple sclerosis (MS)
patients to healthy controls. She found that the severity
of fatigue in patients with MS was greater than that of
healthy subjects. Freel and Hart (1977) studied indicators
of fatigue associated with MS while Haylock and Hart (1979)
replicated that study in cancer patients receiving localized
radiation.

In the 1980’s, several nurse authors summarized the
fatigue literature and offered various conceptualizations of
fatigue (Hart & Freel, 1982; Kellum, 1985; Piper, 1986;
Piper, Lindsey, & Dodd, 1987; Potempa, Lopez, Reid, &
Lawson, 1986). These publications increased nurses’
awareness of the problem and made it easier for nurses to
comprehend the complexities of fatigue (Piper, 1989).
Hence, nurses have begun to study fatigue in a wide variety
of populations and settings.

Fatigue associated with cancer and its subsequent
therapy has received particular attention. Most recently,
nurse researchers have studied fatigue mechanisms in the
patient with cancer (St. Pierre, Kasper, & Lindsey, 1992);
attentional fatigue following breast cancer surgery
(Cimprich, 1992); and correlates of fatigue in people with

cancer (Blesch, Paice, Wickham, Harte, Schnoor, Purl,



Rehwalt, Kopp, Manson, Coveny, McHale, and Cahill, 1992;
Jamar, 1989; Pickard-Holley, 1992). Although only
preliminary reports have been published, the Piper Fatigue
Self-Report Scale (PFS) was developed in 1989 (Piper,
Lindsey, Dodd, Ferketich, Paul, & Weller, 1989). The
instrument was designed to measure subjective fatigque in
patients with cancer and was used to described baseline
patterns of fatigue during radiation therapy in 42 subjects
(Piper et al., 1989).

Tack (1990a & 1990b) interviewed a small group (n=20)
of patients with rheumatoid arthritis and described the
conditions, strategies, and consequences of the associated
fatigue. Using an adaptation of the PFS, Tack (1991)
studied 133 older adults with rheumatoid arthritis and
described dimensions and correlates of their fatigue.

Crosby (1991) also studied factors which contribute to
fatigue in patients with rheumatoid arthritis.

Other populations in which fatigue has been studied by
nurses includes patients with MS (Freel & Hart, 1977; Hart,
1978), patients with catastrophic illness (Cohen & Hardin,
1989, patients with end-stage renal disease (Srivastava,
1989), and older adults (Gueldner & Spradley, 1988).

Of the fatigue research studies conducted and published
by nurses, all but one (Gueldner & Spradley, 1988) have been
descriptive in nature. These types of studies are certainly

appropriate based on the immaturity of the concept of
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fatigue in ill populations. However, intervention research
could be used to test proposed theories of how to lower
fatigue in various patient populations. In order to conduct
such research, an instrument sensitive to changes in fatigue

must be developed and tested.

Postoperative Fatique

Postoperative fatigue is well documented in the
literature. However, despite the common report of fatigue
in the convalescent phase after cardiac surgery, only a few
research studies could be found documenting its occurrence.
Thus, studies of fatigue in general surgical patients will
be reviewed first followed by a review of the studies which
include a measure of fatigue in the postoperative cardiac
surgical patient.
General Surgery

The study of postoperative fatigue by physicians has
focused on the physiological causative factors of fatigue.
The first study conducted by Rose and King (1978) focused on
the etioclogy of postoperative fatigue. 1In their review of
the literature, Rose and King pointed out the vast amount of
research directed toward understanding the metabolic changes
after surgery while a very small effort has been devoted to
the patients’ postoperative adaptation to his or her
environment, including the demands of every day life. While
unable to find published reports concerning intellectual and

psychomotor performance in post-surgical patients, they



inferred from studies of chronic starvation, physical
immobility, sleep deprivation, and short-term sedation, that
intellectual and psychomotor performance is likely to be
impaired in post-surgical patients.

Rose and King also reviewed published reports on
cardiorespiratory performance. They found only two reports
that studied postoperative patients., The surgical
procedures were meniscectomy and pyloroplasty with vagotomy.
One of these studies found a decrease in maximal oxygen
uptake and impairment in the adaptability of heart rate to
sub-maximal workload after four days of bed rest (Carswell,
1975). After mobilization there was no change from
preoperative values in either study. Rose and King reviewed
many studies reporting the effects of semi-starvation and
bed rest on cardio-respiratory function in normal healthy
males, and concluded that cardio-respiratory performance
postoperatively needed further investigation. Lastly, even
though maximal muscular force of contraction had not been
studied in the post-surgical patient, the authors concluded
that since it is impaired by caloric restriction and bed
rest, similar effects may be seen in the postoperative
state. The authors suggested that a descriptive analysis of
physiological performance after surgery could provide a
valuable baseline against which the therapeutic measures
aimed at reducing postoperative fatigue could be assessed.

In 1982, Edwards, Rose, and King investigated muscle
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strength and endurance in 11‘subjects undergoing elective
surgery and compared the results to two young, healthy, male
volunteers on bed rest for seven days. Muscle endurance was
decreased in all subjects. Ten of the 11 surgical patients
and both of the volunteers showed significant (p < 0.01)
impairment of endurance that reached a maximum on days 8
through 10. Isokinetic strength was substantially reduced
in two of the surgical patients. Isometric strength was
adversely affected in eight of the post-surgical patients
and both of the volunteers. Most of the surgical patients
were ambulated on the second postoperative day. The
investigators proposed that because the pattern of
disability in the volunteers on bed rest was almost
identical to that noted in the surgical patients, inactivity
alone may be a major cause of the postoperative fatigue
state. One major limitation of this study, besides the
small sample size, is that the investigators did not define
fatigue explicitly nor did they measure any subjective
reports of fatigue. Another major limitation is that
activity levels, pain, nutritional status, and sleep/rest
patterns were not reported.

Christensen and co-workers designed a series of studies
which attempted to understand further the etiology of
postoperative fatigue (Christensen, Bendix, & Kehlet, 1982;
Christensen, Hjortso, Mortensen, Riis-Hansen, & Kehlet,

1986; Christensen, Hougard, & Kehlet, 1985; Christensen &
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Kehlet, 1984; Christensen, Kehlet, Vesterberg, & Vinnars,
1987; Christensen, Nygaard & Kehlet, 1988; Christensen,
Stage, Galbo, Christensen, & Kehlet, 1989; Christensen,
Wulff, Fuglsang-Frederiksen & Kehlet, 1985). Small samples
(12-52) of patients who had undergone uncomplicated
abdominal surgery were studied before operation, and 10, 20,
and 30 days following surgery. All of these studies used a
linear graded scale to measure subjective fatigue. The
scale quantified fatique in arbitrary units from 1 to 10.
The words fit, slightly tired, tired, and fatigued were used
as anchors at points 1, 4, 7, and 10 respectively. 1In
addition, short phrases were used to describe ability to
perform activities and/or the need for sleep next to the
four anchors on the scale. These phrases included: (1-fit)
"Tired only by violent exertion, normal need of sleep"; (4-
slightly tired) "Can manage daily chores, occasiocnally more
strenuous tasks"; (7-tired) "Particularly doing house work,
gardening or walking stairs, increased need of sleep"; (10-
fatigued) "Cannot cope with daily chores or short walks,
pronounced need of sleep". The reliability and validity of
the scale was not reported in any of the studies.

Various physiological measures were used in each study
to attempt to correlate physiological concepts such as
nutritional status, cardiovascular status, and muscle
strength to subjective fatigue. In one study, Christensen

et al.(1986) attempted to correlate the psychological
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concepts of anxiety and concentration to subjective fatigue
but when no correlation was found in the 16 subjects
studied, the investigators did not include psychological
concepts in their continuing investigation. 1In all of these
studies, the investigators found that the median degree of
postoperative fatigue increased significantly (p < .01-.001)
from preoperative values on all three postoperative days
tested.

Christensen and co-workers (Christensen & Kehlet, 1984;
Christensen, et al., 1985; Christensen, et al., 1987;
Christensen, et al., 1988) investigated nutritional status
using the parameters of weight, triceps skin fold, and arm
circumference. In each case, all three parameters decreased
postoperatively: however, weight loss was the only parameter
that had a significant correlation (r = .56, p < .05) to
increased postoperative fatigue.

The investigators (Christensen, et al., 1982;
Christensen, et al., 1989) used orthostatic stress test and
bicycle ergometer exercise to correlate cardiovascular
status to subjective fatigue. The only significant findings
were a decrease in oxygen consumption postoperatively and a
positive correlation between postoperative fatigue and
increased pulse rates after surgery during orthostatic
stress and bicycle exercise. The authors stated that the
findings of impaired cardiovascular adaptability to exercise

and orthostatic stress in postoperative patients are similar
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to those described after inactivity and detraining and
suggested a therapeutic role of exercise in the treatment of
postoperative fatigue.

Christensen and colleagues (Christensen et al., 1985;
Christensen et al., 1988) also studied muscle function and
fiber composition. The decrease in muscle force and
endurance found postoperatively was negatively correlated to
increases in fatigue; however the decrease in slow twitch
fiber diameter was correlated to loss of body weight but not
directly to postoperative fatigue. The authors stated that
these and previous findings emphasize the importance of the
skeletal muscles in the catabolic response during surgical
convalescence and suggest a therapeutic role of combined
exercise and nutrition in reducing postoperative loss of
muscle mass and function.

In one study, Christensen and Kehlet (1984) divided the
subjects (n=36) into two groups according to the degree of
fatigue 30 days after surgery. Group A (n=12) had a greater
degree of fatigue than Group B (n=24). No difference was
found in age, gender, duration of surgery, or
hospitalization time between the two groups. Group A showed
a more pronounced weight loss, decrease in skin fold caliper
and arm muscle circumference. Preoperative nutritional
status did not predict the level of postoperative fatigue.

In another study, Christensen et al. (1985) compared

subjective fatigue and nutritional status in a small group
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(n=15) of subjects undergoing minor otological surgery to a
larger group (n=52) of subjects undergoing major abdominal
surgery. Subjective fatigue increased significantly (p <
.001) following major surgery but did not increase after
minor surgery. The minor surgical group did not exhibit any
postoperative change in nutritional parameters however, body
weight, triceps skin fold thickness, arm muscle
circumference, and serum transferrin all decreased
significantly in the group undergoing major surgery.
Postoperative fatigue was not correlated with type and
duration of anesthesia. In addition, increased
postoperative fatigue was not predictable from preope