
Fatigue, Sleep, Pain, Mood and Performance Status in Patients
with Multiple Myeloma

Dr. Elizabeth Ann Coleman, PhD, RNP, AOCN, Dr. Julia A. Goodwin, PhD, RN, Dr. Sharon
K. Coon, PhD, RN, AOCN, Dr. Kathy Richards, PhD, RN, FAAN, Dr. Carol Enderlin, PhD,
RN, Dr. Robert Kennedy, PhD, Ms. Carol B. Stewart, BS, Ms. Paula McNatt, LPN, Ms. Kim
Lockhart, MS, Dr. Elias J. Anaissie, MD, and Dr. Bart Barlogie, MD, PhD.
University of Arkansas for Medical Sciences; Little Rock, AR (Drs Coleman, Goodwin, Enderlin,
Kennedy, Anaissie, and Barlogie; and Ms Stewart, McNatt, and Lockhart); University of
Oklahoma, Health Sciences Center, Oklahoma City, OK (Dr Coon); and University of
Pennsylvania School of Nursing, Philadelphia, PA(Dr Richards)

Abstract
Background—Cancer-related fatigue and insomnia are common distressing symptoms and may
affect mood and performance status.

Objective—to describe fatigue, sleep, pain, mood and performance status and the relationships
among these variables in 187 patients newly diagnosed with multiple myeloma (MM) and conduct
an analysis using the correlates of fatigue.

Interventions/Methods—Data were from baseline measures from the study, using the Profile
of Mood States (POMS) and the Functional Assessment of Cancer Therapy - Fatigue to assess
fatigue, the Actigraph to measure sleep, the Wong/Baker Faces Pain Rating Scale to assess pain,
the POMS to assess mood, and the 6-minute walk test along with a back/leg/chest dynamometer to
test muscle strength to assess performance status. Data analysis consisted of descriptive statistics,
Pearson and Spearman rho correlations and multiple regression using fatigue as the dependent
variable. All p values were two-sided, and those with < .05 considered significant.

Results—Patients newly diagnosed with MM presented with fatigue, pain, sleep and mood
disturbances, and diminished functional performance. The regression model, which included all of
these variables along with age, gender and stage of disease, was statistically significant with a
large measure of effect. Mood was a significant individual contributor to the model.

Conclusions—Among patients with MM, fatigue, pain, sleep, mood and functional performance
are interrelated.

Implications for Practice—Interventions are needed to decrease fatigue and pain and to
improve sleep, mood and functional performance.

Multiple myeloma (MM), a cancer of the plasma cell, is an incurable but treatable disease.
Symptoms include fatigue, bone pain, recurrent infections and renal failure that result from
plasma cells crowding the bone marrow, direct tumor mass effects, activation of osteoclasts
and inactivation of osteoblasts leading to osteolytic bone destruction, high levels of
monoclonal immunoglobulins not effective in immune function, and renal insufficiency
from hypercalcemia and deposits of immunoglobulins or amyloids. In the U.S.,
approximately 20,580 individuals were diagnosed with and 10,580 people died of MM in
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2009.1 More men than women and more African-Americans than Caucasians are affected
and the median age at diagnosis is approximately 71 years.2 Several promising, new
therapies are helping patients live longer, healthier lives. Patients with MM often receive
intensive multidisciplinary treatment and experience multi-organ complications as a result of
their disease and treatment. At least 60% of patients with MM are anemic [hemoglobin (Hb)
< 12 g/dL] at diagnosis, and nearly all become anemic during treatment.3 Therefore, fatigue
continues to be a distressing symptom. Fatigue can lead patients to abandon treatment, and
can be so overwhelming that some patients say they would rather die.4

Sleep-wake disturbances are common among people with cancer5 and insomnia is frequently
related to fatigue in patients with cancer.6–12 Inadequate sleep may contribute to the
development of mood disorders and depressive symptoms.13 Increased daytime sleep and
fatigue may decrease daytime physical activity which may lead to physiologic
deconditioning and diminished activity tolerance.14

Bone pain is the most common presenting symptom of multiple myeloma with
approximately 70% of patients presenting with pain from lytic bone lesions and pathologic
fractures which limits physical activity.15 Increased pain is associated with increased mood
disturbance in patients with multiple myeloma.16 Among patients with lung cancer, the
symptom cluster of pain, fatigue and insomnia showed significant interaction among the
three symptoms.17 The purpose of this paper is to describe fatigue, sleep, pain, mood and
performance status and the relationships among these variables in patients newly diagnosed
with MM and to conduct an analysis using the correlates of fatigue. Data were baseline
measures from our exercise intervention study.

Conceptual Model
Figure 1 displays the conceptual model depicting the main study variables and covariates for
the cross sectional analysis of the baseline data from our exercise intervention study. Our
model proposes that sleep is regulated by two processes. First is a homeostatic process in
which either curtailed sleep augments sleep propensity or excess sleep reduces sleep
propensity. A circadian process is the second of the two processes and involves a clock-like
mechanism with alternating periods of high and low sleep propensity.18 The homeostatic
process rises during waking, declines during sleep, and interacts with the circadian process
with excessive daytime sleep adversely affecting the homeostatic process.18 The primary
synchronizer for the circadian pacemaker is light, but physical activity also exerts an effect.
19–21 Thus, increased daytime sleep and physical inactivity may harm both the homeostatic
sleep drive and entrainment of the circadian rhythm in patients with cancer, leading to
decreased nighttime sleep. Increased aerobic capacity and muscle strength lead to increased
physical activity, thereby strengthening circadian pacemaker entrainment. In addition, the
increased physical activity will decrease daytime sleep, thereby increasing the homeostatic
sleep drive. Increased nighttime sleep leads to improved mood and decreased cancer related
fatigue. Pain can decrease physical activity thus negatively affecting performance status,
mood and sleep, resulting in increased fatigue.

METHODS
Setting and Sample

The study site was an international referral center for patients with MM. The study
population included patients who were newly diagnosed with MM and eligible for treatment
with an intensive chemotherapy treatment protocol for MM that includes tandem peripheral
stem cell transplants. As patients decided to enroll in the treatment protocol for MM, they
were assessed for inclusion in the exercise intervention trial. Those who were not at high
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risk for impending pathologic fracture or cord compression, as determined by magnetic
resonance imaging and other radiology reports and physician assessments, were invited to
participate in the exercise study. Patients were excluded if they showed any of the following
attributes/conditions: inability to understand the intent of the study, current diagnosis with a
major psychiatric illness, presence of microcytic or macrocytic anemia, uncontrolled
hypertension, red cell transfusions within two weeks, and recombinant epoetin alfa within
eight weeks. The last four criteria were necessary because patients received prophylactic
recombinant epoetin alfa as part of the research study. We collected baseline (before
beginning chemotherapy) assessments on hemoglobin, fatigue, sleep, pain, mood and
performance status. Performance status as defined for this study consisted of aerobic
capacity and muscle strength.

Instruments/Measurements
Profile of Mood States—We used the Profile of Mood States (POMS – EdITS/
Educational and Industrial Testing Service, San Diego, CA) to assess fatigue and mood. The
POMS fatigue-inertia adjective rating scale assesses fatigue. Five other rating scales assess
depression-dejection, tension-anxiety, anger-hostility, vigor-activity and confusion-
bewilderment. Subtracting the vigor-activity score from the sum of the other scores yields a
total mood disturbance score (TMDS). The possible range of scores for the TMDS is −40
through 192 with higher scores indicating greater mood disturbance. Examination of the
individual items defining each mood scale supports content validity, and four areas of
research have provided evidence of the predictive and construct validity of the POMS.22 All
the internal consistency reliabilities are highly satisfactory, ranging from 0.87–0.95.22

Several researchers have established Cronbach’s alpha for the POMS total mood disturbance
in patients with cancer at 0.90–0.96.23–25 Test-retest coefficients range from 0.65–0.74.22

We asked patients to complete the 65-item version of the form with the following
instructions: “Below is a list of words that describe feelings people have. Please read each
one carefully, then fill in one circle under the answer to the right which best describes how
you have been feeling during the past week, including today.” Most subjects completed the
POMS in 3–5 minutes.

Functional Assessment of Cancer Therapy - Fatigue (FACT-F)—We used the
Functional Assessment of Cancer Therapy - Fatigue (FACT-F) as an additional measure of
fatigue. The FACT-F questionnaire identifies patients with chronic disease whose quality of
life is affected by fatigue. The FACT-F has demonstrated good stability (r = .87) and strong
internal consistency (alpha = .95). Test-retest reliability coefficients showed good stability (r
= .84 to .90).26, 27 The 13-item form asks patients to respond using a Likert-type scale to
describe their status during the past seven days. Scores range from 0–52 with higher scores,
indicating less fatigue. A raw score of 43 was 92% sensitive and 69% specific for
distinguishing anemic cancer patients from the general population with 84% overall
accuracy.28 FACT-F scores correlate well with physical function scores and researchers
found when the scores are 45–52, fewer than 10% of subjects report they were “very
limited” in climbing several flights of stairs compared to more than 80% being impaired in
stair climbing when their FACT-F scores were less than 15.29

Actigraphy—Nighttime sleep and daytime sleep were measured using the Actigraph
(Ambulatory Monitoring, Ardsley, NY), a device worn on the wrist, similar in size and
shape to a large wristwatch, that senses and stores physical motion. The Actigraph signals
were processed on-line, and stored data were transferred to a computer for display,
interpretation and conversion into sleep parameters. The Actigraph has minute-by-minute
agreement of 85–95% between activity-based sleep-wake scoring and traditional
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polysomnography-based scoring in healthy individuals.30 Additional sleep variables were
collected for descriptive purposes. They included frequency of awakenings and percent time
asleep while in bed at night (sleep efficiency). Patients wore the Actigraph for 72 hours to
decrease the effect of random variance, and they recorded their bedtimes and rise-times on a
log during the 3-day measurement periods. Down intervals (nighttime sleep) were
determined by using the Custom Interval Boundary to select peak epochs for downtime and
rise-time.

A 3-day measurement period allowed us to control for any unusual daily variations resulting
from interpersonal or environmental factors. The Actigraph translates body movement into
an electrical signal which a microprocessor records and stores in solid-state memory. We
downloaded the activity data into a personal computer for display and analysis and analyzed
the activity data using Action 3.31 software (Ambulatory Monitoring, Inc).

Wong/Baker Faces Rating Scale—The Wong/Baker Faces Rating Scale is an
established valid and sensitive measure of pain intensity. Using the 0–10 version of the
Wong/Baker Pain Rating Scale with six faces and, with 0 = “no hurt” and 10 = “hurts
worse” we asked patients to rate their pain before they took the six-minute walk test and we
measured their muscle strength.

Six-minute Walk Test—Aerobic capacity was assessed with the 6-minute walk test which
is a simple procedure that measures the distance covered by walking on a level surface in 6
minutes. Since it is a submaximal exercise test, it is associated with much smaller
increments in heart rate, blood pressure and plasma catecholamines than cardiopulmonary
exercise testing. Further, this test is characterized by very small intra-individual variance,
and the results are closely related to peak VO2.31–34 The test is well accepted by patients
and reflects their daily activity better than more strenuous classic tests.35 Its noninvasive
nature, zero cost, and lack of need for special equipment or place to perform, make the 6-
minute walk test a theoretically satisfactory method of evaluating the exercise capacity of
patients with MM. Hamilton and Haennel tested the 6-minute walk test in a cardiac
rehabilitation population. They found that the test was linearly related to maximum
metabolic equivalents (METs) (r = 0.687, p < .001), supporting its validity; and the 6-minute
walk test had strong test-retest reliability (intraclass correlation = .97).36 In a nonrandomized
pilot study of older individuals with mobility impairment, the intraclass correlation
coefficient for test-retest reliability was .93 for the 6-minute walk test.37 The 6-minute walk
test was performed in a level hallway in the treatment facility and administered by a research
assistant blinded to the patients’ group assignment. The patients were instructed to cover the
greatest distance possible during the allotted time, at a self-determined walking speed,
pausing to rest as needed. We told patients to stop if they developed pain or became short of
breath or dizzy when walking. We used a stopwatch to time the test and a manual counter to
record the number of lengths in the hall the patient completes. The distance covered in feet
was the number of hall lengths the patient walks, multiplied by the length in feet (110 ft.) of
the hall. At the end of the test, we recorded the distance covered and the patient’s heart rate
and rate of perceived exertion (RPE), using the BORG scale. The correlation between
perceived exertion and target heart rate is helpful in evaluating the patient’s aerobic
capacity.

Dynamometer Measurement of Muscle Strength—Since muscle strength affects
performance status, a research assistant blinded to the patient’s group assignment conducted
muscle strength tests. Patients without lifting restrictions were tested for muscle strength
using a back/leg/chest dynamometer, which is highly correlated (r = 0.77, p <.001) with
manual muscle tests.38 Designed to measure the isometric force produced by the
musculature of the legs, arms, shoulders and upper back, the device is widely used in
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physical therapy settings. The dynamometer measures static strength. An external force
applied to the dynamometer compresses a steel spring and moves a pointer. Knowing the
force required to move the pointer a particular distance, one can determine exactly how
much external force has been applied to the dynamometer.38 The dynamometer thus
provides a measure of the force the patient generates while performing a standing extension
of the torso. The range of measurement is 0 to 660 pounds in 10-pound increments, and the
accuracy at 220 pounds is reported to be + 1.1 pounds.

The patient was asked to assume approximately a 30-degree flexion of the knees and flexion
of the hips while maintaining an appropriate lordotic curve, and then told to pull up on the
dynamometer using the major muscle groups of the legs and arms.39 The average of two
strength measurements at each testing period separated learning effects from training effects.
Patient safety during testing was assured because the strength measurement involves only
gradual application of force. The patient was in complete control of the amount of force
applied, and the instructions included a caution to the patient to pull only as hard as he or
she could without causing discomfort. Patients wore low heeled shoes for the test.

Data Analysis—Data analysis consisted of descriptive statistics, Pearson and Spearman
rho correlations as indicated, and multiple regression using fatigue as the dependent
variable. All p-values were two-sided, and those with < .05 considered significant.

RESULTS
The sample (n = 187) was primarily Caucasian (n = 169, 90%) with an average age of 56
years (SD 10) and a higher percentage of males (n = 109, 58%). Using the International
Staging System, the majority of the sample was stage I (n = 127, 68%) with 38 (20%) stage
II and 22 (12%) stage III.40 Table 1 gives the study outcomes by gender.

Baseline Hb levels were similar for males and females. However, a greater percentage of
females were anemic before starting chemotherapy than males in that 70% of females had an
Hb level below 12 g/dL compared to 45% of males having a Hb level below 12 g/dL.

Patients presented with fatigue with mean FACT-F scores of 32.1 for females and 38.7 for
males. Severe fatigue was present at baseline with 36/187 (19.3%) patients having a FACT-
F score < 25. Fatigue was more of a problem for the females with 30.8% (24/78) of them
having scores < 25. Fatigue scores from the FACT-F and the POMS-F were highly
correlated (Pearson r = −0.84,), only FACT-F scores were used in the regression model for
fatigue.

Mean sleep onset latency was 29 minutes (SD = 38.9), mean nocturnal sleep time was 414
minutes (6.9 hours) (SD = 98.5), mean percent of nighttime sleep while in bed was 80% (SD
= 14.2), and the mean number of wake episodes was 12 times (SD = 5.7). The mean number
of daytime sleep episodes was 10 (SD = 10), the mean total daytime sleep time was 98
minutes (1.6 hours) (SD = 98.6), and the mean total sleep time (per 24 hours) was 512
minutes (8.5 hours) (SD = 157.1). Although the average total sleep time appears adequate,
nocturnal sleep time comprises only 81% while daytime sleep time accounts for 19% of the
24-hour total. Further, there was much individual variability in sleep among the sample as
indicated by the large standard deviations. Some patients were sleeping only one to four
hours at night. Five patients (2.8%) were sleeping less than four hours at night. Average
sleep efficiency (mean per cent of nighttime sleep while in bed) differed for males and
females with the males having less than the desired 85% sleep efficiency.41
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Since pain was not normally distributed, the Spearman rho statistic was used for all
correlations between pain and the other study variables. Pain was moderately correlated with
fatigue as measured by the FACT-F (rs = −.33), with the total mood disturbance score (rs =.
25) and with the performance status measurements of the six-minute walk test (rs = −.36)
and the dynamometer measurement of muscle strength (rs = −.37). Pain was minimally
correlated with sleep efficiency (rs= −.12).

Mean POMS TMDS was 31.3 (SD = 34) for females and 18.4 (SD = 31) for males
indicating mood disturbance. There was high variability among the individual patients as 26
(13.9%) patients with very high mood disturbance scores (> 50.7 TMDS) needed immediate
psychological intervention.42, 43 Fatigue from the FACT-F and mood disturbance from the
POMS TMDS were highly correlated (Pearson r = −.70,).

The performance status measurement using the 6-minute walk test and strength tests scores
showed great individual variability with some patients not able to walk or lift any weight
while others showed high performance on both tests. The 6-minute walk test and strength
test scores were correlated (Pearson r = .57,). Table 2 shows the correlation matrix with all
the study variables.

The regression analysis with FACT-F as the dependent variable and age, gender, stage of
disease, hemoglobin at baseline, nocturnal sleep time, sleep efficiency, pain rating, POMS
TMDS, 6-minute walk test, and strength test as the independent variables in the model
showed the POMS total mood disturbances score as an individual significant contributor to
the model. The model, which includes all of the variables, is statistically significant (p<.
0005). The measure of effect is adjusted R2 =.58. According to Cohen, this is a large effect
(0.01 is the minimum for a small effect, 0.09 for a moderate effect, and 0.25 for a large
effect).44 Table 3 shows the regression results.

CONCLUSIONS
Patients newly diagnosed with MM presented with fatigue, sleep and mood disturbances,
and diminished functional performance. Over half the patients were anemic before starting
chemotherapy and this is known to contribute to fatigue, affecting their quality of life.
Severe fatigue and anemia were more prevalent among females than males. Sleep
disturbances included frequent awakenings at night and increased daytime sleep with almost
1/5th of total sleep time occurring during the day. Increased sleep efficiency was associated
with less fatigue. Increased mood disturbance was associated with more fatigue. Decreased
aerobic capacity as indicated by the 6-minute walk test was associated with more fatigue.
Increased muscle strength may improve aerobic capacity. Interventions are needed to
decrease fatigue, improve sleep and functional performance. Pain needs to be alleviated as
pain can decrease physical activity thus negatively affecting performance status, mood and
sleep, resulting in increased fatigue.

DISCUSSION
Cancer-related fatigue remains poorly defined, but there is general agreement that it is
multidimensional, subjective, perceived as abnormal and distressing, and inadequately
relieved by rest.4, 7, 12 The National Comprehensive Cancer Network (NCCN) definition
further states that cancer-related fatigue impairs usual functioning.45 The incidence of
cancer-related fatigue varies with diagnosis and treatment regimens, with estimates for some
disease/treatment combinations as high as 100%.46 Fatigue levels may vary within the
individual patient and between individuals.47 Among the female participants in our study,
almost 31% of them reported fatigue at baseline. Cancer-related fatigue leads to decreased
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activity which results in physiologic deconditioning, which, in turn, diminishes activity
tolerance.48 The result of this downward spiral can be loss of physical function and chronic
fatigue that may persist for months or even years after successful cancer treatment.11, 12, 49–
51 Our findings support this association between fatigue and physical activity and between
physiologic deconditioning and activity tolerance.

Adults with cancer may have disturbed sleep. In a study of 2,646 patients with cancer, 39%
reported insomnia.52 Patients with cancer not only may experience decreased nighttime
sleep and increased daytime sleep but may experience rapid eye movement (REM) sleep
during afternoon sleep, which is considered abnormal.53 Although participants in our study
had an adequate average total sleep time in 24 hours; some only had one to four hours of
nighttime sleep and 19% of the 24-hour sleep total was daytime sleep.

Accurate assessment of sleep disturbance is a critical starting point for clinicians.

Polysomnography is the preferred sleep assessment modality because simply seeking a
verbal report of whether patients have problems sleeping is inadequate.54 Actigraphy, a
commonly used research tool based on measurement of movement and/or activity, is an
objective, less costly, and less cumbersome sleep measurement device compared with
polysomnography, but it cannot provide information about REM or other sleep stages and
wave patterns. Neither polysomnography nor Actigraphy may be practical in everyday use
by clinicians for patient care; thus, most will continue to rely on patient report via interview
or questionnaires.

People with cancer may experience pain from their disease process. Fatigue, pain, and
decreased functional status may be present concurrently and levels differ according to
disease or treatment.55 Cancer pain may interrupt or delay sleep and increase fatigue,
however pain may be mediated by sleep problems and both pain and sleep problems may
mediate fatigue and lead to daytime sleepiness.56 In contrast, we found no significant
correlations between sleep variables and pain. Both consistent pain and breakthrough pain
may be associated with decreased function; and breakthrough pain is associated with
depression.57 Our findings are similar in that fatigue, mood disturbance and performance
status were moderately correlated with pain. Results using pain in our study need to be
interpreted with the knowledge that our sample probably is not representative of all patients
with multiple myeloma. We could not include patients with, or at high risk of, pathologic
fracture and bone pain is the main source of pain with multiple myleoma. Psychosocial
factors such as mood may also influence sleep and fatigue in people with cancer. In our
study, baseline POMS scores indicated mood disturbance, including some very high scores.
Our findings and those of others54 indicate that disturbed mood is strongly associated with
fatigue severity. Depression and anxiety are associated with cancer-related fatigue, but may
not predict it.58, 59 It is important for clinicians to recognize baseline mood disturbance
because cancer treatment may compound mood problems. Mood changes and fatigue may
result from medications used to treat MM such as thalidomide and steroids.60, 61 Patients
have reported stress from steroid-related mood alterations, feeling depressed while needing
to stay busy, and a desire to have less interaction with others.62

Good performance status is often one of the eligibility requirements for treatment of MM
and other cancers. Patients with MM are at risk for decreased performance status at the time
of diagnosis as well as during treatment. Those with low performance status may go
untreated and those who are treated may face increasing performance status problems during
treatment related to altered hematopoietic function and effects of medications. We found
great variability in performance among participants in this study, including some individuals
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who were unable to walk or to lift any weight at baseline. Our findings as well as those of
others indicate that performance status may be inversely associated with fatigue. 59–63

Fatigue and muscle wasting occur in 50% of patients with MM.64 Close to 100% of patients
receiving intensive treatment experience fatigue. Thus, patients with MM are susceptible to
virtually all treatment-associated complications that other patients with cancer experience,
including cancer-related insomnia and cancer-related fatigue. Patients undergoing stem cell
transplant treatment for MM are especially at high risk for developing both acute (during
treatment) and chronic (post treatment) fatigue and functional deficits. 65

Research has shown that exercise can decrease patients’ fatigue and improve physical
performance and psychological outlook.66–69 Individualized, moderate prescriptive exercise
may lead to decreased fatigue which may then improve quality of life.70 Fatigue, mood, and
functional performance may improve with a comprehensive exercise program incorporating
low-to-moderate intensity aerobic and resistance exercise, education classes, and support
from peers and cancer exercise program specialists.71 An individualized comprehensive
exercise program may then address the holistic care needs of the patient with cancer-related
fatigue, including fatigue, sleep and mood disturbances, and decreased performance status.
Our analysis of baseline data from our exercise intervention study showed that fatigue, pain,
sleep, mood and functional performance are interrelated. Our randomized trial of an
individualized exercise program is designed to show how these variables are interrelated.
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Figure 1. Conceptual Model Depicting Main Study Variables and Covariatesa
a Pain will most likely disrupt the entire cycle. It can decrease physical activity thus
negatively affecting performance status, mood and sleep, resulting in increased fatigue.
b Not measured in this study
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Table 1

Study Variables by Gender

Variable
Males Females p values

Mean (SD) Mean (SD)

Age 56.0 (10.1) 56.4 (9.6) .82

Hemoglobin 11.9 (1.8) 11.2 (1.7) .009a

Fatigue (FACT) 38.7 (9.6) 32.1 (12.8) .000b

Pain rating 1.4 (1.9) 1.8 (2.1) .15

POMS Total Mood Disturbance score 18.4 (31) 31.3 (34) .008a

Pounds lifted 204 (99.3) 73.2 (39.5) .000b

Feet walked in six minutes 1710 (428) 1452 (369) .000b

Hours of nighttime sleep 6.6 (1.7) 7.3 (1.5) .007a

% (SD%) % (SD%)

Sleep efficiencyc (%) 78 (16) 84 (10) .007a

% (n) % (n) X2
p =.46

ISS Disease Stage

 I 67 (73) 69 (54)

 II 23 (25) 17 (13)

 III 10 (11) 14 (11)

Abbreviations: SD, Standard Deviation.

a
p< .01

b
p< .005

c
Sleep efficiency=Percent of time asleep while in bed at night

N = 178 to 187 for all variables except for “pounds lifted” as only 88 patients were without lifting restrictions
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Table 3

Summary of Multiple Regression Analysis for Variables Predicting Total FACT Scores

Variable

Total FACT Scores

B 95% CI

Constant 27.84c [11.97, 43.71]

Gender 2.54 [−0.98, 6.06]

Age −0.01 [−0.13, 0.12]

Hemoglobin 0.31 [−0.40, 1.02]

Pain Rating −0.36 [−1.00, 0.27]

POMS Total Mood Disturbance −0.22d [−0.25, −0.18]

Pounds lifted (n=88) −0.002 [−0.02, 0.02]

Feet walked in six minutes 0.004a [0.001, 0.01]

Nighttime Sleep Hours −1.51b [−2.54, −0.47]

Daytime Sleep in Minutes −0.004 [−0.16, 0.01]

Sleep Efficiencye 0.19b [0.059, 0.31]

ISS Stage of Disease −1.06 [−3.02, 0.89]

R2 (adj.)f 0.61 (0.58)

F 23.37d

Note. N=178. CI=confidence interval.

a
p ≤.05

b
p ≤.01

c
p ≤.001

d
p ≤.0005

e
Sleep efficiency=Percent of time asleep while in bed at night

f
Adjusted R2 adjusting for the number of variables in the model
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