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tions available to address this symptom.”® In addition to the
discomfort associated with the symptom, fatigue often
leads to a decrease in daily activity level during cancer treat-
ment, resulting in a lower tolerance for exercise.” As pa-
tients with cancer become too tired to participate fully in
the roles and activities that make life meaningful, the most
important impact of fatigue may be in the realm of quality
of life (QOL).

Exercise is effective in decreasing fatigue and improv-
ing activity tolerance in healthy individuals’ as well as those
with cardiovascular,® chronic respiratory,” and chronic re-
nal diseases.'® Early studies of exercise in patients with
cancer indicated that exercise could increase functional ca-
pacity during chemotherapy,’' improve marrow recovery
and decrease complications during peripheral blood stem
cell transplantation (PBSCT),'* and decrease fatigue and
other symptoms during radiation therapy (RT) and chemo-
therapy.”'? Research designed to test the effects of exercise
interventions in patients with cancer is relatively new, and
the previously published studies have limitations related to
sample sizes and methods. Additional limitations include
the lack of a clear, universally accepted definition of fatigue
and the dearth of valid, reliable instruments to measure
fatigue.

This multi-institutional randomized pilot study, the first
of its kind related to fatigue, was conducted to determine
the feasibility of and to explore the effects of a home-based
exercise intervention on fatigue, physical functioning, emo-
tional distress, and QOL in women receiving RT or adjuvant
cytotoxic chemotherapy (CT) after breast cancer surgery.
An additional aim was to examine the relationships among
fatigue, physical functioning, emotional distress, and QOL.

Literature Review

Published research related to fatigue experienced by
patients with cancer has increased significantly since 1991
when fatigue was identified as a research priority by the
Oncology Nursing Society.'* The majority of fatigue studies
have employed descriptive and correlational research de-
signs. Research using experimental designs to determine
the efficacy or effectiveness of interventions to prevent or
manage cancer treatment-related fatigue is noticeably ab-
sent.” To compound the problem, there is a lack of practice
theories to guide intervention research. Research designed
to test the effects of exercise on fatigue in samples of pa-
tients with cancer can be classified into two phases: during
cancer treatment and post-treatment.

Managing Fatigue During
Cancer Treatment

Only a few published studies tested exercise interven-
tions to manage fatigue during cancer treatment.*''>~!7
The types of exercise being evaluated were home-based
walking programs,>'? exercise cycles in the laboratory or
hospital,'>'® and one study in which subjects selected the
type of aerobic exercise.'” The programs have varied in

length from 6 weeks during RT? through high-dose chemo-
therapy and PBSCT.'® All of these studies demonstrated sig-
nificantly lower levels of fatigue in patients who exercised
during treatment. The studies were limited by small sample
sizes that ranged from 14 to 59 (mean 32), with approxi-
mately half of those in the exercise arm of the study. In
addition, most of these studies have consisted of samples of
patients with breast cancer. While limiting the samples to
one cancer diagnosis has distinct advantages at this stage of
research, it may also limit the generalizability of the data to
other populations at this time.*'>¢"7

Other studies of exercise during cancer treatment,
while not focused on fatigue as an outcome, have demon-
strated positive findings related to physical function during
cancer treatment. A 10-week program of laboratory bicycle
exercise for 45 patients with stage II breast cancer who
were receiving adjuvant CT revealed 2 mean 40% increase
in functional capacity.'’ Exercising subjects also had less
nausea'® and a reduced rate of gain in body fat'” during
treatment. In a study of 70 patients with cancer who were
undergoing high-dose chemotherapy and autologous
PBSCT, use of a bed exercise bicycle for 30 minutes daily
resulted in increased physical performance, decreased du-
ration of neutropenia and thrombocytopenia, and de-
creased length of hospitalization when compared with a
control group.'? Fatigue was not an outcome reported in
this study. These studies of patients with cancer receiving
active treatment suggest that exercise can be a safe and
effective intervention to achieve physical and psychological
benefits, including reductions in fatigue, for individuals
with select cancer diagnoses and cancer treatments.

Managing Fatigue in Cancer Survivors

Studies testing exercise interventions to mitigate the
adverse side effects experienced by cancer survivors after
the completion of cancer therapy also have shown benefi-
cial outcomes.?*** These outcomes have included de-
creased fatigue and increased performance,®”*' as well as
decreased anxiety and depression,?'** Further research on
exercise in patients with cancer is needed to determine
appropriate guidelines during various types of cancer treat-
ment and to extend the preliminary work begun in this
field.

Theoretical Framework

This study is guided by the Levine conservation model,
an adaptation model that portrays the maintenance of life
by conserving individual integrity.”® The following four
conservation principles underlie the model: conservation of
energy; structural integrity; personal integrity; and social
integrity.? Cancer diagnoses and treatments are viewed as
physical and psychosocial challenges for women living with
breast cancer. The walking exercise program is conceptu-
alized as an intervention that may support the conservation
of energy and structural integrity by increasing functional
capacity and decreasing energy expenditure during physi-
cal activity. Conservation of personal integrity is demon-



strated when patients with breast cancer report low levels
of emotional distress and high levels of QOL. Conservation
of social integrity is represented by the maintenance of
social functioning. Figure 1 displays the Levine model con-
cepts, major study variables, and instruments to measure
related study outcomes.

Methods

This pilot study employed a prospective, controlled,
randomized design stratified by cancer treatment of adju-
vant CT or RT. Subjects were randomly assigned to the
investigational walking exercise intervention or to usual-
care treatment groups. This stratified design was used to
control for potentially confounding variables of length and
type of cancer treatment program. Fatigue, physical func-
tioning, emotional distress, and QOL outcomes were evalu-
ated before initiation of CT or RT and at the end of treat-
ment by study personnel who received periodic training to
maximize consistency across study sites.

Setting and Sample

The five study sites were all university teaching hospi-
tal cancer centers in the Eastern United States that had high
volumes of patients with breast cancer. The sites were se-
lected to provide diversity in terms of geographic (urban/
rural), socioeconomic, and ethnic (African American/
White) variables to control for differences in their potential
impact on acceptance of or adherence to the home-based
walking exercise intervention. Differential effects of exer-
cise on study outcomes were not expected based on geo-
graphic, socioeconomic, or ethnic variables.

A convenience sample of female subjects was recruited
from outpatient cancer treatment sites based on the follow-
ing inclusion criteria: 1) recently were treated for stage I, II,
or Illa breast cancer by definitive surgery; and 2) were
scheduled to receive outpatient adjuvant RT or CT. A pa-
tient was ineligible if she had a concurrent major health
problem that would contraindicate an exercise program.
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Sample Accrual and Attrition

Fifty-two women met the inclusion criteria for study
enrollment and signed informed consent forms to partici-
pate in the study. Two study subjects withdrew shortly
after cancer therapy was initiated because they were “over-
whelmed” by their cancer diagnosis and treatment and
could not manage study participation. One subject was
withdrawn after significant medical treatment comorbidi-
ties. One subject did not return for post-test measurement
at the completion of cancer treatment. Statistical analyses
were performed on data obtained from the remaining 48
participants. Data tables indicate when less than 48 subjects
are included in the statistical analyses because of random
missing data that occurred over the course of this longitu-
dinal study.

The sample included women who were 28 to 75 years
of age (mean 48 years), predominantly were married (70%),
employed (66%), White (86%), and college educated (mean
15 years of education). The average body weight of the
study subjects was 156 1b and the average body mass index
was 25.66, which is less than the level for obesity desig-
nated at = 30.?* The majority of the women had received a
state I (54%) or stage II (40%) breast cancer diagnosis. Sixty-
four percent of the women were receiving RT during the
study period; the remaining 36% were receiving CT. Radia-
tion therapy protocols consisted of outpatient external
beam treatments scheduled on 5 days per week for 6 weeks
plus a booster dose for a total of 60 to 64 Gy. Of the 19
patients who received CT, 58% received four cycles of
doxorubicin and cyclophosphamide; 37% received six
cycles of cyclophosphamide, methotrexate, and fluoroura-
cil; and 5% (one patient) received cyclophosphamide,
doxorubicin, and fluorouracil (Table 1).

Walking Exercise Intervention

The walking exercise intervention, which was taught
individually to subjects by trained study staff, began con-
currently with adjuvant CT or RT and continued for the
duration of the initial cancer treatment: 6 weeks of RT and

“

Conceptual Conservation Conservation Conservation
Framework Conservation of Structural of Personal of Social
Concepis of Energy Integrity Integrity Integrity
Study Variables: Subjective Physical Emotional Distress Social

Fatigue Functioning and QOL Functioning
Study Instruments: * Piper Fatigue * MOS-Physical * MOS—Emotional * MOS-Social

Scale

® 0-10 Scale ® Activity Level * Profile
Daily Rating of Mood
Diary Scale States
® Walk Test

Adapted from Mock et al., 1998.*° Used with permission of Oncology Nursing Society.

Figure 1 The Levine conservation model as it guided the study.
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Table 1. Participant Characteristics by Exercise

Intensity at Study Entry
=

Total Low High
Sample Walker Walker

Characteristic (n=50) (n=22) (n=28)
Age (yr)

Range 28-75 31-75 28-75

Mean 47.98 47.14 48.64

SD 11.06 11.72 10.69
Education (yr)

Range 8-20 11-19 8-20

Mean 14.76 14.73 14.79

SD 2.54 2.45 2.66
Height (in)

Range 59-70 5970 61-70

Mean 65.38 65.18 65.54

SD 2.55 2.68 247
Weight (1b)

Range 106-230 113-230 106-201

Mean 155.74 168.59 145.64

SD 31.30 35.10 24,07
Body mass index

Range 18-36 19-36 18-29

Mean 25.66 27.95 23.86

SD 5.28 5.94 3.94
Ethnicity

White 43 (86) 18 (90) 19 (83)

African American 6(12) 2 (10) 3(13)

Hispanic 1(2) 0(0) 1(4)
Marital status

Married/partnered 35 (70) 15 (68) 20 (71)

Unpartnered 15 (30) 7(32) 8(29)
Employment

Full-time 24 (48) 12 (55) 12 (43)

Part-time 9 (18) 2(9 7(25)

Unemployed 17 (34) 8 (36) 937
Breast cancer stage

1 27 (54) 11 (50) 6(57)

11 20 (40) 10 (45) 10 (36)

11 3 (6) 1(5) 2(D)
Treatment

RT 32 (64) 14 (64) 18 (64)

cr 18 (36) 8 (36) 10 (36)
Surgical procedure

Lumpectomy 31 (62) 15 (68) 16 (57)

Mastectomy 19 (38) 7 (32) 12 (43)

*Values given as No. (%), unless otherwise indicated.

4 to 6 months of CT. The program was described in detail
in a booklet given to each subject in the intervention group.
The exercise prescription was individualized for subjects
based on age, level of physical fitness as determined by the
baseline walk test, and type of cancer treatment.”® Most
exercise prescriptions began at 10 to 15 minutes per ses-
sion and five to six sessions per week using guidelines de-
veloped with an exercise physiologist. Subjects were ad-
vanced to 30 minutes per session, five to six daily sessions

per week, as their tolerance to exercise and responses to
cancer treatment permitted. Instruction regarding the ex-
ercise intervention took place at the clinical site, but the
program was actually implemented by the subjects at home
or at another setting of their choice (eg, shopping malls
during bad weather). Issues of safety were emphasized in
the instruction. Adherence to the intervention was encour-
aged by suggesting that women walk with a partner and
record exercise data in a diary to measure progress. In ad-
dition, study staff contacted subjects by phone or during
clinic visits every 2 weeks to assess exercise progress and
advance exercise prescriptions, monitor for safety, and pro-
vide encouragement.’® All subjects in the exercise group
kept diaries on forms especially formatted to record daily
exercise activity, pulse rates, perceived exertion, and other
comments they wished to volunteer about how they felt.
These were mailed to study staff weekly.

Usual care for the control group consisted of whatever
was standard practice in the cancer center outpatient de-
partment at each site. The investigational group received
usual care in addition to the home-based walking inter-
vention. At the time of the study, exercise was not rou-
tinely included or emphasized as a part of standard care
during cancer treatment. Subjects in the usual-care group
recorded fatigue levels and general physical activities as
well as voluntary comments in their weekly diaries. To
provide control subjects for staff attention and sup-
port, members of the usual-care group were contacted by
study staff every 2 weeks to inquire about their responses to
treatment.

Study Measures

Fatigue was defined as a pervasive subjective feeling of
weariness, tiredness, or lack of energy that varied in occur-
rence and impact on functional ability and life quality. Fa-
tigue was measured by the modified Piper fatigue scale
(PFS), a 22-item, 10-point self-report scale that measures
overall fatigue and four fatigue dimensions: temporal, se-
verity, affective, and sensory.*” Scores of 0 to 3 represent
no or mild fatigue levels; scores of 4 to 6 represent moder-
ate levels; and scores of 7 to 10 represent high levels of
fatigue. The PFS has demonstrated validity and refiabiiity in
a number of other studies of patients with cancer. Internal
consistency reliability (Cronbach «) ranged from .94 to .97
for the PFS in this sample. Fatigue levels also were reported
in the daily diary on a 0-to-10 scale from “no fatigue” to “a
great deal of fatigue.” The mean daily diary fatigue levels
were highly correlated (r = .75; P = .00) with the total score
on the PFS.

Physical functioning, defined as the ability to ambulate
and to perform normal activities of daily living, was mea-
sured by the 12-minute walk test,”® the activity level rating
scale, and the Medical Outcomes Study Short Health Form
(MOS SF-36) physical functioning subscale.”” In the 12-
minute walk test, the subject is instructed to walk as far as
possible on a level surface in 12 minutes and to keep going
continuously, if possible, but to slow down or stop to rest
at any time discomfort occurs. The distance walked, mea-
sured in feet, constitutes the measure of functional ability.*



The activity level rating scale assesses the level of par-
ticipation in exercise or physical activity over the last
month in terms of the type of activity, the frequency, and
the duration. Scores are reported on a 10-point scale ac-
cording to the number of minutes exercised per week. The
instrument has been used with cancer patients in previous
exercise studies.®'?

Emotional distress was measured by the Profile of
Moods States (POMS). The shortened 30-item POMS mea-
sures a subject’s mental/psychological status by subscales
that assess the following six emotional dimensions: 1) ten-
sion-anxiety; 2) depression-dejection; 3) anger-hostility; 4)
vigor-activity; 5) fatigue-inertia; and 6) confusion-
bewilderment.®' Adjectives are rated by the respondent on
a 5-point scale, ranging from “not at all” (0) to “extremely”
(4) during the past week. All six subscale scores are
summed (the vigor score is weighted negatively) to yield a
total mood disturbance (TMD) score. Higher scores reflect
greater mood disturbance. Cronbach « reliability coeffi-
cients for this study were .91 to .94 for the POMS.

Quality of life was measured by the MOS SF-36 (distrib-
uted by RAND, Santa Monica, CA), a multi-item scale that
includes the following eight health concepts: 1) physical
functioning; 2) social functioning; 3) role functioning-
physical limitations; 4) role functioning-emotional limita-
tions; 5) bodily pain; 6) general mental health; 7) vitality;
and 8) general health perceptions.”” Higher scores (pos-
sible 0 to 100) indicate higher QOL. Internal consistency
reliability estimates for the MOS SF-36 have been reported
with an a coefficient of .83.%” In the current study, internal
consistency by Cronbach « ranged from .91 to .95 on the
two administrations of the instrument.

Procedures

After approval for the protection of human subjects
from each institution’s institutional review board, potential
subjects were recruited using a number of strategies: regu-
lar contact with RT and breast cancer clinic staff; atten-
dance at breast cancer conferences; and study recruitment
pamphlets placed in cancer center waiting rooms. Eligible
consenting subjects were enrolled and randomized to treat-
ment groups using assignments generated by the operations
center at the principal investigator’s institution, were
stored in sealed envelopes for use in sequential order, and
were retained at the study sites. Data management and
analysis was performed using appropriate software (SPSS-
PC, version 10.0, SPSS, Chicago, IL).

Results

Data Analysis

A review of RT and CT protocols received by subjects
in the usual-care and exercise groups demonstrated group
equivalence, that is, cancer treatment protocols were simi-
lar between the two groups and there were similar numbers
of subjects receiving each of the two cancer treatments.
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Data analysis for the study was planned as an “intention-to-
treat” model of group comparisons, whereby subjects are
analyzed in the group to which they are assigned, regardless
of their compliance to the treatment planned for that
group.*? However, an initial analysis of data on the activity
level rating scale revealed that 50% of the subjects in the
usual-care group were, in fact, actively exercising during
the study period. This unexpected finding was validated by
a review of subjects’ study diaries, which included self-
reported activities. In addition, almost one third of the
women who had been randomly assigned to the exercise
group did not maintain a regular exercise program as pre-
scribed according to the study protocol as a minimum of 90
minutes per week in three or more daily sessions. It is
reasonable to assume that this “diffusion of treatment” ef-
fect contributed to the resulting inability to detect statisti-
cally significant differences at post-test between the usual-
care and exercise groups mean scores when compared by
“intention to treat.”

The data analysis plan then was changed to consider a
dose-response perspective in an explanatory cohort com-
pliance model** with subjects separated into “high walk”
and “low walk” groups to determine the effects of exercise
during treatment on study outcomes. Based on post-test
data from the activity level rating scale, subjects were clas-
sified as low walk if they walked less than 90 minutes per
week and high walk if they walked for greater amounts of
time per week. Although an adherence perspective is ap-
propriate in data analyses of exercise studies, inherent in
this model is an obvious threat to validity.

Selection bias may be represented in this study in the
following manner. Women who lived more active lifestyles
or had higher levels of physical fitness may have elected to
exercise regularly, while women who lived more sedentary
lifestyles or had lower levels of physical fitness may have
had more difficulty exercising regularly during the study
period (Table 1). In fact, at baseline the low-walk group had
significantly higher body mass index scores and signifi-
cantly lower self-reported levels of physical activity than did
the high-walk group. There were no other significant dif-
ferences between the groups at baseline. Additional evi-
dence of bias resulted from a comparison of the baseline
pretest scores between low-walk and high-walk groups for
physical function, mood disturbance, and fatigue. Women
in the low-walk group demonstrated lower levels of physi-
cal function (12-minute walk test), higher levels of mood
disturbance (POMS), and higher levels of fatigue (PFS) than
did women in the high-walk group. Although these were
not statistically significant differences, the analysis plan was
expanded to include pre- to post-test mean change scores
for each group Chigh walk and low walk) as well as the
planned between-group comparisons.

Fatigue

Mean fatigue scores for the entire sample on the PFS
began at low levels and increased over the course of both
RT and CT. Fatigue scores were slightly higher for the low-
walk group at pretest and became significantly higher at
post-test (Fig. 2). Total fatigue scores on the PFS at post-test
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were higher for patients receiving CT (mean [+ SD] 3.61 +
2.17) than for those receiving RT (mean 3.32 + 2.07).

The diary completed by patients included a daily fa-
tigue rating on a 0-to-10 scale. Mean fatigue scores on the
daily diaries were 4.34 (+ 1.82) for the low-walk group and
2.31 (= 1.48) for the high-walk group (¢ = 4.05, P = .00).
Mean scores for patients receiving CT were consistently
higher than scores of patients receiving RT (3.96 + 1.78 vs
2.64 + 1.85, respectively; ¢ = —-2.34, P = .01).

Fatigue also was measured by the fatigue subscale of
the POMS scale. On this instrument, mean fatigue subscale
scores decreased for patients in the high-walk group from
5.04 (£ 5.20) to 4.35 (= 4.54) during treatment, while
scores increased for patients in the low-walk group from
7.18 (= 4.82) to 9.81 (x 5.91), resulting in a significant
difference between groups at post-test (P = .00).

Physical Functioning

Physical functioning was subjectively rated by patient
self-report on the activity level rating scale and on the physi-
cal functioning subscale of the MOS-SF 36 as well as by an
objective test of exercise tolerance, the 12-minute walk
test. Subjects in the low-walk group decreased their physi-
cal activity, as measured by the activity level rating scale,
over the course of cancer treatment, while subjects in the
high-walk group increased their activity, resulting in a sig-
nificant difference (P = .00) between the two groups at
post-test (Table 2). Physical functioning scores on the MOS
SF 36 decreased for both groups, but much more dramati-
cally for the low-walk group (Fig. 3). The 12-minute walk
test scores reflected an increased functional capacity for
subjects in the high-walk group during treatment, as indi-
cated by a mean increase of 175 feet from pretest to post-
test (Table 2). The low-walk group performance was essen-
tially unchanged from pretest to post-test. Comparison of
groups by change-score means relevant significant differ-
ences.

Emotional Distress

Women in both the high-walk and low-walk groups
reported high levels of mood disturbance on the POMS
before the initiation of adjuvant therapy after breast cancer
surgery. Baseline equivalence for the groups was assessed
by computing #-tests for independent samples on the pre-
test mean scores of the POMS. Group equivalence was sup-
ported when no statistically significant differences resulted
from analysis of the pretest TMD score and all subscales of
the instrument. Analyses of the post-test mean scores re-
vealed decreased levels of mood disturbance reported by
the total study sample at the post-test evaluation. Moreover,
there were significant differences between the mean post-
test scores for the high-walk and low-walk groups for TMD
(P = .00), as well as for two of the subscales, vigor and
fatigue (P = .00). Women in the high-walk group reported
significantly higher mean levels of vigor (13.77 vs 8.57,
respectively) and lower levels of both fatigue (4.35 vs 9.81,
respectively) and general mood disturbance (-1.00 vs

M Low Walkers I
B High Walkers|

Posttest

Pretest

Figure 2 Comparison of mean Piper Fatigue Scale scores from
pretest to posttest for low and high walkers.

18.52, respectively) than did women who were identified
as members of the low-walk group.

To detect any significant changes in mood over the
course of the study, change scores were computed on the
pretreatment and post-treatment mean POMS subscale
scores for both groups (high walk and low walk). Results of
the analyses for the high-walk group revealed significant
decreases in anxiety (f = 3.32, P = .00) and depression (¢ =
2.00, P = .03). Results of the analyses for the low-walk
group demonstrated a significant decrease in vigor (f =
2.34, P = .02). It is notable that over the course of the study,
TMD scores for the high-walk group decreased significantly
(P = .00) compared with no change in the low-walk group.
The only mood state score that increased from baseline to
the completion of the study was the level of fatigue re-
ported by the low-walk group.

Quality of Life

Scores on the MOS SF-36 varied among the subscales
for the two groups of subjects over the course of cancer
treatment (Fig. 3). With higher scores reflecting higher
QOL values, baseline physical functioning scores were
equivalent and moderately high for the two groups. By the
end-of-treatment post-test, scores for the low-walk group
had decreased 48% (P = .00), while high-walk group scores

Emotional Social

Physical

M Low Walkers
B High Walkers

Pre Post Pre Post Pre Post

Scale ranges from O o 100, with larger values indicating better function,

Figure 3 Mean physical, emotional, and social subscale scores on
the MOS SF-36 for low and high walkers.



Table 2. Physical Functioning by Group Activity Level*

Exercise During Cancer Treatment / Mock et al 125

#

Pretest Mean (SD) Post-test Mean (SD) Difference Mean (SD) P Value
Activity level rating scalef
Low walker (n = 20) 1.38 (2.36) 89 (1.24) -53 .00
High walker (n = 24) 454 (2.83) 6.46 (2.17) +1.75
12-minute walk test (ft)
Low walker (n = 20) 3014.48 (490.75) 3004.00 (469.79) -10.48 01
High walker (n = 23) 3137.00 (490.23) 3311.96 (545.60) +174.96

*Total n [low and high walkers| < 50 due to missing posttest values for walk data.

+Scale of 0 to 9.

decreased only 16% (P = .02). Emotional well-being sub-
scale mean scores increased for both groups by the end of
treatment, while social functioning scores increased for the
high-walk group and decreased for the low-walk group.

Correlations

As indicated in Table 3, at post-test there was a strong
positive Pearson correlation between the symptoms of fa-
tigue and emotional distress experienced by the subjects.
There were moderately negative correlations between
physical functioning/activity level and both fatigue and
emotional distress.

Discussion

The results of this study suggest that a home-based
moderate walking exercise program during 6 weeks of
RT or during 4 to 6 months of adjuvant CT can decrease
fatigue and emotional distress while improving physical
functioning and QOL during treatment for breast cancer.
Higher levels of fatigue were observed for women receiving
CT than for those receiving RT. A diffusion-of-treatment
effect was a threat to the internal validity of the study,
because 30% of subjects in the exercise group did not es-
tablish or maintain the level of exercise prescribed by the
program and 50% of the subjects in the usual-care group
began or continued a personal exercise program during

their cancer treatment. Therefore, to compare €xercisers to
those who exercised little or not at all, the subjects were
subsequently divided into high-walk and low-walk groups
based on their level of exercise during the study.

Analysis of the diaries and other study data indicate that
patients are cager to adopt potentially health-promoting
self-care activities and that lack of adherence to an exercise
prescription is usually related to iliness or complications
during cancer treatment. On the other hand, many subjects
are disappointed not to be assigned to an intervention
group testing a health-promoting activity and will avail
themselves of the intervention on their own initiative. In
fact, the prestudy exercise level was highly correlated in
this study with exercise during the study, regardless of
group assignment. Seventy-three percent of the high-walk
group subjects exercised at baseline for greater than 90
minutes per week, while only 10% of the low-walk group
subjects exercised at this level. Having previously estab-
lished the habit of exercise (and experienced the beneficial
effects) clearly promoted the maintenance of exercise dur-
ing cancer treatment.

The results of this study agree with those of previous
studies in that exercise during cancer treatment increased
functional capacity,'""'? decreased fatigue,>'*'*'7** and
improved QOL.>* Levels of adherence were similar to those
reported by Schwartz'” in a home-based exercise program
in which 60% of the study sample of 27 women successfully
adhered to their prescribed exercise regimen. In a more
recent report of the exercise study with 78 subjects,*® 52%
of the women who were not regular exercisers at study

Table 3. Correlation Matrix of Post-test Symptoms and Physical Functioning

#

Fatigue* Emotional Distresst Physical Functioningi Activity Level Rating Scale§
Fatigue 1.00
Emotional distress 83 1.00§
Physical functioning -.05§ -.64§ 1.00
Activity level =31 -.42§ 330 1.00

*PFS total score,
$POMS TMD.
$MOS SF-36.
§P= 01

Ip < .05
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entry adhered to the program, while 75% of the women
who were regular exercisers at baseline adhered.

The study results provide support for the theoretical
framework, the Levine conservation model, with regard to
each of its four conservation principles. High-walk subjects
conserved energy as reflected in the lower fatigue levels
compared with low-walk subjects. The conservation of
structural integrity for high-walk subjects was demonstrated
by increased functional capacity on the 12-minute walk test.
The conservation of personal integrity was reflected in
lower mood distress scores on the POMS and higher QOL
scores on the MOS-SF 36 for the high-walk subjects. The
conservation of social integrity was represented by in-
creased pretest to post-test scores on the social functioning
subscale of the MOS-SF 36 for high-walk subjects, while
scores for low-walk subjects decreased over the course of
their breast cancer treatment.

Limitations

Although this multi-institutional study accrued a di-
verse sample, the results of the study should be generalized
with caution to other women being treated for breast can-
cer because of the convenience sampling. In addition, the
sample size of 48 women in this pilot project limited the
statistical approaches available for data analysis and the
power to see differences between groups. Issues related to
the cancer treatment were also problematic. Not all the
women were treatment-naive; that is, some came with
symptoms from a prior treatment. In addition, 50% of the
subjects in the usual-care group were actively exercising
during study participation, while 30% of the subjects in the
exercise group were not able to maintain a regular exercise
program. This diffusion of treatment resulted in a lack of
significant differences between groups and led to a change
from the intention-to-treat model of group comparison to
the explanatory compliance cohort model that was
described.

Additional limitations of the study are related to the use
of the self-administered intervention and self-report of ac-
tivity and outcomes. The use of a self-administered inter-
vention requires the stringent use of follow-up contacts
by research assistants to facilitate the standardization and
implementation of the intervention. This approach is cur-
rently being used in an expanded multi-institutional project
based on the feasibility and clinical outcomes of the re-
ported study.?® In the expanded project, eligibility criteria
require that patients be sedentary at study entry as well as
treatment-naive. In addition, techniques to increase adher-
ence to exercise have been included in the expanded
project.

The limitations of self-report measures of outcomes are
well known. An approach to managing these concerns
would be the identification and measurement of significant
outcome variables by more objective approaches such as
the use of activity meters, worn by the participant, or tread-
mill testing to ensure a more definitive measure of function
and exertion.

Clinical and Research Implications

Results suggest that study design is very important
when testing an exercise intervention during cancer treat-
ment. Prestudy exercisers will likely continue exercising
regardless of group assignment and may not need the struc-
tured program. Symptoms are related to the type of treat-
ment, so stratification or blocking by treatment is neces-
sary. Also, subjects should be treatment-naive because
recent treatment causes higher levels of symptoms on base-
line tests and difficulty measuring the effects of the inter-
vention.

The intervention itself, a low-cost, low-risk walking ex-
ercise program, can be taught easily and monitored by cli-
nicians. This health-promoting self-care activity holds po-
tential as an intervention to help manage fatigue and
emotional distress during cancer treatment while maintain-
ing the physical ability to engage in usual activities. The
exercise program is a positive, wellness-focused therapy
that emphasizes hopefulness and a sense of strength and
control during cancer treatment.

The authors recommend that a walking intervention be
further tested in larger samples of nonexercising patients
with cancers that represent diverse cancer sites. Also, fur-
ther research is needed to develop effective strategies that
help patients to decrease barriers to exercise and to in-
crease adherence to an exercise program. Finally, future
studies of the effects of exercise in combination with other
treatment modalities (eg, biologic response modifier
therapy) and at other points in the survival trajectory are
needed.
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