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eople with hematologic malignancies such

as acute myeloid leukemia and lymphoma

receive high-dose chemotherapy followed

by hematopoietic stem cell transplantation

(HSCT) as curative therapy (Hahn et al.,
2001, 2003, 2006; Oliansky et al., 2008, 2009; Rowe et al.,
1994). HSCT recipients frequently experience consider-
able deterioration of their health status as a result of
dose-intensive therapy, particularly during the immedi-
ate post-transplantation period. This deterioration in
health status has the potential to affect all aspects of life,
and the impact may be felt for years following treatment.
A marked reduction in physical activity immediately
following high-dose chemotherapy and HSCT has been
documented (Hacker et al., 2006). Although the specific
cause is not understood, the physical inactivity may be
protracted and sufficient to cause physical decondition-
ing, loss of muscle mass, and decreased strength and en-
durance (Coleman et al., 2003; Cunningham et al., 1986).
Aerobic and strength-training exercises have been used
successfully to increase levels of physical activity. Aero-
bic exercise improves cardiorespiratory conditioning,
whereas strength training is more effective in minimizing
skeletal muscle wasting associated with prolonged physi-
cal inactivity (American College of Sports Medicine Posi-
tion Stand, 2009). A strength-training intervention that
minimizes muscle wasting in patients undergoing HSCT
is particularly attractive if the end result is an enhanced
ability to perform activities of daily living and improved
health status perceptions and quality of life.

Although the beneficial effects of exercise are well
documented, few exercise studies have been conducted
in the HSCT population and only three have incorporated
strength training (Coleman et al., 2003; Cunningham et
al., 1986; Hayes, Davies, Parker, & Bashford, 2003). Most
focused on aerobic training (Carlson, Smith, Russell,
Fibich, & Whittaker, 2006; Dimeo et al., 1996; Dimeo,
Fetscher, Lange, Mertelsmann, & Keul, 1997) or a com-
bination of aerobic and strength training (Coleman et
al., 2003; Hayes et al., 2003). When aerobic and strength
training are combined, determining the individual effects
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Purpose/Objectives: To test the feasibility and acceptability
of a strength-training intervention in patients receiving he-
matopoietic stem cell transplantation (HSCT).

Design: One-group prospective, repeated-measures design.

Setting: Academic medical center in the midwestern United
States.

Sample: Convenience sample of 10 patients receiving HSCT.

Methods: The strength-training intervention consisted of a
comprehensive program of progressive resistance to strength-
en the upper body, lower body, and abdominal muscles using
elastic resistance bands. Instruction and low-intensity training
began while the patients were hospitalized and progressed to
a moderate level immediately following discharge from the
hospital. Training continued for six weeks following hospital
discharge.

Main Research Variables: Acceptability of the strength-train-
ing intervention was evaluated via subjective assessment and
by determining the patient’s ability to perform the exercises.
Feasibility was evaluated by determining the number of patients
who were able to complete the prescribed strength intervention
and whether the patients used elastic resistance bands.

Findings: The strength-training intervention was refined
from an unsupervised, home-based program to a combi-
nation supervised and unsupervised program with weekly
clinic visits. Patients reported that the exercises were very
acceptable, although some started out at a very low intensity.

Conclusions: This pilot study demonstrates the feasibility
and acceptability of the strength-training intervention. The
level of supervision required for the strength-training inter-
vention was higher than expected.

Implications for Nursing: Strength training may be an
effective intervention to alleviate problems with decreased
physical activity, reduced muscle mass, and fatigue in HSCT
recipients. Additional research is needed.

of either one alone is difficult, and that information is an
important consideration when trying to minimize the
burden associated with exercise training. Only one study
employed strength training alone; however, the interven-
tion lasted only 35 days following the transplantation
while the patient was hospitalized, and the intensity of
the strength training was not described (Cunningham et
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al., 1986). No studies found in the literature examined the
impact of strength training on physical activity, muscle
strength, fatigue, general health perceptions, and quality
of life in HSCT recipients.

This pilot study (phase I) was part of a two-phase
study. The overall study purpose was to determine the
effects of a strength-training exercise program on physical
activity, muscle strength, fatigue, health status percep-
tions, and quality of life in patients following high-dose
chemotherapy and HSCT. The purpose of phase I was
to pilot test the exercise intervention to determine the
acceptability and feasibility of the exercise interven-
tion with respect to the appropriate time for initiating
the intervention and the appropriate intensity of the
exercise intervention. A secondary purpose was to deter-
mine whether the data collection schedule, procedures,
and measurements were appropriate. Revisions to the
strength-training intervention and methods were to be
made in phase I prior to implementation in a two-group,
randomized, clinical trial (phase II). This article focuses
on the findings from feasibility and acceptability of the
strength-training intervention (phase I). The research
methods are presented here as originally planned, and re-
quired modifications are presented in the results section.

Methods
Design

This pilot study used a one-group prospective, re-
peated-measures design to evaluate the feasibility and
acceptability of a strength-training intervention follow-
ing high-dose chemotherapy and HSCT. Institutional
review board approval was obtained prior to imple-
mentation. Instruction began while the patients were
hospitalized. Patients began moderate-intensity training
immediately following discharge from the hospital, and
training continued for six weeks. Dependent variables
included physical activity, muscle strength, fatigue, per-
ceived health status, and quality of life. Physical activity
was measured using wrist actigraphy. Tests of muscle
strength were performed by laboratory assessment (iso-
kinetic strength of the knee flexors and extensors and
hand grip dynamometer) and functional assessment
(30-second chair-stand test and time needed to stand up
from bed-rest examination). Fatigue was measured with
a one-item fatigue intensity scale, using computerized
ecologic momentary assessment (real-time assessment)
and the fatigue subscale of the European Organisation
for Research and Treatment of Cancer, Quality-of-Life
Questionnaire—Core 30, version 3.0 (EORTC QLQ-C30)
(Aaronson et al., 1993). General health perceptions and
quality of life were measured with the EORTC QLQ-C30
and the Quality of Life Index (QLI), respectively (Ferrans,
1990; Ferrans & Powers, 1985). Variables were measured
three times: prior to admission to the hospital for the
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HSCT (time 1), day 8 following transplantation (time
2), and six weeks following discharge from the hospital
(time 3). The full battery of tests was conducted at times
1 and 3. Alimited number of tests were conducted at time
2 because researchers expected that patients would be
experiencing profound neutropenia and other side effects
from the high-dose chemotherapy.

Sample and Setting

Adult patients electing to undergo HSCT at an academ-
ic medical center in the midwestern United States were
invited to participate. Initial eligibility criteria included
patients scheduled to receive a transplantation, who were
able to speak English and comprehend the purpose of the
study, and who did not have a history of a psychiatric
illness. Patients eligible to receive HSCT undergo exten-
sive medical workup prior to transplantation; therefore,
all of the pretesting procedures are standards of care
and were not considered part of the research. Pretesting
included a history and physical; multigated acquisition
scans to assess heart function; pulmonary function tests
to assess pulmonary function; various blood tests to as-
sess exposure to viruses and kidney, liver, and blood cell
function; chest x-rays; urinalysis; and a dental examina-
tion. The treating physicians reviewed all of the pretests
and provided approval for patients to participate in this
study. All patients received HSCT for treatment of an
underlying malignancy.

After enrolling five patients undergoing autologous
HSCT, the eligibility criteria were expanded to include
patients undergoing allogeneic transplantation. Fifteen
patients were eligible to participate. Eleven enrolled in
the study and 10 completed the research activities. One
did not receive a stem cell transplantation and was no
longer eligible to participate. The four patients who
declined to participate stated that they were too busy or
already had “too much on their plate.” Patients enrolled
in the study over a 13-month period.

Strength-Training Intervention

The strength-training intervention consisted of a
comprehensive program of progressive resistance to
strengthen the upper body, lower body, and abdominal
muscles using elastic resistance bands and body weight
for resistance. Instruction began while the patients were
hospitalized for the HSCT. Patients began moderate-
intensity training immediately following discharge
from the hospital. Training continued for six weeks. The
exercise prescription was tailored to the individual’s ca-
pabilities. The Borg (1998) rating of perceived exertion, a
20-point scale, was used to estimate the intensity of the
resistance. The moderate-intensity exercise prescription
was based on a rating of “somewhat hard” (Borg scale 13).
Instruction and training were conducted by the principal
investigator or one trained member of the research team.
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The strength-training intervention consisted of 11 pre-
selected exercises with concentric and eccentric muscle
contractions: eight exercises using elastic resistance bands
(chest fly, biceps curl, triceps extension, shoulder shrug,
shoulder upright row, shoulder lateral raise, knee flexion,
and knee extension) and three exercises that used body
weight as resistance (wall push-ups, squats, and bed
sit-ups). The exercise prescription was tailored to the
patient’s capabilities. Patients were prescribed as many
exercises as they could perform, starting with the easiest
exercises and advancing to the most difficult. Patients
were expected to exercise three times per week. Progres-
sion of the exercise prescription was structured to first
increase the number of sets from one to two sets of 8-10
repetitions and then to increase the resistance level of
elastic tubing. Patients provided return demonstrations of
the exercises to ensure proper form and reduce the chance
of injury. When discharged from the hospital, patients
were scheduled to receive one home visit to supervise the
exercises followed by weekly phone calls to determine
adherence and discuss tolerance of the exercise prescrip-
tion. Patients documented completion of each individual
exercise, including information about the number of
repetitions and sets on preprinted exercise logs.

Instrumentation

All of the instruments used in this pilot study have
established reliability and validity. Because the focus of
this article is feasibility and acceptability of the strength-
training intervention and study design, the measure-
ment of each variable will be briefly discussed.

Muscle strength was evaluated by laboratory assess-
ment (isokinetic strength of the knee flexors and extensors
and hand grip dynamometer) and functional assessment
(30-second chair-stand test and time needed to stand up
from a bed-rest examination). Isokinetic strength of the
knee flexors and extensors and hand grip strength were
used as proxy variables to reflect general skeletal muscle
strength and have established reliability and validity
(Balogun, Akomolafe, & Amusa, 1991; Frontera, Hughes,
Dallal, & Evans, 1993; Giles, Henke, Edmonds, & McNeil,
1990; Kues, Rothstein, & Lamb, 1992; Reddon, Stefanyk,
Gill, & Renney, 1985; Schaubert & Bohannon, 2005; Wata-
nabe et al., 2005). The two functional assessment tests
evaluated physical performance; both have established
reliability and validity (Jones, Rikli, & Beam, 1999; Maeda,
Yuasa, Nakamura, Higuchi, & Motohashi, 2000).

Fatigue was measured in real-time using a one-item
fatigue intensity scale and the fatigue subscale of the
EORTC QLQ-C30. Real-time fatigue assessment has
been used successfully in patients with cancer, including
HSCT recipients (Curran, Beacham, & Andrykowski,
2004; Hacker & Ferrans, 2007). The fatigue subscale
of the EORTC QLQ-C30 has been used extensively in
patients with cancer and has established reliability and
validity (Aaronson et al., 1993; Knobel et al., 2003).
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The EORTC QLQ-C30 was used to measure patients’
perceptions of health status in terms of deviations from
an optimal state of functioning. The EORTC QLQ-C30
is a well-established instrument, and the psychometric
properties have been reported previously (Aaronson
et al., 1993; Aaronson, Cull, Kaasa, & Sprangers, 1996;
Bjordal & Kaasa, 1992; Hacker & Ferrans, 2003; Osoba,
Aaronson, Zee, Sprangers, & te Velde, 1997; Osoba, Zee,
Warr, Kaizer, & Latreille, 1994).

The QLI, used to measure life satisfaction (Ferrans, 1990;
Ferrans & Powers, 1985), is a well-established tool that
has been used internationally in more than 200 published
studies in a variety of populations, including patients with
cancer (Anderson & Ferrans, 1997; Belec, 1992; Ferrans &
Powers, 1985; Gupta, Lis, & Grutsch, 2007; Hacker et al.,
2006) and in large clinical trials (Jenkins et al., 2005).

Data Collection Schedule and Procedures

Wrist actigraphs were placed on a patient’s nondomi-
nant hand prior to hospitalization for HSCT (time 1) to
measure physical activity. The patients were instructed
to leave the device in place for the next five days. Be-
cause of the expected variability in time associated with
placing and removing the wrist actigraph on the first
and fifth day, only the 72 hours of complete, continuous
data were analyzed. Patients were instructed to carry on
with normal activities, including bathing and shower-
ing. Fatigue was rated three times during the course of
the day (10 am, 2 pm, and 6 pm) on an intensity scale
ranging from 1 (no fatigue) to 10 (worst fatigue). An
alarm on the wrist actigraph sounded at these times
to remind patients to complete the data. Patients were
instructed to enter the rating directly into the subjective
event marker of the wrist actigraph. At the end of the
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2Unable to participate in the strength-training intervention be-
cause of low platelet counts

>Did not use elastic resistance bands

¢Unable to continue the strength-training intervention because of
an unrelated medical complication

9Received allogeneic stem cell transplantation
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five-day period, patients completed the tests for muscle
strength, general health perceptions, and quality of life.
The EORTC QLQ-C30 and QLI were administered via
interview. Patients were given a copy of the question-
naire to view while answering the questions to facilitate
the interview process. The muscle strength tests took
approximately 20 minutes to complete, and the ques-
tionnaires took approximately 15 minutes. All data
collection procedures were conducted by the principal
investigator or one trained member of the research team.

The procedures for placing and removing the wrist
actigraph during hospitalization for HSCT (days 4-8)
(time 2) were the same as described for time 1. The de-
vice was placed on day 4 following the transplantation
and removed on day 8. Patients rated the intensity of
fatigue three times per day as described for time 1. The
tests for general health perceptions and quality of life
were administered via interview on day 8 following the
transplantation. In addition, patients completed two tests
for muscle strength.

Six weeks following hospital discharge (time 3), the
procedures for data collection were the same as de-
scribed in time 1 prior to hospitalization.

Data Analysis

The acceptability of the 11 exercises was evaluated by
soliciting feedback from patients regarding suitability
of using elastic resistance bands for strength training,
tolerability of specific strength-training exercises, and
determining the patients’ ability to physically perform
the exercises. The feasibility of the exercise intervention
was evaluated by determining the number of patients
who were able to complete the prescribed strength inter-
vention on a weekly basis and whether elastic resistance
bands were used. Exercise prescriptions were modified
as described in the results section of this pilot study.

Results

Sample

The participants ranged in age from 48-71 (X = 62.5,
SD = 7.56) and were racially diverse: African Ameri-
can (n = 5), Caucasian (n = 4), and Hispanic (n = 1).
Six men and four women participated in the study:.
The majority were married (n = 6) and attained a
high school degree as their highest level of education
(n = 7). Five reported income levels less than $20,000.
Patients received a transplantation for a variety of he-
matologic malignancies. All were outpatients at time 1,
inpatients at time 2, and outpatients again at time 3.

Study Adjustments

One muscle strength test was revised. Isokinetic mea-
surement of knee flexors and extensor muscle strength
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using the Cybex 340 Dynamometer (Cybex International)
was replaced with a timed stair climb. The isokinetic
measurement of muscle strength requires maximal ef-
fort on the part of patients. The first two patients had
great difficulty exerting maximal effort at times 1 and 3.
Neither study participant was able to generate enough
force to register a measure of strength on the Cybex 340
Dynamometer. The timed stair climb has excellent reli-
ability, and the results for timed stair climbs have been
significantly correlated with isokinetic strength measure-
ment of knee flexors and extensors (Salem, Wang, Young,
Marion, & Greendale, 2000). In addition, stair climbing is
a common activity in daily life, and people who are able
to climb stairs generally know how to perform this activ-
ity, avoiding the need for practice sessions.

Two major refinements to the strength-training in-
tervention occurred during the feasibility and accept-
ability testing. The strength-training intervention was
changed from an unsupervised, home-based program
to a combination supervised and unsupervised program
with weekly clinic visits. The first two patients required
frequent adjustments in the exercise prescriptions that
could not be explained adequately over the telephone,
necessitating an additional home visit or visit in the clinic.
Based on this experience, the intervention was modified
so that all patients were seen once a week during their
regularly scheduled clinic visit to exercise under super-
vision. The strength-training program was revised so
that patients who were not strong enough to use elastic
resistance bands for strength training participated in the
study by performing the exercises (concentric and eccen-
tric contractions of muscles) without bands.

Patients

1 2 3 4 5 6
Week

M Three or more times per week

One to two times per week

I Did not exercise

Figure 1. Exercise Frequency Following Discharge
From the Hospital After Hematopoietic Stem Cell
Transplantation
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Table 2. Strength Training by Gender, Age,
and Type of Transplantation

Resistance
Exercise? Bands®
Variable Yes No Yes No
Gender
Male (n = 7) 4 3 6 1
Female (n = 3) 2 1 1
Age
Younger than 50 years (n = 1) 1 - - 1
50-69 years (n = 5) 2 4 1
70 years or older (n = 4) 2 2 3 1
Type of transplantation
Autologous (n = 7) 4 3 6 1
Allogeneic (n = 3) 2 1 1

*At least twice a week for three weeks
b Patients progressed to using elastic resistance bands.

Acceptability of the Exercises

Patients evaluated the acceptability of the exercise
intervention. All who used the bands reported that
they were easy to use and very portable, thus facilitat-
ing participation in the strength-training intervention.
Patients reported that most of the exercises were accept-
able and within their capabilities even if they were not
able to perform all of the exercises at once. The ability
to stand for an extended period of time (more than 20
minutes) was not a requirement for the strength-training
intervention. Many of the exercises (biceps curl, triceps
extension, shoulder shrug, shoulder upright row, shoul-
der lateral raise, knee flexion, and knee extension) could
be performed standing or sitting in a chair. Two patients
found the knee squats with elastic resistance bands to be
difficult and expressed concern about losing their bal-
ance. This exercise was modified by eliminating the use
of elastic resistance bands and performing knee squats
while holding on to a counter or railing for balance.
Other patients found this modification acceptable. Over
the six-week study period, most were able to add more
exercises to the exercise prescription. Table 1 provides
a detailed list of the maximum number of exercises that
were performed by each patient during a single session
on a week-to-week basis.

Feasibility of the Exercise Program

The feasibility of the exercise intervention was evalu-
ated by determining the week-to-week exercise frequency
of participants (see Figure 1). At discharge, few patients
were able to complete the exercise prescription three
times per week. As time progressed, more were able to
exercise and, by week 6 of the intervention, 6 of the 10
patients were exercising three times per week and an-
other 2 exercised once or twice a week. The reasons for
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not completing the prescribed exercises three times per
week were evaluated. One patient’s platelet count never
rose above the required 50,000/ mm? to start exercising.
Another initially exercised in the clinic with the research
staff but did not exercise at home. This patient stated that
he or she had “never been much of an exerciser” and did
not like to exercise at home although he or she enjoyed
the supervised exercise sessions in the clinic. Two patients
felt “too ill” to exercise until week 5 or 6.

The feasibility of the exercise intervention also was as-
sessed by determining the number of patients who were
defined as exercisers (exercised at least two times per
week for a minimum of three weeks) and the number
of patients who were able to progress to using elastic
resistance bands. In this study, six patients were exercis-
ing three times per week and, therefore, were defined as
exercisers. Seven of the 10 patients were able to progress
to using elastic resistance bands. The patients receiving
an allogeneic transplantation experienced more diffi-
culty with the elastic resistance bands. Two of the three
allogeneic transplantation recipients felt too weak during
the six-week posthospital discharge period to use elas-
tic resistance bands. Instead, these patients performed
the same exercise motions without the use of elastic
bands. Table 2 provides information regarding ability to
exercise and use of bands further delineated by gender,
age, and type of transplantation.

General Health Perceptions, Quality of Life,
Physical Activity, and Hand Grip Strength

Mean scores and standard deviations for general
health perceptions (EORTC QLQ-C30), quality of life,
physical activity, and hand grip strength are presented
in Table 3. These results are reported for descriptive pur-
poses only as the sample size is too small to make any
conclusions regarding the effectiveness of the strength-
training intervention.

Discussion

This pilot study demonstrates that implementing
a strength-training intervention in patients receiving
high-dose chemotherapy followed by HSCT is feasible,
specifically during the first six weeks following dis-
charge from the hospital after treatment. In this study,
the implementation of the strength-training interven-
tion required a tailored approach with more frequent
in-person follow-up. The eight exercises using elastic
resistance bands and three using body weight as resis-
tance were considered acceptable, although none of the
patients was able to perform all of the exercises at once
when first beginning to exercise.

The strength-training intervention originally was de-
signed to be home-based with weekly telephone calls.
Very early during the course of the study, a determination
was made that patients required more frequent in-person
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follow-up, particularly when initiating the exercise pro-
gram following discharge from the hospital because of
their changing health status. Patients enrolled earlier in
the study required frequent adjustments in the exercise
prescriptions that could not be explained adequately over
the telephone, necessitating an additional home visit or
visit in the clinic. In addition, none of the initial patients
was able to perform all of the exercises when starting
the strength-training program. As their health status
improved, patients were able to increase the number of
exercises performed. Based on these initial experiences,

Table 3. General Health Perceptions, Quality of Life, Physical Activity,

and Hand Grip Strength

the intervention was modified so that patients were seen
once or twice a week during their regularly scheduled
clinic visit to exercise under supervision; this facilitated
progression with the exercise intervention. Patients
exercised in the clinic examination rooms during their
regularly scheduled clinic appointments with the princi-
pal investigator or other research staff present. Changes
to the exercise prescription, mostly advancements, were
made at that time. Patients were encouraged to exercise
on their own one or two more times during the week for
a total of three times per week. This refinement changed
the strength-training intervention
from a home-based, unsupervised
program to a combined supervised
and unsupervised program. Al-
though the strength-training inter-

Time 1 Time 2 Time 3 vention was more time and labor

Variable X sD X SD X sD intensive than originally planned,
8 of the 10 patients were exercis-

General Health Perceptions ing two to three times per week by
Functional scales week 6, suggesting that the tailored

Cognitive 91.67 1176 60 25.09 8333  13.61 approach enhances feasibility and

Emotional 83.33  20.03 65.83 19.82 80 15.32 acceptabﬂjty_

PhySlca| 75.33  18.07 52 20.56 73.33 12.57 The second revision to the strength—

Role 80 23.31 31.67 34.65 65 22.84 .. . .

Social 8333 1757 4333 4527 7167 1766  trainingintervention that enhanced
Global quality of life 7917 1375 50 19.24 675  20.95 feasibility and acceptability was
Symptom scales to allow patients to perform the

IFDapgue 28'33 33'34 ;ggg gg;g 32'78 ;Zgz exercises (concentric and eccentric

amn . . . . . .

Nausea and vomiting 333 702 4667 1532 1333 13.45  contractions of muscles) without
Single items elastic resistance bands if they were

Appetite loss 10 16.1 73.33 30.61 16.67 17.57 not strong enough to use the bands

Constipation 3.33  10.54 13.33 32.2 20 23.31 st :

Diarrhga 10 22.5 70 33.15 13.33 23.31 fOI‘ .Stlrength tr?lﬁlng' ]c:i)u,rlng tlhe

Dyspnea 20 2331 30 24.6 2333 225 mitial stages of the study’s 1mple-

Financial impact 16.67 3239 3333 3514 20 32.2 mentation, patients were only given

Sleep disturbances 10 16.1 56.67 41.72 30 18.92 an exercise prescription if they were
Al e able to exercise with the elastic resis-

tance bands. Although many were
Ovelrzi]ll qujalflty of life 23.51 3.65 23.44 3.13 24 3.88 able to perform at Ieast some Of the
Health and functioning 2117 4.43 20.35 3.94 21.88 4.35 : : : :
Social and economic 23.84 4.66 24.94 4.46 24.95 3.65 EXEICISEs Wlth b,ands Immedlately
Psychological and spiritual 25.58  3.72 257 3.85 25.49 4.55 a.fter hosp.ltal discharge, some Pa'
Family 26.65  3.86  26.55 3.81 26.29 4.355  tients, particularly those undergoing
Physical activity counts? 171.4 66.21 80.8 48.84 112.3 48.83 allogeneic transplantation, experi_
Muscle Strength enced more difficulty using bands
when first discharged from the hos-
Hand grip strength (kilo- 32.66 12.34 - - 28.18  12.42 pital. The majority were able to
grams of force) eventually progress to using elastic
Time needed to stand up 463 165 628  3.62 405 15 : Y prog &

from bed rest (seconds)” resistance bands by week 6. Of the
30-second chair-stand test® 7.6 3.1 3.2 3.71 8.22 3.42 three who did not, two had received
N 10 allogeneic transplantations and one

2 Average physical activity counts for one-minute epochs. One patient removed the accelerom-

eter for more than eight hours during time 3 (n = 9).

Two patients were unable to complete the intervention because of poor health status at
time 2 (n = 8) and one subject was unable to complete the intervention because of equipment

availability issues at time 3 (n = 9).

©One patient was unable to complete the intervention (time 3; n = 9) because of an unre-

lated medical condition.
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was not able to exercise because of
low platelet counts.

The decision to include patients
undergoing allogeneic HSCT was
made only after implementing the
strength-training intervention in
five patients undergoing autologous
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transplantation. Although the risks and benefits related
to the strength-training intervention are the same for
autologous and allogeneic, enrolling patients undergoing
allogeneic transplantation had the potential to introduce
additional challenges related to increased acuity or pro-
longed hospitalizations. Based on this experience, the
authors believe that this method of strength training is
feasible for patients with allogeneic transplantations and
warrants additional investigation. However, the progres-
sion of training may be slower.

This strength-training intervention was more labor-
intensive than initially anticipated. Originally designed
to minimize the staff time required for implementation,
thereby minimizing the cost of the intervention, extra
staff time was required when the need for direct super-
vision became apparent. However, costly home visits
were avoided and may be justified if future research
demonstrates that strength training improves function-
ing and quality of life.

Nursing Implications

The connections between exercise and improved
physical and psychological health have been well es-
tablished in patients with cancer (Courneya & Frieden-
reich, 1999; Galvao & Newton, 2005; Knols, Aaronson,
Uebelhart, Fransen, & Aufdemkampe, 2005; McNeely
et al., 2006; Schmitz et al., 2005; Stevinson, Lawlor, &
Fox, 2004). Questions still remain, however, about the
type of exercise that is best for achieving specific out-
comes in various subgroups. Deciding on an appropri-
ate exercise intervention requires detailed knowledge
of the cancer treatment and expected recovery period.
In this study, strength training was chosen as a means
to maintain or enhance strength to facilitate recovery
from the high-dose chemotherapy and subsequent
transplantation. A strength-training program using
elastic resistance bands was chosen because of the
bands’ portability, ease of use, and potential ability

to easily translate the strength-training program into
clinical practice should the intervention prove effective
in the second phase of the study.

Conclusion

Pilot study work, such as the work detailed here, must
transpire before embarking on a large-scale study to
improve the latter study’s quality and efficiency while
avoiding costly mistakes. This study demonstrates that
conducting a strength-training intervention in patients
receiving intensive cancer therapy is feasible. The patients
found the strength-training intervention very acceptable,
although some started out at a very low intensity. Those
that exercised made progress. The entire process had to be
kept as simple as possible to avoid undue patient burden.
The level of supervision required for the strength-training
intervention was higher than expected, making the
strength-training intervention more time, labor, and cost
intensive than originally anticipated. Additional research
is needed to determine the effects of the strength training
on physical activity, muscle strength, fatigue, general
health perceptions, and quality of life following HSCT.
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