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Key Points . . .

➤ Women who have undergone treatment for breast cancer are at
higher risk for osteoporosis because of loss of ovarian function.

➤ A low level of physical activity is an additional risk factor for os-
teoporosis; increasing physical activity, particularly weight bear-
ing, is a strategy for maintaining bone health.

➤ A positive correlation existed between higher levels of physical
activity and energy expended and higher levels of vigor and vi-
tality in this group of breast cancer survivors.

Purpose/Objectives: To test a multicomponent interven-

tion to prevent and treat osteoporosis in breast cancer sur-

vivors.

Design: Descriptive, correlational.

Setting: Midwestern urban and rural sites.

Sample: 27 postmenopausal breast cancer survivors

between the ages of 42–65 who had completed treat-

ment, except for tamoxifen, and were not candidates for

hormone replacement therapy.

Methods: Bone mineral density (BMD) of the hip, spine,

and forearm was measured using dual-energy x-ray

absorptiometry. Physical activity was recorded using the

Seven-Day Physical Activity Recall–Adapted, which clas-

sifies activities as light, moderate, hard, or very hard. Vigor

was measured with the eight-item subscale of the Profile of

Mood State based on the previous week. Vitality was

measured using the four-question subscale of the Medical

Outcomes Study 36-Item Short Form Health Survey.

Main Research Variables: Physical activity, vigor, vital-

ity, and BMD.

Findings: More than half reported no very hard physical

activity, and 37% reported no hard activity. The association

of vigor with total metabolic equivalents for combined

moderate, hard, and very hard activities was significant

(r = 0.536, p = 0.007), as were the hours spent in the com-

bined moderate to very hard activities. No relationship was

found between vigor, vitality, or any level of activity and

BMD.

Conclusions: Survivors reported high levels of perceived

vigor and vitality but spent more time engaged in light

versus hard or very hard activities. Positive correlations

between higher levels of vitality and vigor with metabolic

equivalents support the idea that activity promotes per-

ceptions of energy and positive feelings.

Implications for Nursing: Breast cancer survivors are at

risk for osteoporosis. Nurses should be aware of increased

risk, recommend screening for bone health, and encour-

age physical activity.
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O
steoporosis is a major cause of morbidity and mortal-
ity for postmenopausal women, with an estimated
40% expected to suffer a fragility fracture in their

lifetimes if osteoporosis is untreated (Lindsay, 1993;
Scheiber & Torregrosa, 1998). Fractures occur most com-
monly in the vertebral column, hip, and wrist. Mortality three
to four months after a hip fracture is 20% (Gibaldi, 1997).
Women who have osteoporosis suffer from chronic pain, loss

of height and change in body stature, and increasing loss of
mobility with resultant social isolation.

Women who are diagnosed with breast cancer often are
treated with adjuvant chemotherapy, and the improved treat-
ment protocols have resulted in an increasing number of
women who survive the disease. However, the medications
that are used to achieve this positive outcome often result in
early menopause, with more than 50% of women younger
than 50 experiencing ovarian failure (Ali & Twibell, 1994;
Cobleigh et al., 1994; Mahon, 1998). Loss of ovarian function
produces a rapid increase in bone remodeling with a conse-
quent loss of skeletal mass. This is true whether the loss is the
result of natural, age-related decline in ovarian production of
estrogen or iatrogenic causes (e.g., oophorectomy, chemo-
therapeutic agents).

Treatment and prevention of osteoporosis have been stud-
ied by many investigators. They have examined hormone re-
placement therapy (HRT) with estrogen or estrogen plus
progestin, the bisphosphonates including alendronate, calcium
with and without vitamin D, calcitonin, selective estrogen
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receptor modulators, anabolic steroids, and parathyroid hor-
mone (Brandi, 1993; Heaney, 1993; Kanis, 1993; Karpf et al.,
1997; Lindsay, 1993; Papapoulos, 1993; Reginster, 1993). The
consensus is that HRT is the most effective therapy to treat and
prevent osteoporosis. Because more than 60% of women with
breast cancer have tumors that are estrogen-receptor positive
and estrogen may promote tumor growth, most are not thought
to be candidates for HRT (Cobleigh et al., 1994; DeVita,
Hellman, & Rosenberg, 1997). Headley, Theriault, LeBlanc,
Vassilopoulou-Sellin, and Hortobagyi (1998) studied the bone
mineral density (BMD) of patients with breast cancer treated
with adjuvant chemotherapy. Sixteen of 27 patients became
permanently amenorrheic following chemotherapy and had
BMDs 14% lower than women who maintained ovarian func-
tion. These studies seem to indicate that breast cancer survivors
are at a greater risk for osteoporosis and that, because they are
not candidates for the best treatment and prevention with HRT,
alternative therapies are indicated. The current study incorpo-
rates a multicomponent program to prevent and treat osteoporo-
sis in breast cancer survivors.

The role of physical activity in bone health is known to be
important, particularly during childhood. Ernst (1998) con-
ducted a review of the relevant literature on the effects of
physical activity on BMD in women with osteoporosis. The
21 studies had sample sizes ranging from 15–255 subjects and
were conducted for as short as seven months to as long as four
years. Despite the heterogeneity of the trials, Ernst concluded
that regular physical activity can influence bone health by
delaying or halting bone loss.

Physical activity was one of several variables examined for
relationship to bone loss in 1,134 elderly women (Nguyen,
Sambrook, & Eisman, 1998). Physical activity was assessed
based on self-reported hours per day spent on several activities
that were categorized into five levels of activity according to
expected oxygen consumption. The products of hours per day
multiplied by the weighting factor were summed to yield a daily
physical activity index. A sedentary lifestyle was associated
with a significant reduction in BMD, and no significant bone
loss was demonstrated among the most active women. This
effect was independent of age but dependent on baseline
weight and weight change. Physical activity produced change
in BMD only in women who lost or had stable weight.

Because of the recognized risk for osteoporosis in breast
cancer survivors, the current study’s researchers designed an
18-month, prospective pilot study to test the feasibility and ef-
fectiveness of a multicomponent intervention to prevent and
treat osteoporosis in postmenopausal breast cancer survivors.
Components of the intervention include alendronate, calcium,
vitamin D, and strength or weight training with facilitative

strategies. Description of the intervention is reported else-
where (Ott et al., 2001; Waltman et al., 2001). Nutritional in-
take, body size, bone health, and presence of osteoporosis
were determined at study entry (Lindsey et al., 2002; Twiss et
al., 2001). The primary purpose of this article is to describe
the levels of physical activity, vigor, and vitality in relation to
BMD at baseline for 27 breast cancer survivors at risk for
osteoporosis. Figure 1 depicts the research model for the el-
ements reported for this study.

Methods

The design for the 18-month pilot study was quasi-experi-
mental. The study was approved by the scientific review com-
mittee of the cancer center and the institutional review board
of the midwestern university academic health science center.
For this report on physical activity, vigor, and vitality at base-
line, findings are presented as descriptive and correlational.

Sample and Setting

Female breast cancer survivors were recruited from one ur-
ban and two rural sites in a midwestern state. Strategies for re-
cruitment included presentations at breast cancer support
groups, notices in hospital newsletters, referrals by oncologists,
newspaper and radio advertisements, and personal contact. In-
clusion criteria were female breast cancer survivors between
the ages of 40–65 who were at least six months past comple-
tion of treatment (except for tamoxifen) for stage I or II breast
cancer and had no recurrence, postmenopausal (six months
since last menses), and not candidates for HRT. Each subject
had to be able to read, speak, and understand English. Ex-
cluded were those who were current smokers; had a body mass
index greater than 38; consumed on average more than two
alcoholic drinks per day; currently were taking HRT, gluco-
corticoids, medications for gastrointestinal problems, or other
medications affecting bone; or were in a physical activity pro-
gram that included strength or weight training. Women in ex-
ercise programs that included strength or weight training were
excluded because the training was an important component of
the intervention and the investigators wanted to evaluate the
effect over time of that component on BMD. After  telephone
interviews by the investigators to determine eligibility, the
subjects met with investigators at the subjects’ homes or other
convenient locations (e.g., office, hospital, physical therapy
department). The study was fully explained, informed consent
was obtained, and baseline data were gathered. Thirty
women—29 Caucasian and 1 Hispanic—met the inclusion cri-
teria and completed baseline instruments. Only 27 subjects
had complete data for physical activity, vigor, and vitality.

Risk Factors

• Menopause without

hormone replacement

therapy

• Inactivity

Related Variables

• Vigor

• Vitality

• Physical activity

Outcome

• Bone mineral density

Figure 1. Prevention and Treatment of Osteoporosis in Breast Cancer Survivors’ Physical Activity
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Instruments

Demographic and antecedent variables profile: The pro-
file is an investigator-designed instrument to elicit typical de-
mographic information and data related to the cancer diagno-
sis and treatment, family history of osteoporosis, history of
medications thought to influence bone health, and exposure to
estrogen. Subjects completed the instrument as a self-report at
the first session.

Seven-Day Physical Activity Recall–Adapted: Interview-
ers guided the subjects to complete a self-reported, seven-day
recall of activities classified as light (consuming less than 2
metabolic equivalents [METs]), moderate (2–3.9 METs), hard
(4–5.9 METs), or very hard (> 6 METs). MET is the energy
expended while sitting quietly or the resting metabolic rate.
An example of a light activity is watching television, moder-
ate is shopping, hard is dancing, and very hard is moving
heavy furniture. The number of minutes or hours spent in
each activity is multiplied by the number of days per week the
subjects engaged in the activity. The total time in minutes and
hours are summed for each activity level, and the total is di-
vided by seven to get the mean number of hours and minutes
per day spent in each activity level. To derive the estimated
METs for each level of activity, the mean time spent per day
is multiplied by the level of activity factor; for example, for
light activity, the factor used was 1.5; moderate activity was
3; hard activity was 5; and very hard activity was 6.5.

Sallis et al. (1985) conducted test-retest reliability (repro-
ducibility) of the self-report measures of activity with a cor-
relation of 0.83 and 0.91–0.98 for individual behavior items.
Construct validity was established for interviews with lder
adults by Hellman, Williams, and Thalken (1997). The mean
number of hours and minutes spent in each activity level and
the mean METs for each activity level were entered into the
analysis for the current study.

Vigor subscale of Profile of Mood State (POMS): Vigor is
measured on an eight-item subscale of POMS. Subjects re-
sponded to 65 adjectives describing how they felt over the pre-
vious week on a five-point ordinal scale of “not at all,” “a little,”
“quite a bit,” “moderately,” and “extremely.” These modifiers
are weighted from 0–4 with a possible score of 32 representing
the highest level of vigor. POMS has six factors: tension-anxi-
ety, depression-dejection, anger-hostility, vigor-activity, fa-
tigue-inertia, and confusion-bewilderment. Test-retest reliabil-
ity for the vigor-activity subscale was 0.65 and internal
consistency was 0.89 and 0.87 in two studies (Nowlis & Green,
1957; McNair, Lorr, & Droppleman, 1992). Both predictive
and construct validity for POMS have been established in stud-
ies from a variety of fields (McNair et al.). The mean scores on
the vigor subscale were entered into the analysis for this study.

Vitality subscale of Medical Outcomes Study 36-Item
Short Form Health Survey (MOS SF-36): MOS SF-36 asks
respondents for self-reports of feelings and actions over the
previous month. The instrument contains eight subscales on
physical functioning, social functioning, role limitations for
physical and emotional reasons, mental health, pain, general
health perception, and energy and fatigue. The energy and fa-
tigue subscale measures vitality. The vitality subscale has four
questions on energy, being tired, or being “full of pep.” Reli-
ability and validity of the total instrument have been estab-
lished (McHorney, Ware, Lu, & Sherbourne, 1994; McHorney,
Ware, & Raczek, 1993; Ware & Sherbourne, 1992; Ware,

Snow, Kosinski, & Gandek, 1993). For this report, the mean
subscale scores for vitality were entered for analysis.

Dual-energy x-ray absorbtiometry (DEXA): Because
BMD is an end point of the study, each subject had a baseline
DEXA using a Hologic QDR® 1000 densitometer (Hologic
Inc., Bedford, MA) at one site, a Hologic QDR 2000 densitom-
eter at another site, and a Lunar DPX-IQ™ (Lunar Corp., Madi-
son, WI) densitometer at the third site. BMD was measured for
the lumbar spine, hip, and distal forearm. All BMDs were read
by one research radiologist to maintain consistency. Daily cali-
bration was performed on each machine using a standard phan-
tom, with a maintenance of a 95% confidence interval. Lunar
DPX-IQ has a coefficient of variation from 0.24–0.66, and the
Hologic QDR has a coefficient of variation from 0.27–0.33.
Studies of DEXA have documented accuracies from 90%–99%
and precisions from 98%–99% for measurements of the hip,
spine, and forearm (Jergas & Genant, 1993). DEXA results are
given in gm/cm2 and in T-scores comparing subjects’ BMD to
those of normal young adults. For this analysis, T-scores and
gm/cm2 were entered for analysis.

Data Analysis

Baseline data on demographics, physical activity level, vigor,
vitality, and BMD were analyzed using SPSS® 9.0 (SPSS Inc.,
Chicago, IL) software. Results are reported as descriptive data,
correlations, and comparisons. An alpha level of greater than or
equal to 0.05 was established for all statistical tests.

Results

The baseline characteristics of the 27 women are shown in
Table 1. The mean age was 53.3 with a range from 42–65 years.
Fifty-six percent had stage II cancer at diagnosis. A wide range
of time since diagnosis (14–168 months) was found, with a
mean of approximately 60 months (5 years). Fifteen (56%)

Table 1. Baseline Characteristics of Intervention Subjects

Characteristic

Age in years

Months since diagnosis

Months since treatment completed

Characteristic

Race

Caucasian

Hispanic

Cancer stage at diagnosis

Stage I

Stage II

Time since menopause or last use of HRT

Five years or less

More than five years

Family history of osteoporosis

Yes

No

Tamoxifen use

Yes

No

Range

42–65

14–168

11–166

—
X

53.30

59.85

53

n

26

01

12

15

17

10

12

15

15

12

%

96

04

44

56

63

37

44

56

56

44

N = 27

HRT—hormone replacement therapyD
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had been tamoxifen users, with 11 remaining on the drug at
entry into the study. Results for physical activity, vigor, and
vitality are reported for the women (N = 27) who completed
all instruments at baseline and for BMD.

Physical Activity

Fourteen (52%) women recorded no very hard activity, and
10 (37%) recorded no hard activity. Ten (37%) subjects re-
ported less than two hours per day of moderate activity, al-
though five (18.5%) reported more than five hours per day.
The range of calculated total METs used by the 27 women
for whom physical activity data were available ranged from
15–54.91 METs per day for the prior seven days. The aver-
age number of METs expended per day was 35.15. Eighteen
(69%) women reported sleeping less than eight hours per
night. Physical activity data are shown in Table 2.

When physical activity was examined for correlations with
other variables, significant positive relationships existed for
total METs expended per day in activities above the light level,
with scores on the SF-36 for vitality (r = 0.581, p = 0.004) and
on the POMS subscale for vigor (r = 0.536, p = 0.007). Corre-
lations of various levels of physical activity with vigor, vitality,
and BMD are shown in Table 3. No significant correlation ex-
isted between any level of activity and baseline BMD.

Vigor

Scores for the eight-item vigor-activity subscale ranged
from 4–27, with higher scores indicating increased vigor. The
mean score was 20.07 out of a possible 32. The vigor subscale
scores increased with age (r = 0.508, p = 0.007). The associa-
tion of vigor with total METs for combined moderate, hard,
and very hard activities was significant (r = 0.536, p = 0.007),
as were the hours spent in the combined moderate to very hard
activities (see Table 3). No relationship existed between vigor
scores and DEXA BMD values.

Vitality

Raw scores for vitality ranged from 6–28 (
—
X = 15.8), and

percent scores ranged from 10%–85%. Vitality was corre-
lated with mean hours per day spent in combined activities

above the light level (see Table 3). Besides the correlation
noted previously with vitality and METs from hours spent in
moderate, hard, and very hard activity, the other relation-
ships revealed negative associations of vitality with number
of months since diagnosis of breast cancer (r = –0.438, p =
0.022) and vitality with months since treatment was com-
pleted (r = –0.438, p = 0.006). Level of perceived vitality was
not correlated significantly with age (r = 0.150, p = 0.456). No
relationship existed between level of vitality and baseline
DEXA, and no correlation was found between vigor and vi-
tality scores (r = 0.273, p = 0.168).

Bone Mineral Density

Three subjects had osteoporosis at one or more sites (i.e.,
wrist, spine, hip), 18 were osteopenic, and six had normal
BMDs. Correlations between baseline levels of activity,
vigor, and vitality with BMD at any of the sites were not sta-
tistically significant. The association of other risk factors for
osteoporosis in this sample has been reported elsewhere
(Lindsey et al., 2002; Twiss et al., 2001).

Discussion

Women who have undergone treatment for breast cancer
are at higher risk of osteoporosis because of loss of ovarian
function. Most of this group experienced decreased BMD or
became osteoporotic. This is a finding in congruence with that
of Headley et al. (1998). A low level of physical activity is an
additional risk factor for osteoporosis in women who are at
risk for poor bone health. This group of postmenopausal
breast cancer survivors was mostly sedentary at baseline. In-
creasing physical activity, especially weight bearing, is a strat-
egy for maintaining bone health and preventing debilitating
falls and fractures. At baseline, no relationship between lev-
els of physical activity and BMD was evident.

The positive correlations between METs expended per day
and mean number of hours spent in activity above the light
levels with higher levels of vitality and vigor would support
the idea that activity promotes feelings of vitality. If so, then
having higher levels of perceived energy (i.e., vigor and vital-

Table 2. Physical Activity Levels of Breast Cancer Survivors

Activity Level

Total hours per week sleeping

Average hours per day sleeping

Metabolic equivalents (METs) per day sleeping

Total hours per week of light activity

Average hours per day of light activity

METs per day of light activity

Total hours per week of moderate activity

Average hours per day of moderate activity

METs per day of moderate activity

Total hours per week of hard activity

Average hours per day of hard activity

METs per day of hard activity

Total hours per week of very hard activity

Average hours per day of very hard activity

METs per day of very hard activity

Total METs per day of all activity

Partial METs per day of moderate, hard, or very hard activity

Hours per day of moderate, hard, or very hard activity

N

27

27

27

27

27

27

26

26

26

27

27

26

27

27

27

26

26

25

Minimum

38.50

05.50

05.50

21.00

03.00

04.50

05.00

00.71

02.13

–

–

–

–

–

–

15.06

02.13

00.71

Maximum

061.50

008.79

008.79

112.00

016.00

024.00

048.00

006.86

020.58

028.50

004.07

020.30

007.35

001.05

006.83

054.91

038.95

007.64

—
X

50.79

07.26

07.26

58.75

08.45

12.30

23.29

03.32

09.98

06.20

00.89

04.38

01.19

00.17

01.12

35.41

15.53

04.09

SD

06.26

00.89

00.89

23.00

03.27

04.92

14.38

02.06

06.17

08.22

01.17

05.97

02.18

03.31

02.03

08.85

07.92

01.96
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Table 3. Relationships Between Physical Activity, Vigor,
Vitality, and Bone Mineral Density

Level of Physical Activity

(mean hours per day)

Light activity

Moderate activity

Hard activity

Moderate, hard, and

very hard activity

Vitality

Vigor

Vigor

r = 0.189

p = 0.325

r = 0.028

p = 0.884

r = 0.263

p = 0.167

r = 0.536

p = 0.007

r = 0.273

p = 0.168

–

–

Vitality

r = 0.117

p = 0.546

r = 0.087

p = 0.655

r = 0.022

p = 0.912

r = 0.581

p = 0.004

–

–

r = 0.273

p = 0.168

Bone Mineral

Density of Hip

r = –0.301

p = 0.144

r = –0.111

p = 0.606

r = 0.103

p = 0.625

r = 0.048

p = 0.828

r = 0.045

p = 0.828

r = 0.273

p = 0.168

ity) may promote adherence to exercise programs, such as
the strength- or weight-training component of the interven-
tion (Ott et al., 2001). Even though as a group the women re-
ported relatively high levels of vigor and vitality on the two
subscales, the results of increased physical activity through
strength or weight training in this ongoing longitudinal study
may provide information about whether increasing levels of
vigor and vitality and BMD may result from a change in
physical activity. Scores on the separate instruments for vital-
ity and vigor were not correlated. This suggests that perhaps

the two instruments are measuring different dimensions or
concepts.

Limitations

The sample size was small but acceptable for a pilot study
to test feasibility. Random selection did not occur, with
women self-selecting to enroll in the study. The women rep-
resented a wide range of time since treatment, which may af-
fect activity level and perceived vigor and vitality.

The Seven-Day Physical Activity Recall–Adapted instru-
ment uses self-report for recall of the previous seven-day pe-
riod. Four of the first subjects had difficulty interpreting how
to report on this instrument; subsequently, the investigators as-
sisted subjects while they completed the questionnaire to en-
sure that they recorded all activities, including sleep. This may
have affected the overall results.

Implications for further research include using a larger
sample with random assignment to a treatment or comparison
group. The Seven-Day Physical Activity Recall–Adapted in-
strument should have explicit printed instructions to ensure
inclusion of all activities to total 24 hours each day.

Because women with breast cancer are at increased risk for
osteoporosis, nurses and other healthcare providers who work
with them can promote good bone health by being aware of
the greater risk for osteoporosis and encouraging early assess-
ment of BMD. Education for survivors must incorporate in-
formation about prevention of osteoporosis by increasing
physical activity.

Author Contact: Gloria Jean Gross, RN, PhD, can be reached at
ggross@unmc.edu, with copy to editor at rose_mary@earthlink.net.
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