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Abstract
Purpose Breast cancer is the most common non-cutaneous cancer in women with an estimated 268,600 new cases diagnosed in
2019, joining the over 3 million women living with the disease. To reduce cancer recurrence, postmenopausal women (highest
incidence and prevalence of breast cancer) who test positive for hormone receptors in their tumors are candidates for adjuvant
endocrine therapy (i.e., aromatase inhibitors [AIs]). Despite the benefits of AIs in the treatment for breast cancer, many women
remain at risk for complications, including osteoporosis and fractures, all of which can adversely affect health-related quality of
life (HRQoL). Increased attention is being paid to the role physical activity (PA) may have in improving health outcomes in
survivors of breast cancer, but few studies focus on postmenopausal women.We sought to examine (1) the percentage of women
in our sample meeting (or not meeting) the American College of Sports Medicine (ACSM) PA recommendations, (2) the
relationship between AI use and three types of PA (leisure time, strength training, and walking), and (3) the relationship between
PA and HRQoL by AI use, controlling for covariates.
Methods Postmenopausal women with breast cancer (n = 170), ages 50–95 years (M = 68.7), diagnosed with stage 1–3 disease,
45% on AIs, were recruited. Demographic, HRQoL, and PA data were collected via patient self-report, while clinical data (AI
use) were abstracted from patient medical records. To address study aims, we utilized descriptive statistics, chi-square analyses,
and multiple linear regressions, respectively.
Results Half of the sample met the ACSM recommendations for total leisure-time PA (vigorous and moderate intensity com-
bined), and 65.3% (n = 111) weekly walking. With regard to strength training, 36.5% of the women met these ACSM recom-
mendations. Generally, there were positive relationships between AI use and most HRQoL domains. There were no statistically
significant relationships between PA (meeting recommendations or not) and HRQoL by AI use.
Conclusion The proportion of women meeting guidelines for walking activity was encouraging. It is imperative that healthcare
professionals providing care to breast cancer survivors follow up regarding symptoms, side effects, and physical activity in
tandem to fully understand their relationship on an individual level.
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Introduction

Breast cancer remains the most common non-cutaneous can-
cer in women with an estimated 268,600 new cases diagnosed
in the USA during 2019 [1]. Advances in early detection and
treatment for breast cancer have resulted in an overall 5- and
10-year survival rate of 93% and 80%, respectively [2].
Postmenopausal women over age 50 have the highest inci-
dence (23.8%) of breast cancer [3] compared with younger
women (6.6%) [4, 5]. Breast cancer outcomes, including mor-
bidity, treatment success, and health-related quality of life
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(HRQoL), are worse among postmenopausal women com-
pared with those among premenopausal women [6, 7].

Treatment(s) vary based on the type of breast cancer, stag-
ing, and the overall health of the individual [6]. Typically,
treatment options include some combination of surgery, radi-
ation, and chemotherapy, all of which have short- and long-
term side effects including hair loss, loss of appetite, nausea/
vomiting, fatigue, and immune deficiency [2]. A recent form
of therapy, aromatase inhibitors (AI), is included in treatment
regimens for those whose tumor tissue immunochemistry
identifies the presence of estrogen receptors (ER) or proges-
terone receptors (PR). Studies have found treatments for
breast cancer, including AIs, place women at increased risk
for bone health issues [8–11], in addition to the aforemen-
tioned side effects, all of which can adversely affect HRQoL.

In recent years, increased attention is being paid to the role
lifestyle modifications (i.e., physical activity) may have in
improving health outcomes, including HRQoL, in survivors
of breast cancer [12, 13]. According to the American College
of Sports Medicine (ACSM) [14], breast cancer survivors may
benefit from a variety of exercise approaches to attenuate side
effects of treatment and improve HRQoL [15]. Historically,
oncologists have not recommended exercise for breast cancer
patients, but research now suggests an active lifestyle is safe
for many women and should be recommended by healthcare
providers, both during and after treatment [14]. A study found
the most influential factor in physical activity uptake in cancer
survivors is physician recommendation [16]. Exercise has
been found to be an effective intervention to improve overall
HRQoL [17–20], increase energy and mobility, and improve
bone health [21–23]. Previous literature has found that women
who have taken AI therapies and concurrently engage in
strength training and aerobic exercises have a lower risk for
bone fracture than controls [24]. Likewise, other researches
have suggested a combination of calcium-enriched diets and
resistance and weight-bearing physical activity to protect
against bone loss [25]. Yet, no research exists, that we are
aware of, examining the prevalence of different types of phys-
ical activity in postmenopausal women with breast cancer
taking AIs.

The aims of the current study are to examine the associa-
tions among three types of physical activity (i.e., strength
training, [moderate and vigorous intensity] leisure-time phys-
ical activity (PA), and walking) and HRQoL among postmen-
opausal women with breast cancer by use of AI therapy. The
current study’s research questions are, in our sample of post-
menopausal breast cancer survivors, (1) What percentage of
the sample is meeting the ACSM recommendations within
each PA type?, (2) What is the relationship between AI use
(taking AIs, not taking AIs) and meeting the ACSM-
recommended PA?, and (3) What is the relationship between
meeting the PA ACSM recommendations [14], AI use, and
HRQoL, when controlling for covariates?

Methods

Study overview Study participants were postmenopausal
breast cancer survivors recruited from University of
Connecticut Health (UConn Health; the branch of the univer-
sity that oversees clinical care and academic education inmed-
icine) in Farmington, CT, from February 2016 to May 2016.
Study personnel abstracted clinical data via patient medical
records, and HRQoL and physical activity data were collected
via mail-based surveys. All potential participants received a
packet in the mail which included an invitation letter from
their treating oncologist, an information sheet detailing the
study, a consent form, a Health Insurance Portability and
Accountability Act (HIPAA) authorization form, and a paper
copy of the survey. The study was performed with the approv-
al of the Institutional Review Boards of UConn Health and the
University of Connecticut (UConn) Storrs (the main campus
of the public research university located in Storrs, CT).

Women were identified and prescreened by study person-
nel through hospital registries at UConn Health. A query was
created from the hospital medical record database to locate
names and addresses of patients who fit the following criteria:
diagnosed with stage 0–3a breast cancer, postmenopausal, and
completed treatment for their cancer. Women who could not
read or speak English were excluded. Of the 606 participant
packets mailed, 170 (28%) were returned and 22 (3.6%) were
undeliverable. Sixty-eight percent (n = 121) returned both the
survey and HIPAA waiver, while 53 women completed only
the mailed survey, with two participants not completing the
survey. Medical information was only extracted for those who
completed the HIPAA authorization waiver. Hence, AI usage
data were abstracted from 121 patients reducing our analytic
sample for research questions 2 and 3.

Measures

Demographic and medical information Participant self-
reported demographic information including age, marital sta-
tus, education, employment status, race/ethnicity, household
income, and menopausal status were collected via mail-based
survey (n = 170). Medical data were abstracted from those
participants who completed the HIPAA waiver for this study
(n = 121). Medical information abstracted included date of
diagnosis, stage of disease, type of treatment(s), number of
comorbid conditions, and whether a patient had taken AI ther-
apy. Bone density scores, number of fractures, bone health
medication (if any), supplements, medication history, and
clinical bone health information (urine N-telopeptide cross-
links (NTX), bone-specific alkaline phosphatase (BSAP),
25-OH vitamin D level, serum calcium/albumin, and urine
calcium/creatinine) were also abstracted but not included in
the current analyses.
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Health-related quality of life HRQoL was measured using the
Functional Assessment of Cancer Therapy – Breast (FACT-
B), a 44-item self-report instrument designed to measure mul-
tidimensional HRQoL in patients with breast cancer. Domains
assessed included physical (PWB), social/family (SWB),
emotional (EWB), and functional well-being (FWB), in addi-
tion to composite scores for physicality, emotionality, and
overall HRQoL. The breast cancer subscale (BCS) of the
FACT-B was also included measuring the perceptions of
breast cancer, side effects, and femininity. The FACT-G score
(PWB+SWB+EWB+FWB) reflects a generalized HRQoL di-
mension that does not consider breast cancer, while the
FACT-B (or TOTAL) score (PWB+SWB+EWB+FWB+
BCS) indicates HRQoL regarding the breast cancer experi-
ence. Lastly, the total outcome index (TOI) score (PWB+
FWB+BCS) focuses primarily on physical functioning in re-
lation to the breast cancer experience [26]. Internal reliability
coefficients for the subscales in our sample were moderate to
strong (FACT-G (α = 0.88), FACT-B (α = 0.73), TOI (α =
0.82), PWB (α = 0.81), SWB (α = 0.74), EWB (α = 0.71), and
FWB (α = 0.83)) [27].

Physical activity Self-reported physical activity was measured
using components of the Physical Activity Questionnaire
(PAQ), as done within the National Health and Nutrition
Examination Survey (NHANES) [28]. Types of physical ac-
tivity assessed were moderate-intensity leisure time (e.g., car-
rying light loads, bicycling at a regular pace, excluding walk-
ing), vigorous-intensity leisure time (e.g., running, calisthen-
ics, and fast bicycling), strength training, and walking.
Questions for moderate- and vigorous-intensity leisure-time
physical activity and walking were the following: during the
last 7 days, how many days per week did you perform that
physical activity?; and on those days you performed that phys-
ical activity, how many minutes or hours per day did you
spend performing that physical activity? According to the
ACSM guidelines for PA [14], adults should engage in at least
150 to 300 min of moderate-to-vigorous intensity per week or
75 to 150 min of vigorous intensity per week or some combi-
nation of the two [14]. Questions for strength training were as
follows: during the past month, how many days per week did
you perform strength training?; and on those days you per-
formed strength training, how many minutes or hours per day
did you spend strength training? Strength training recommen-
dations of involving all major muscle groups should occur on
two or more days per week involving 2–3 sets of 10–12 rep-
etitions of weights of choice [14]. Walking was defined as
encompassing all intensities of PA (e.g., amount of time you
walked to place-to-place) and could be part of an exercise
sessions’ warm-up and cool-down or comprise a given exer-
cise session in total [14], determined by minutes per week of
the above activities. According to the ACSM [14], adults
should engage in at least 150 to 300 min of moderate-to-

vigorous intensity PA per week or 75 to 150 min of vigorous
intensity per week or some combination of the two.

Previous research has assessed ACSM recommendations
either as a binary variable (met recommendations or did not
meet recommendations) or as a continuous variable (PA mi-
nutes per week). Pinto, Dunsiger, and Waldemore [29] imple-
mented both methods, finding that, among breast cancer pa-
tients, exercising at least 150 min/week (or binarily identified
as meeting recommendations) of leisure-time physical activity
was associated with improved physical functioning and qual-
ity of life. Multiple binary variables were created to classify
participants as meeting or not meeting ACSM recommenda-
tions for each type of PA. For each PA minutes per week
variable, a binary ACSM recommendation (met or did not
meet) variable was created. Using the recommended minutes
per week of each type of PA [14], leisure-time moderate,
leisure-time vigorous, total leisure time (vigorous + moderate
combined), strength training, and walking, each participant
was determined to have either met or did not meet recommen-
dations for moderate-intensity leisure time, vigorous-intensity
leisure time, moderate and vigorous intensity combined
leisure-time physical activity, strength training, and walking.
Specifically, leisure-time PA was comprised of moderate- and
vigorous-intensity PA, with the possibility of each participant
being able to identify with moderate and/or vigorous in the
self-report survey.

Statistical analysis

All study variables were inspected using descriptive statistics
and graphical techniques to assess distributional assumptions
and identify outliers. Demographic and medical/clinical vari-
ables were examined using one-way analyses of variance
(ANOVA), independent samples t tests, or correlation
methods to determine which variables were significantly indi-
vidually associated (p < .05) with HRQoL outcomes.
Variables that were individually significant in relation to
HRQoL outcomes in the current analyses and/or previous lit-
erature were used as covariates across all analyses: patient age,
education, time since last treatment, and number of comorbid
conditions.

To address the first research question, descriptive statistics
were used to determine the percentage of the current sample
meeting (or not meeting) the ACSM recommendations within
each PA type. The binary ACSM recommendation (met or did
not meet) variable was used to categorize the sample based on
minutes per week of each PA type.

To examine the second research question, we analyzed a
subset of the current sample regarding (n = 121) postmeno-
pausal women for whomwe have clinical information (i.e., AI
status) available. A chi-square test of independence was con-
ducted to examine the relation between those who had taken
AI therapies and those who had not, and meeting ACSM-
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recommended [14] PA (moderate-intensity leisure time,
vigorous-intensity leisure time, and total leisure time (moder-
ate + vigorous combined), strength training, and walking).

To examine the third research question, multiple (single
response) regression models were conducted, where one re-
gression model was constructed per type of HRQoL domain,
focusing on the use of AI therapy (no, yes), meeting recom-
mendations for types of PA (no, yes), their interaction, and
including the variables of patient age, education, time since
last treatment, and number of comorbid conditions as covari-
ates. Multiple comparison adjustments were conducted using
a Bonferroni correction across HRQoL domains to ensure a
conservative approach.

Results

Sample characteristics A total of 170 postmenopausal breast
cancer survivors aged 50 to 95 years (M = 68.7 years, SD =
10.3) participated. The sample was mostly Caucasian (94.3%)
and married or living as married (66.0%), and all participants
had completed breast cancer treatment at least 6 months prior
to participation in the study (Table 1). Of the 121 participants
that provided authorization for access to medical records, 53
had stage I disease, 36 had stage II disease, six had stage III,
and two had atypical ductal hyperplasia or lobular carcinoma
in situ. The average time since diagnosis was 10.1 years (SD =
6.58) and 13 participants had experienced a recurrence
(7.6%). Treatment(s) ranged from chemotherapy alone
(1.7%), radiation alone (1.7%), mastectomy alone (1.7%),
and lumpectomy alone (0.8%) to having combination thera-
pies (including different combinations of the aforementioned)
without AI therapy (39.7%). The most common treatment (or
combination of treatments) for those on AI therapies
was lumpectomy/radiation combination (6.5%) followed
by chemotherapy/lumpectomy (4.1%) or chemotherapy/
mastectomy combinations (4.1%; see Table 1). Data on
the start of AI treatment was available for 71 partici-
pants (97.2%). The average length of time from AI
treatment start to the date of medical record abstraction
was 6.81 years (SD = 3.48).

Percentage of postmenopausal breast cancer survivors meet-
ing ACSM physical activity recommendationsHalf of the sam-
ple met the ACSM recommendations [14] for total leisure-
time activity (vigorous and moderate combined; n = 85),
21.2% reported meeting moderate-intensity (n = 36), and
39.1%met vigorous-intensity leisure-time activity recommen-
dations (n = 66). The majority (n = 111; 65.3%) met recom-
mendations for weekly walking (see Table 1). With regard to
strength training, approximately a third (36.5%) of the women
in our sample met the ACSM guidelines for this type of PA
activity. The physical activity profile of the current sample,

including whether or not they met the ACSM recommenda-
tions [14], is depicted in Tables 1 and 2.

AI therapy and physical activity Overall, and in both groups
(AIs, no AIs), a high proportion of participants did not meet
weekly ACSM-recommended PA in the three types examined
(see Table 2). There were no significant differences between
those on AI therapies (or not on AI therapies) between wheth-
er or not participants met ACSM recommendations [14] for
moderate leisure-time (χ(1) = 1.01, p = .353), vigorous
leisure-time (χ(1) = .210, p = .704), total leisure-time (mod-
erate + vigorous combined) (χ(1) = .931, p = .358), strength
training (χ(1) = .083, p = .845), and walking activities (χ(1) =
.316, p = .700). Of note, one-third (32.9%) of women on AIs
were meeting the ACSM recommendations for strength train-
ing compared with the 27.6% of the general population in
2018 [30].

Meeting PA recommendations and HRQoL by AI useMultiple
linear regressions were conducted to address the third research
question, one per each HRQoL domain. Various effects were
significant without multiple comparison adjustments, such as
significant AI use predictors, but no interactions between AI
use and meeting PA recommendations were significant.
Specifically, AI use was found to be a significant predictor
in strength training models, but only in TOTAL and TOI
domains, as well as in moderate PA models, only in FWB,
FACT-G, and TOTAL domains. These non-adjusted findings
are depicted in Table 3. After adjusting for multiple compar-
isons, none of the results was significant.

Discussion

This study was one of the first studies to examine the preva-
lence of meeting the ACSM PA recommendations in post-
menopausal women with breast cancer being treated with AI
therapy, and the association between physical activity and
HRQoL. In spite of the known benefits of PA in breast cancer
survivors, the prevalence of meeting the guidelines was re-
markably low, similar to previous findings [18]. Of signifi-
cance, around one-third (32.9%) of women on AIs are meet-
ing PA guidelines for strength training, a prevalence higher
than the general population at 27.6% reported in 2018 [30].
Since AI use places women at risk for musculoskeletal issues,
including osteopenia, osteoporosis, and fractures, it is prom-
ising to see this statistic higher than that of the general popu-
lation, as these side effects can be attenuated by strength train-
ing [31]. Perhaps healthcare providers are more likely to en-
courage physical activity in this population of breast cancer
survivors because of the known bone health risks of AI use.

While the proportion of women in this study meeting the
ACSM recommendations for walking (66.7%) and total
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Table 1 Demographic and clinical characteristics of the sample (N = 170)

Characteristic M SD n %

Age (n = 162) 68.7 10.3 - -

Missing = 8 (4.7%)

Years since diagnosis (n = 119) 10.1 6.58 - -

Missing = 51 (30.0%)

Years on AI treatments (n = 71) 6.81 3.48 - -

Missing = 2 (0.02%)

Race (n = 159)

Caucasian - - 150 94.3

African American - - 3 1.9

Asian - - 3 1.9

American Indian/Alaska Native - - 3 1.9

Missing = 11 (6.4%)

Ethnicity (n = 157)

Not Hispanic/Latino - - 145 92.4

Hispanic/Latino - - 12 7.6

Missing = 13 (7.6%)

Marital status (n = 159)

Married or living as married - - 105 66.0

Divorced - - 18 11.3

Separated - - 1 0.6

Widowed - - 27 17.0

Single (never married) - - 8 5.0

Missing = 11 (6.4%)

Employment status (n = 160)

Working full-time - - 45 28.1

Working part-time - - 15 8.8

Full-time homemaker/caregiver - - 7 4.4

Retired - - 81 50.6

Unemployed - - 2 1.3

Other - - 10 6.3

Missing = 10 (5.8%)

Education level (n = 159)

Less than high school - - 3 1.9

High school graduate or GED - - 13 8.2

Some college or technical/vocational school - - 33 20.8

College graduate - - 29 18.2

Some graduate school - - 15 9.4

Graduate degree - - 66 41.5

Missing = 11 (6.4%)

Stage of disease (n = 107)

Stage 1 - - 53 49.5

Stage 2 - - 36 33.6

Stage 3 - - 6 5.6

Atypical ductal hyperplasia - - 1 0.9

Ductal carcinoma in situ - - 10 9.3

Lobular carcinoma in situ - - 1 0.9

Missing = 63 (37.1%)

AI therapy (n = 121)

Underwent AI therapy - - 73 60.3
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leisure time (54.2%) was encouraging, two-thirds of women
in our study were not meeting the ACSM recommendations
for strength training. Compared with the general population,
these numbers were similar and raise concerns for the overall

health of the US population [30]. Similarly, our findings are
similar to other studies of PA in breast cancer survivors which
found about a third of the women meet 30% of PA recom-
mendations set by both ACSM [14] and, similarly, the CDC

Table 1 (continued)

Characteristic M SD n %

Did not undergo AI therapy - - 48 39.7

Missing = 49 (28.8%)

Experienced a recurrence (n = 118)

No - - 105 89.0

Yes - - 13 11.0

Missing = 52 (30.5%)

Treatment(s) completed (n = 118)

Lumpectomy only - - 1 0.6

Mastectomy only - - 2 1.2

Chemotherapy only - - 2 1.2

Radiation only - - 2 1.2

Combination therapies (without AI) - - 43 25.3

AI + lumpectomy - - 2 1.2

AI + mastectomy - - 6 3.5

AI + chemotherapy - - 4 2.4

AI + radiation - - 0 0.0

AI + mastectomy + radiation - - 2 1.2

AI + lumpectomy + radiation - - 11 6.5

AI + chemotherapy + lumpectomy - - 7 4.1

AI + chemotherapy + mastectomy - - 7 4.1

AI + chemotherapy + radiation - - 3 1.8

AI + chemotherapy + lumpectomy + mastectomy - - 5 2.9

AI + chemotherapy + lumpectomy + radiation - - 8 4.7

AI + radiation + lumpectomy + mastectomy - - 7 4.1

AI + chemotherapy + radiation + mastectomy + lumpectomy - - 6 3.5

Missing = 52 (30.5%)

FACT-B results (n = 159)

Physical well-being (PWB) 25.5 2.81 - -

Social well-being (SWB) 24.6 3.65 - -

Emotional well-being (EWB) 20.1 3.15 - -

Functional well-being (FWB) 23.7 4.46 - -

FACT-G score 94.0 9.82 - -

Breast cancer subscale 26.7 5.15 - -

Total score 120.7 13.1 - -

Total outcome index 75.9 9.58 - -

Missing = 11 (6.4%)

Met ACSM recommendations (n = 170)

Moderate-intensity leisure time - - 36 21.2

Vigorous-intensity leisure time - - 66 39.1

Combined leisure time - - 85 50.0

Strength training - - 62 36.5

Walking - - 111 65.3

The difference in sample size is due to the difference in variables extracted from (1) the survey (n = 170) and (2) medical records (n = 121). This difference is
due to only a subset of the total 170 participants completing the survey signed HIPAA waivers allowing study personnel to extract medical data
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[32–34]. Despite consistency with the general population and
studies of PA in breast cancer survivors, these findings are
particularly troublesome for breast cancer survivors on AIs
who are at significant risk for treatment-related effects, which
can be attenuated by physical activity.

Although physical activity has the possibility of helping
attenuate some treatment-related side effects in breast cancer
survivors using AIs, side effects associated with AI use (e.g.,
joint and muscle pain, hot flashes, night sweats) may nega-
tively impact survivors’ exercise routine. The current study
utilized the FACT-G physical and functional well-being sub-
scales which include both pain and sleep quality and found
that both were significantly associated with reported vigorous
PA minutes per week. While it is possible that physical side
effects of AI treatment may negatively impact exercise rou-
tines and overall functionality in this population, it is impor-
tant to note that these side effects occur in 15% of the popu-
lation [8–11]. Oncologists and nurses are in the best position
to provide PA resources and health promotion messages to
survivors, yet a recent report suggests that this communication
may be imperative for continued adherence to long-term treat-
ment(s) in light of higher self-management of side effects [35].

Because treatment for breast cancer is increasingly custom-
ized according to specific tumor characteristics, fitness
trainers who work with postmenopausal women with breast
cancer on AIs could benefit from specific knowledge about
the cancer diagnosis and treatment to make informed, safe
choices about exercise prescription. AI use may adversely
affect the musculoskeletal system, among other systems, pos-
sibly affecting domains relating to HRQoL. Emerging evi-
dence suggests resistance exercise training can improve
lean body mass (LBM) and decrease body mass index
(BMI) and percent body fat (%FM) in breast cancer
survivors taking AIs [31].

While healthcare providers should be promoting physical
activity to their patients, breast cancer survivors can also play
a role. Survivors need to be proactive and educated about the
late health effects of cancer treatment and the role physical
activity may plan in attenuating those effects. They should
recognize that there is not a one size fits all approach and that
PA should be approached based on specific doses of aerobic,
combined aerobic plus strength training, and/or strength train-
ing [21]. Breast cancer patients, under the guidance of fitness
experts, should explore different types of exercises and find
what works for their individual goals and desires. Many breast
cancer survivors engage in walking, as found in this study.
Perhaps using this positive behavior as a self-motivating
starting point to introduce other forms of PA might be more
effective than focusing on what is absent.

Previous research has demonstrated a positive relationship
between physical activity and HRQoL [29, 36]. Our results
have mirrored this, although these relationships were not sig-
nificant, most likely due to the small sample of women meet-
ing PA recommendations. Our results indicated that AI use led
to significantly better HRQoL outcomes for specific domains
(without a multiple comparison adjustment) and that associa-
tions with other domains were positive, but not significant.
Clinically, there exists a general cost-benefit relationship be-
tween AI use and specific HRQoL domains and should be
discussed with patients prior to treatment. Although interac-
tions between AI use and meeting PA recommendations were
not significant, the trend in Table 3 suggests that the magni-
tude of improvement in these HRQoL domains due tomeeting
the indicated PA guidelines may be smaller for those taking
AI therapies than for those who do not, holding all other var-
iables constant. More research is needed, among larger groups
of women within this demographic, to substantiate this
finding.

Table 2 Total sample physical activity profile and those who have met or have not met ACSM recommendations (n = 121)

No AI use (n = 48) AI use (n = 73)

Did not meet ACSM
recs

Met ACSM
recs

Did not meet ACSM
recs

Met ACSM
recs

Type of PA Freq. % Freq. % Freq. % Freq. % χ2 value

Leisure-time moderate 41 85.4 7 14.6 57 78.1 16 21.9 1.01

Leisure-time vigorous 28 58.3 20 41.7 45 61.6 27 37.0 0.21

Total leisure time (vigorous and moderate combined) 22 45.8 26 54.2 40 54.8 33 45.2 0.93

Strength training 31 64.6 17 35.4 49 67.1 24 32.9 0.08

Walking 16 33.3 32 66.7 28 38.4 45 61.6 0.32

Calculated using NHANES 2015–2016 [28]. Types of physical activity were defined by the National Health and Nutrition Examination Survey
(NHANES): Strength training (e.g., during the past month, how many times per week did you do physical activities to strengthen your muscles by
using your own body weight, free weights, weight machines, or elastic bands?); walking activity (e.g., walking for at least 10 min at a time); total leisure-
time physical activity was the result of combining moderate and vigorous leisure-time physical activity minutes per week (see below). Moderate leisure-
time physical activity included carrying light loads and bicycling at a regular pace, excluding walking. Vigorous leisure-time activity included running,
gardening, golf, calisthenics, and fast bicycling
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While our findings provide important information for cli-
nicians and those who provide follow-up care to breast cancer
survivors on AIs, the results must be interpreted with caution.
Despite not finding support between PA and HRQoL, a larger
sample size would have increased the statistical power of the
analyses and perhaps provided results to be in line with past
research. The current sample uses non-random survey data
and was recruited using targeted sampling. Related, clinical
information (e.g., cancer staging, clinical samples, date of last
treatment, date of diagnosis) was not abstracted for all 170
participants. A total of 53 participants did not sign the
HIPAA waiver allowing researchers to access their medical
records for pertinent information. Our analytic sample was
limited due to lack of HIPAA approval for medical record
abstraction among some of our participants. Additionally,
we only abstracted the start date of AI therapy and not the
end date (if applicable). Therefore, we were able to calculate
the total time from AI start to medical record abstraction, but

not assess if AI therapy had stopped prior to medical record
abstraction. On average, our participants had been on AIs for
6.80 years, which is in line with current AI treatment guide-
lines [37]. Our main independent variable, AI use, was only
collected via medical records, limiting our analytic sample to
121 regarding the second and third hypotheses. Lastly, the
current study was cross-sectional and relied on physical activ-
ity self-report which often overestimates actual PA levels. It is
quite possible these estimates are lower than reported.

Future directions The current study provides potentially im-
portant information to inform future PA interventions among
postmenopausal breast cancer survivors on AI therapies.
Clinicians and those that care for breast cancer survivors can
use this information to target health promotion physical activ-
ity messages and referrals to patients on AIs as this group is at
significant risk for bone loss and ultimately poor HRQoL.
Future research should replicate this study with a larger

Table 3 Linear regression in HRQoL domains, PA, and AI use

TOTAL domain TOI domain

B SE B t B SE B t

Covariates

Participant age .119 .140 .854 .076 .100 .762

Education level − .107 .131 − .816 − .109 .094 − 1.16

Time since last treatment − .202 .279 − .723 .027 .200 .137

Number of comorbid conditions − 1.36 1.02 − 1.33 − .660 .732 − .902

Clinical and PA variables

AI use 6.46 3.15 2.05* 4.63 2.22 2.08*

Strength training 7.20 4.55 1.58 4.74 3.24 1.46

Strength training*AI use − .941 5.62 − .167 − 1.05 4.01 .793

Overall model F value 3.05** 2.60*

Adjusted R2 .143 .115

FWB domain FACT-G domain TOTAL domain

B SE B t B SE B t B SE B t

Covariates

Participant age − .055 .049 − 1.13 .027 .106 .257 .119 .144 .829

Education level − .070 .044 − 1.58 − .141 .097 − 1.45 − .140 .132 − 1.06

Time since last treatment .084 .094 .892 .043 .207 .208 − .019 .280 − .067

Number of comorbid conditions − .059 .337 − .176 − .799 .735 − 1.08 − .782 .995 − .786

Clinical and PA variables

AI use 3.05 1.04 2.91** 7.36 2.31 3.18** 9.16 3.12 2.93**

Moderate PA 2.77 1.70 1.62 5.94 3.72 1.59 6.36 5.03 1.26

Moderate PA * AI use − 3.06 2.14 − 1.67 − 8.32 4.69 − 1.77 − 9.45 6.34 − 1.49

Overall model F value 2.72* 3.17** 2.35*

Adjusted R2 .122 .151 .099

*Unadjusted p < .05; **Unadjusted p < .01

Degrees of freedom (model df, error df) are as follows: TOTAL (7, 79), TOI (7, 80), FWB (7, 80), and FACT-G (7, 79)

Education level was dichotomized (0 = lower than college; 1 = college or higher); AI use was bivariate (0 = no; 1 = yes); types of physical activity were
defined by the National Health and Nutrition Examination Survey (NHANES) [28]: strength training, total leisure-time physical activity (0 = did not
meet recommendations;1 = met ACSM recommendations)
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sample size and a randomized PA design. While self-report
was used to gauge HRQoL in the current study, physical ac-
tivity can be assessed in future studies using accelerometer
devices to provide a more accurate measure instead of relying
on participant recall and report.

Conclusions

The results of this study indicate that, overall, the prevalence
of breast cancer survivors meeting the ACSM guidelines is
low (with the exception of walking) across PA types, even
those who are on AI therapies. While PA has been shown in
previous research to help retain bone density, support muscu-
loskeletal health [8–11], and increase HRQoL [29, 37, 38],
survivors are not meeting current recommendations.
Healthcare providers should continue to promote physical ac-
tivity in this population, including educating their patients
about the late health effects of AI use and the benefits of
physical activity to help attenuate those risks. Integrating the
risks of AI treatment as well as the benefits of physical activity
into survivorship care plans may help play a role in improving
the quality of cancer survivorship in postmenopausal women
with breast cancer.
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