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Abstract
Background: Physical activity is associated with reduced mortality and higher quality of life in breast cancer
survivors; however, limited data on the prevalence of activity and long-term trends after diagnosis are
available.
Methods: A multiethnic cohort of 631 women (18–64 years) with stage 0 to IIIA breast cancer was followed
for 10 years. Recreational aerobic activity (MET-h/wk) was ascertained for the year before diagnosis (baseline),
24 months, 5 years, and 10 years after enrollment. Women were classified according to U.S. physical activity
guidelines (150 min/wk moderate or 75 min/wk vigorous activity). The OR for meeting guidelines at 5 and
10 years according to baseline factors was estimated using logistic regression. The change in MET-h/wk was
predicted using linear regression.
Results: Prediagnosis, 34% of women met physical activity guidelines; 34.0%, 39.5%, and 21.4% met
guidelines at 24 months, 5 years, and 10 years after enrollment, respectively. Less than 8% of survivors met
guidelines at all follow-up periods. Over 10 years, recreational aerobic activity decreased by a mean  SD of 4.3
 16.2 MET-h/wk. Meeting guidelines pre-diagnosis was strongly associated with meeting guidelines at 5
years [OR (95% confidence interval; CI): 2.76 (1.85–4.1)] and 10 years [OR (95% CI): 3.35 (2.13–5.28)]. No other
demographic or prognostic factors were significantly associated with the 10-year change in MET-h/wk.
Conclusion: The vast majority of early breast cancer survivors do not meet national exercise recommendations 10 years postdiagnosis.
Impact: Physical activity levels are low in breast cancer survivors across the 10 years postdiagnosis;
nonetheless, the predictors of activity in this population remain poorly understood. Cancer Epidemiol Biomarkers
Prev; 22(6); 1153–61. 2013 AACR.

Introduction
With 2.9 million female breast cancer survivors living in
the United States and another 80,000 added each year (1),
there is considerable interest in factors that promote the
long-term health and well-being of these women. Available evidence supports a positive effect of postdiagnosis
exercise participation on quality of life, fatigue, and body
image (2), as well as the prevention, attenuation, or rever-
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sal of other persistent adverse treatment effects including
pain, depression, and weight gain (3, 4). Regular physical
activity is associated with reduced all-cause mortality (5)
as well as extended survival from breast cancer (5, 6, 7–9),
even among women who were inactive prior to diagnosis
(5, 8). Because a significant number of all metastases and
recurrences occur more than 5 years after the initial
diagnosis (i.e., overall cumulative incidence of developing
distant metastases is 20% at 4 years, 30% at 8 years, and
36% at 12 years; refs. 10–14), physical activity may be a
modifiable factor to improve the prognosis and quality of
life of long-term survivors.
A previously published report describing physical
activity levels among breast cancer survivors in the
Health, Eating, Activity and Lifestyle (HEAL) study up
to 30 months postdiagnosis indicated that, on average,
participants decreased their total activity by approximately 2 hours per week from prediagnosis to postdiagnosis
(15). In a recent analysis from the Women’s Health Initiative Observational Study and clinical trials, postdiagnosis physical activity levels decreased among 25% of
women with breast cancer and were unchanged in 35%
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over a maximum of 6 years of follow-up (5). Age-related
declines in physical activity are well documented (16, 17);
however, the degree to which a breast cancer diagnosis
affects long-term physical activity participation has not
been well characterized, in part, because of the difficulty
in maintaining a cohort of survivors over an extended
period of time.
Identifying opportunities for physical activity promotion by characterizing physical activity participation
after breast cancer diagnosis and treatment is important
given that breast cancer survivors represent a large and
growing population of women (18) for whom postdiagnosis modifiable lifestyle factors are of particular interest. Accordingly, the purpose of this report is to describe
the level of physical activity participation in a multiethnic cohort of breast cancer survivors who were
followed for 10 years after their initial postdiagnosis
assessment.

Materials and Methods
Setting, patients, and recruitment
The HEAL study is a multiethnic prospective cohort
study that enrolled 1,183 women with a first primary
breast cancer (Stage 0–IIIA) identified from Surveillance
Epidemiology and End Results (SEER) registries in New
Mexico, Los Angeles County, California, and Western
Washington. The purpose of the HEAL study is to determine whether lifestyle, hormones, and other exposures
affect breast cancer prognosis (8, 19, 20). The study design,
procedures, and data collection methods have been previously described in detail (20, 21). Briefly, in New Mexico, 615 women (18 years) diagnosed between July 1996
and March 1999, and living in Bernalillo, Santa Fe,
Sandoval, Valencia, or Taos counties were recruited. In
Western Washington, 202 women (age range: 40–64 years)
diagnosed between September 1997 and September 1998,
and living in King, Pierce, or Snohomish counties were
recruited. In Los Angeles County, 366 African American
women (age range: 35–64 years) diagnosed between May
1995 and May 1998 who had participated in the Los
Angeles portion of the Women’s Contraceptive and
Reproductive Experiences (CARE) Study or in a parallel
case-control study of in situ breast cancer were added to
the HEAL cohort.
All study protocols were approved by the Institutional
Review Boards of each participating center, in accordance
with an assurance filed with and approved by the U.S.
Department of Health and Human Services. Written
informed consent was obtained from each participant.
Women completed an interview approximately 6 months
after diagnosis (baseline), and were contacted for followup assessments at 24 months, 5 years, and 10 years after
enrollment. At the 10-year follow-up, 631 women completed a physical activity assessment and are included in
this analysis (New Mexico: n ¼ 315; Western Washington:
n ¼ 202; and Los Angeles County: n ¼ 366). Of these, 631
and 606 reported physical activity at 24 months and 5
years, respectively. One woman had incomplete physical
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activity data at baseline and is, therefore, excluded from
some analyses.
Data collection
Physical activity. At the Western Washington and
New Mexico sites, physical activity data were collected
using an interview-administered questionnaire developed on the basis of the validated Modifiable Activity
Questionnaire (MAQ; ref. 22). The type, duration, and
frequency of sports/recreational and household activities
carried out in the past year were assessed. At the Los
Angeles County site, a lifetime history of physical activity
was obtained at baseline by asking respondents to recall
any/all activities carried out for at least 1 h/wk. The ages
at which the activity was done and the number of years the
activity was done were recorded, as well as the average
number of hours per week during the period of activity.
All follow-up assessments (i.e., at 24 months, 5 years, and
10 years) were standardized across sites, again on the
basis of the MAQ, and subjects were asked specifically
about physical activities during the year prior to the
interview.
Given the reported association between recreational
aerobic activity and breast cancer prognosis in the literature (5, 6, 7–9), we chose to focus our analysis on this type
of activity. Sixteen recreational physical activities (fast
walking, jogging, running, hiking, aerobics, bicycling,
swimming, tennis, golf, skiing, nordic track, fast dancing,
bowling, rowing, horseback riding, and light calisthenics)
were consistently assessed across all timepoints and were
coded into composite variables for analysis: (i) a continuous variable of MET-h/wk of moderate to vigorous
sports/recreation aerobic activity; and (ii) a 3-level categorical variable representing activity sufficient to meet
current physical activity guidelines for all adults (150
min/wk moderate activity or 75 min/wk vigorous
activity or an equivalent combination) in the United States
(23), which was coded as no activity, activity not sufficient
to meet guidelines, or meeting guidelines; 150 min/wk of
moderate activity is equivalent to approximately 9 METh/wk.
For participants from the Western Washington and
New Mexico sites, weekly average energy expenditure
was computed from reported recreational aerobic activities by assigning MET values for each activity using the
revised Compendium of Physical Activities (24). A MET is
defined as the ratio of associated metabolic rate for a
specific activity divided by resting metabolic rate (3.5 mL
of O2 per kg of body weight) such that a 2-MET activity
requires 2 times the resting metabolic energy expenditure
as sitting quietly. Each reported activity was categorized
as light (<3 METs), moderate (3–6 METs), or vigorous (>6
METs) intensity. Because participants from the Los
Angeles County site were added to the HEAL cohort after
baseline data collection, total aerobic activity in the year
prior to diagnosis was constructed from the lifetime
history measure of physical activity that provided METs
for each year prior to diagnosis. Follow-up physical
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activity was ascertained as for the other 2 sites. At each
timepoint, reported activities were converted to MET-h/
wk. A physical activity guideline variable, as described
above, was derived in a manner compatible with data
from the other 2 sites.
Covariates. Demographic information, including
standard measures of age, education, and race/ethnicity
(African American, Hispanic, or non-Hispanic White),
was collected at baseline, as was information on personal
and family medical history, smoking, and age at menopause. Measured height and weight at study enrollment
were used to compute body mass index (BMI) as weight
(kg)/height (m)2 for participants from Washington and
New Mexico. Disease stage was based on the American
Joint Committee on Cancer (AJCC) stage of disease classification obtained from the Surveillance, Epidemiology
and End Results (SEER) registry records. Breast cancer
treatment data were obtained from medical record
abstraction and SEER data and were coded as: surgery
only; surgery with radiation, or any chemotherapy. Use of
tamoxifen was obtained from medical record abstraction
and self-reported use at the baseline and 24-month assessments; tamoxifen users were defined as women who used
tamoxifen at any time through to the 24-month follow-up
period. Menopausal status at baseline was determined
using an algorithm (25) that assigned women into pre-,
post-, or unclassifiable menopausal status on the basis of
age, date of last menstruation, hysterectomy and oophorectomy status, and levels of serum estradiol, estrone, and
follicle-stimulating hormone. Comorbid medical conditions were assessed at the 24-month interview by asking
participants to report which of 18 medical conditions plus
other cancers had ever been diagnosed by a physician, and
whether their current activities were limited by any of
these conditions. A comorbidity summary score was
generated on the basis of the number of medical conditions that limited current activities, categorized as either 0
or 1 or more conditions.
Information on a limited number of covariates was
reassessed via self-reported questionnaire at the 5-year
and 10-year follow-ups. Changes in marital status,
employment, smoking status, and BMI over the 10-year
follow-period were, therefore, also considered as predictors of the 10-year change in MET-h/wk. The change in
BMI was modeled as a continuous variable. Changes in
marital status, employment and smoking status were
initially modeled as dichotomous variables (Y/N). Subsequently, the following specific changes were also examined: (i) married or living with partner to other (widowed,
divorced, separated); (ii) employed to not employed
(including retirement, disability, or other leave); and (iii)
current smoker to former smoker.
Statistical analysis
Participant characteristics according to physical activity
(0, >0 to 9, or 9 MET-h/wk) in the year prior to diagnosis
were compared using analysis of variance and c2 tests as
appropriate. The baseline characteristics of women fol-

www.aacrjournals.org

lowed through 10 years and those with missing data were
also compared. Linear regression was used to describe the
associations between baseline demographic and prognostic factors and physical activity levels (MET-h/wk) at each
follow-up, as well as at the 10-year change in MET-h/wk.
The ORs for meeting physical activity guidelines at 5 and
10 years after diagnosis were calculated using logistic
regression, with and without adjustment for age and BMI
as continuous variables. The ORs for increasing (sufficient
to meet physical activity guidelines) or decreasing activity
over time were similarly calculated according to baseline
demographic and prognostic factors. A variety of predictor variables were considered, including: age (<55 vs. 55
years at baseline), race/ethnicity/study site (as only African American women were recruited in LA county),
education (<college grad, college grad), BMI (<25 vs.
25 kg/m2), smoking status (current vs. never/former),
physical activity in the year prior to diagnosis (MET-h/
wk), menopausal status (pre vs. post), breast cancer stage
at diagnosis (Stages 0 or I vs. Stages II or IIIa), initial breast
cancer treatment (surgery only vs. surgery þ radiation or
any chemotherapy), estrogen receptor (ER) status (ER
positive vs. ER negative), tamoxifen use (never vs. ever),
the presence of 1 or more female relatives with history of
breast cancer (Y/N), and activity-limiting comorbidities
(1 vs. 0). In the linear models estimating the 10-year
change in MET-h/wk, changes in marital status, employment, smoking status, and BMI were additionally examined as covariates.
Statistical analyses were carried out using SAS software, Version 9.2 (SAS Institute, Cary, N.C.; ref. 26). All
tests were 2-sided and statistical significance was set at
P < 0.05.

Results
Characteristics of HEAL participants according to their
level of recreational aerobic physical activity in the year
prior to diagnosis, as reported at baseline entry into the
study, are presented in Table 1. Overall, 37.5% of women
reported doing no recreational aerobic activity, 28%
reported doing an average of more than 0 to 9 MET-h/
wk, and 34% reported doing more than 9 MET-h/wk on
average during the year prior to their breast cancer
diagnosis.
The mean level of activity in MET-h/wk remained
relatively stable over 5 years of follow-up (mean change
 SD: 0.59  16.2 MET-h/wk), with a dramatic decrease
occurring between 5 and 10 years postdiagnosis (mean
change  SD: 4.90  14.1 MET-h/wk). This general
pattern was evident irrespective of age, BMI, race/ethnicity, or treatment type (Fig. 1).
A substantial proportion of survivors engaged in little
or no activity throughout the follow-up period, with
42.0%, 40.7%, and 59.1% reporting less than 3 MET-h/wk
(roughly equivalent to walking at an average pace of 2 to
2.9 mph for 1 hour) at 24 months, 5 years, and 10 years
after enrollment, respectively. Figure 2 shows the percentage of survivors meeting current U.S. physical activity
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Table 1. Baseline characteristics of HEAL breast cancer survivors according to average MET-h/wk of
recreational aerobic activity reported for year prior to breast cancer diagnosis
Physical activity, year prior to diagnosis
ALL

0 MET-h/wk
n ¼ 236

>0–9 MET-h/wk
n ¼ 167

9 MET-h/wk
n ¼ 227

Variable

Mean

SD

Mean

SD

Mean

SD

Mean

SD

P

Age
BMI (kg/m2)a

54.3
26.5
n

9.2
5.5
%

54.1
27.9
n

9.0
6.0
%

53.9
27.4
n

8.1
5.9
%

54.8
25.0
n

10.1
4.2
%

0.38
<0.001

391
160
67
13

62.0
25.4
10.6
2.1

84
128
22
2

35.6
54.2
9.3
0.9

135
7
20
5

80.8
4.2
12.0
3.0

171
25
25
6

75.4
11.0
11.0
2.6

21
352

3.3
55.8

14
153

5.9
64.8

2
81

1.2
48.5

5
117

2.2
51.5

258

40.9

69

29.2

84

50.3

105

46.3

219
381
31

34.7
60.4
4.9

80
141
15

33.9
59.8
6.4

53
106
8

31.7
63.5
4.8

86
133
8

37.9
58.6
3.5

309
250
72

49
39.6
11.4

111
82
43

47.0
34.8
18.2

90
62
15

53.9
37.1
9.0

107
106
14

47.1
46.7
6.2

153
246
182

26.3
42.3
31.3

57
85
74

24.2
36.0
31.4

44
67
47

26.4
40.1
28.1

52
93
61

22.9
41.0
26.9

350
95

24.1
78.6

126
44

74.1
25.9

97
23

80.8
19.2

127
27

85.2
17.5

196
236
199

31.1
37.4
31.5

87
74
75

36.9
31.4
31.8

47
65
55

28.1
38.9
32.9

62
96
69

27.3
42.3
30.4

359
272

56.9
43.1

149
87

63.1
36.9

86
81

51.5
48.5

123
104

54.2
45.8

Ethnicity
Non-Hispanic White
Black
Hispanic
Other
Education
<High School
High School and/or
some college
College grad
Menopausal status
Pre
Post
Unknown
Smoking
Never
Former
Current
Stageb
In situ
Stage 1
Stage II–IIIa
ER statusc
Positive
Negative
Treatment
surgery only
surgery þ radiation
chemotherapy (any)
Tamoxifen
No
Yes
1 female relative with history
of breast cancer
No
Yes

<0.001

<0.001

0.49

0.0002

0.74

0.15

0.09

0.06

0.35
339
243

53.7
38.5

139
80

58.9
33.9

88
66

52.7
39.5

112
96

49.3
42.3

P, between-group differences were tested using analysis of variance and c2 tests as appropriate
a
not measured in participants from LA county
b
n ¼ 50 missing
Never smoker ¼ smoked <100 cigarettes in lifetime.
Menopausal status at study enrollment was determined on the basis of age, date of last menstruation, hysterectomy, and
oophorectomy status, and serum levels of estradiol, estrone, and follicle-stimulating hormone.
c
n ¼ 1,683, excluded due to: not done (n ¼ 82), borderline (n ¼ 1), unknown (n ¼ 22), not in chart (n ¼ 81)
Female relatives included sisters, mother, daughters, grandmother, aunt, or nieces; 49 women responded 'Don't know' regarding 1 or
more female relative diagnosed with breast cancer.
Tamoxifen use included any use up until the 24-month follow-up.
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Figure 1. Average MET-h/wk of moderate-to-vigorous aerobic exercise among breast cancer survivors over 10 years of follow-up according to (i) age, (ii) BMI,
(iii) race/ethnicity and study site, and (iv) initial breast cancer treatment.

recommendations (23) at each follow-up period. Only 49
women (7.8%) met physical activity guidelines at all timepoints. In contrast, 226 (35.9%) women were insufficiently
active to meet physical activity guidelines at any followup period, and an additional 135 (21.4%) met guidelines at
only 1 timepoint. Sixty-two (9.8%) initially inactive wom-

en became sufficiently active to meet current guidelines
between baseline and the 10-year follow-up period. Seventy-one women (11.3%) were missing physical activity at
1 or more intermediary timepoints.
In linear regression models, only baseline BMI (P ¼
0.029) was significantly associated with the 10-year

100%

80%

60%
Figure 2. Percentage of breast
cancer survivors meeting aerobic
physical activity recommendations
over 10 years of follow-up.

>150 mins/wk
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change in MET-h/wk of physical activity. After adjusting
for baseline age and BMI in logistic regression models, no
demographic or prognostic factor was significantly positively associated with the likelihood of meeting physical
activity guidelines at the 5- or 10-year follow-up, apart
from being Hispanic (5 years only) and meeting the
guidelines in the year prior to diagnosis (Table 2). Being
African American or a current smoker was associated
with a lower relative likelihood of meeting physical activity recommendations at 5 years only. Changes in BMI,
smoking status, marital status, or employment status
during the 10-year follow-up were not significantly
associated with the 10-year change in physical activity
(MET-h/wk).

Discussion
In this cohort of breast cancer survivors, mean aerobic
recreational physical activity levels remained relatively
constant up to 5 years postdiagnosis with a substantial

drop between 5 and 10 years. Only a very small proportion
(12.3%) of initially inactive women became sufficiently
active to meet physical activity guidelines over 10 years
of postdiagnosis follow-up, while the majority of breast
cancer survivors were insufficiently active to meet
current physical activity guidelines throughout 10 years
of follow-up.
Prevalence estimates from the 2007 Behavioral Risk
Factor Surveillance System (BRFSS), an ongoing population-based survey of U.S. adults 18 years or older, indicated that 60.4% of women self-reported sufficient moderate-to-vigorous activity (all domains) to meet physical
activity recommendations (27). The 2008 National Health
Interview Survey (NHIS) estimated that 39.9% of women
18 years or older met physical activity recommendations
through recreational activities, with little change over the
past 10 years (28). Both of these estimates are higher than
those observed in our cohort of breast cancer survivors.
Similar to our findings, the prevalence of sufficient

Table 2. Relative odds of meeting physical activity guidelines at 5 and 10 years after diagnosis, according to
select baseline demographic and prognostic factors
OR (95% CI)
Variable

5-year postdiagnosis

10-year postdiagnosis

Age <55 years at diagnosis (n ¼ 344)
Age 55 years at diagnosis (n ¼ 287)
BMI <25.0 kg/m2 (n ¼ 388)
BMI 25.0 kg/m2 (n ¼ 343)
Non-Hispanic White (n ¼ 391)
Hispanic (n ¼ 67)
African American (n ¼ 160)
College grad (n ¼ 372)
College grad (n ¼ 258)
Never or former smoker (n ¼ 559)
Current smoker (n ¼ 72)
In situ or Stage 1 (n ¼ 399)
Stage II–IIIA disease (n ¼ 182)
Estrogen-receptor negative (n ¼ 95)
Estrogen-receptor positive (n ¼ 350)
Surgery only (n ¼ 196)
Surgery þ radiation (n ¼ 236)
Any chemotherapy (n ¼ 199)
No female relative with breast cancerb (n ¼ 388)
1þ female relative(s) with breast cancer (n ¼ 243)
No comorbiditya (n ¼ 469)
Presence of 1 comorbidity (n ¼ 140)
Do not meet PA guidelines prediagnosis (n ¼ 414)
Meet PA guidelines prediagnosis (n ¼ 216)

1.00
1.06 (0.73–1.56)
1.00
0.86 (0.62–1.21)
1.00
1.82 (1.07–3.09)
0.37 (0.24–0.57)
1.00
1.34 (0.91–1.96)
1.00
0.32 (0.14–0.73)
1.00
0.84 (0.54–1.31)
1.00
0.67 (0.35–1.29)
1.00
1.24 (0.78–1.96)
1.23 (0.74–2.04)
1.00
1.38 (1.01–1.88)
1.00
0.73 (0.44–1.20)
1.00
2.76 (1.85–4.10)

1.00
0.95 (0.64–1.39)
1.00
1.01 (0.68–1.49)
1.00
0.94 (0.51–1.74)
0.28 (0.16–0.51)
1.00
1.20 (0.78–1.85)
1.00
0.54 (0.22–1.35)
1.00
0.66 (0.89–1.11)
1.00
0.66 (0.33–1.31)
1.00
1.66 (0.97–2.84)
1.57 (0.87–2.83)
1.00
1.04 (0.638–1.60)
1.00
0.85 (0.48–1.50)
1.00
3.35 (2.13–5.28)

Abbreviations: CI, conﬁdence interval; BMI, body mass index; PA, physical activity.
ORs are adjusted for age and baseline BMI.
a
Information on comorbidities was collected at 24-month follow-up.
b
Includes 49 women who responded 'Don't know' regarding 1 or more female relatives diagnosed with breast cancer; female relatives
included sisters, mother, daughters, grandmother, aunt, or nieces.
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activity was lower with advancing age; however, sexspecific estimates by age were not reported, limiting our
ability to make direct comparisons.
Our study and both population-based surveys noted
above are limited by the reliance on self-reported physical
activity data. Recent accelerometer-based estimates of
physical activity from the 2003–04 and 2005–06 National
Health and Nutrition Examination Survey (NHANES)
showed that women without a history of breast cancer
participated in moderate-to-vigorous intensity activity for
a mean 10.6 min/d, while women with a history of breast
cancer participated for a mean 3.7 min/d (29). Thus, the
true prevalence of activity in our cohort is likely to be even
lower than reported. Future studies of this population will
benefit from directly measured physical activity assessment methods and the availability of data from longitudinal and age-stratified population-based cohorts of U.S.
women without breast cancer for direct comparison.
Our inability to identify many significant predictors of
long-term physical activity participation suggests that the
factors influencing physical activity behaviors in breast
cancer survivors are complex and may differ from those in
the general population. Additional consideration of psychosocial factors and issues related to pain management,
fatigue, and specific treatment effects may help to better
understand the unique issues faced by cancer survivors
and their impact on physical activity participation. Moreover, issues related to perceived neighborhood safety and
access to parks and other active recreational opportunities
may also be an issue that is particularly relevant to inner
city residents such as those from Los Angeles County (30),
and could explain, in part, the lower levels of activity
reported by African American women in this study.
The finding that prediagnosis physical activity is a
strong predictor of postdiagnosis activity up to 10 years
after diagnosis is consistent with data from the general
population (31) and supports population-wide physical
activity promotion. However, a breast cancer diagnosis
may provide a unique opportunity to promote the uptake
of physical activity among previously inactive women
and, therefore, it is important to investigate specific factors associated with physical activity participation in
cancer survivors.
In an analysis of women 50 to 79 years of age from the
Women’s Health Initiative (5), recreational physical activity between pre- and postdiagnosis increased in 40% of
women, remained unchanged in 35%, and decreased in
25%. Although estimates of the magnitude of change were
not published, these results are similar to those from the
current study in which 44% of women reported a net
increase in activity over the 10-year follow-up, while 33%
remained unchanged (within 1 MET-h/wk of baseline
level) and 23% had decreased recreational activity. Our
observation of a sizeable drop in activity participation
between 5- and 10-year follow-up, despite no loss to
follow-up in the analysis sample, and across virtually all
subgroups of women, was somewhat surprising. It seems
unlikely that this pattern reflects aging alone, given the
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consistency and magnitude of the trend across all age
groups. Whether this reflects a cohort effect or a unique
aspect of the cancer survivorship experience is unclear.
The ability to make comparisons to other cancer survivor
cohorts will be informative in clarifying this issue. The
HEAL cohort represents 1 of the few breast cancer survivor cohorts with repeated assessments of physical activity
following diagnosis and with 10-year follow-up data on
physical activity and outcomes and, thus, provides valuable information on the long-term trends in recreational
physical activity participation in this population. However, the current cohort is likely affected by some degree of
healthy subject bias given that the women successfully
followed for 10 years were younger (54.3 vs. 56.5 years),
were less likely to smoke (11.4% vs. 17%), less likely to
have stage II or IIIa disease (51.3% vs. 69.5%), less likely to
have 1 or more physical activity-limiting comorbidities
(33.7% vs. 23.0%) at baseline, and were more likely to meet
physical activity guidelines prior to diagnosis (34.3 vs.
24.0%) than those without physical activity data at the 10year follow-up. Given the manner in which the HEAL
cohort was formed, other limitations of this study include
the lack of uniform eligibility criteria between study sites,
the different questionnaire for self-reported physical
activity assessment used at baseline at 1 of the study sites,
incompatible assessments of BMI over time between the
study sites and the inability to separate race and study site,
given that only African American women were recruited
from Los Angeles County and 96% of Hispanic women
were recruited in New Mexico. In addition, because complete breast cancer recurrence data is not available for the
HEAL cohort, this potentially important confounder
could not be considered. Finally, for this analysis, we
chose to focus only on patterns of recreational aerobic
physical activity rather than total activity, including
household, transportation, and occupational activities.
However, previous analyses that examined multiple
domains of activity in this cohort and others suggest that
postdiagnosis recreational physical activity is most
strongly associated with breast cancer survival (8, 32).
Although cancer treatment is commonly associated
with fatigue, pain, and other adverse side effects (33,
34), interventional studies suggest that women undergoing intensive therapy for breast cancer are able to be
physically active during and following treatments (35–
39). We did not observe any differences in postdiagnosis
physical activity according to treatment type in our
cohort. However, while regular physical activity participation is a modifiable lifestyle factor with the potential to
improve the cancer survival experience, and is endorsed
by the American College of Sports Medicine and American Cancer Society (4), a relatively small proportion of
breast cancer survivors are regularly active.
In this cohort, only 8% of breast cancer survivors were
sufficiently active to consistently meet physical activity
guidelines throughout the 10 years after diagnosis, while
40% to 60% of survivors engaged in little or no activity
throughout the follow-up period. Given its health
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benefits, ongoing recommendations for physical activity
should be made by all healthcare providers caring for
breast cancer survivors (40). However, future research
should seek to identify the key determinants of exercise
across survivorship so that interventions can be appropriately tailored.
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