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Implications
Practice: Exercise interventions during chemo-
therapy for breast cancer, particularly in the first 
half of treatment, may be important for preventing 
declines in physical activity often observed from 
pre- to post-chemotherapy.

Policy: Policymakers who want to improve the 
health and well-being of the growing number of 
women diagnosed with breast cancer should con-
sider supporting legislation that allocates funding 
for physical activity interventions during chemo-
therapy treatment, when women may need extra 
support to stay active.

Research: Future research should recruit women 
early enough to objectively measure trends in 
activity starting before breast cancer diagnosis, 
which could improve our understanding of 
when to intervene to prevent declines in physical 
activity.
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Abstract
Despite many potential benefits of physical activity during and 
after breast cancer treatment, activity levels typically decline 
from pre- to posttreatment. Most previous research has relied 
on self-reported activity. The purpose of this study were to 
assess patterns of daily, to objectively measured physical 
activity throughout chemotherapy for breast cancer, and to 
identify predictors of physical activity patterns. Participants 
were given a Fitbit before starting chemotherapy and asked 
to wear it throughout chemotherapy. Restricted cubic splines 
assessed nonlinear patterns of Fitbit measured total physical 
activity (TPA) and moderate-to-vigorous physical activity 
(MVPA) throughout the duration of chemotherapy (mean = 17 
weeks, standard deviation [SD] = 6.3). Mixed-effects regression 
models assessed the rate of physical activity decline. 
Regressions of subject-level random slope assessed predictors 
of the rate of physical activity decline on participant and 
cancer characteristics and self-reported physical and cognitive 
functioning. Participants (n = 32) were on average 50 years 
old; the majority had stage II breast cancer. MVPA declined 
linearly at a mean rate of 1.4 min/day (p = .002) for every 10% 
of chemotherapy completed, whereas TPA declined linearly at 
an average rate of 13.4 min/day (p = .0007) for every 10% 
of chemotherapy completed, until around halfway through 
chemotherapy, when activity rates leveled off. HER+ receptor 
status was associated with a greater rate of MVPA decline, 
β = 13.3, p = .04. This novel study of objectively measured 
daily MVPA throughout chemotherapy showed that most 
reductions in activity occurred during the first half of a course 
of chemotherapy. Targeting this early period of chemotherapy 
may be important for preventing declines in activity levels 
throughout chemotherapy.
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INTRODUCTION
More than 3.1 million women are currently living 
with a diagnosis of breast cancer in the United 
States [1]. The increased breast cancer survival rate 
has necessitated a shift in cancer care toward sup-
porting quality of life during and after treatment. 
About 40%–75% of women diagnosed with breast 
cancer receive chemotherapy [1], which is associ-
ated with negative side effects, including fatigue, 

nausea, disturbed sleep, decreased activity, and 
weight gain [2–4]. Patients with breast cancer treated 
with chemotherapy often report poorer quality of 
life, including impaired cognitive and physical func-
tioning, compared to patients with breast cancer not 
treated with chemotherapy [5–8]. Data from animal 
and human studies indicate that physical activity 
after a diagnosis of breast cancer may counteract 
some of these negative effects and increase disease-
free survival, thus improving quality of life for breast 
cancer survivors [9–14].

Despite many potential benefits of physical activity 
during and after breast cancer treatment, activity 
levels typically decline from pre- to posttreatment 
[15–19]. Most existing research on physical activity 
in breast cancer has focused on the posttreatment 
period. These studies have found activity levels to be 
lower than healthy controls and well below recom-
mended levels [20–24]. Numerous observational 

applyparastyle "fig//caption/p[1]" parastyle "FigCapt"
applyparastyle "fig" parastyle "Figure"

Continuous, objective measurement of physical activity 
during chemotherapy for breast cancer: the Activity in 
Treatment pilot study
Sandahl H. Nelson,1,2 Lauren S. Weiner,1,2 Loki Natarajan,1,2 Barbara A. Parker,2,3 Ruth E. Patterson,1,2  
Sheri J. Hartman1,2,

Correspondence to: Sheri 
J. Hartman, sjhartman@ucsd.edu

Cite this as: TBM 
2020;10:1031–1038
doi: 10.1093/tbm/ibz079

© Society of Behavioral Medicine 
2019. All rights reserved. For permis-
sions, please e-mail: journals.permis-
sions@oup.com.

http://orcid.org/0000-0002-3719-0624


ORIGINAL RESEARCH

page 1032 of 1038 TBM

studies have examined patterns of physical activity 
during active treatment for breast cancer [15–19,25–
27]. However, to our knowledge, all studies but 
one have relied on self-reported activity levels and 
therefore could only capture periodic, often retro-
spective, snapshots of activity. Despite these limi-
tations, most studies agree that physical activity 
decreases from pre- to posttreatment [15–19] and 
that women who receive chemotherapy have greater 
declines [15,19,26].

Numerous patient-related factors have been as-
sessed as predictors of physical activity decline 
during chemotherapy, including age and obesity, 
but findings are mixed [15,17–19]. Impairments 
in cognitive [28] and physical functioning [29] are 
highly prevalent among women undergoing treat-
ment for breast cancer and have been associated 
with physical activity levels [30,31]. To date, no 
published studies have examined the relationship 
of pretreatment cognitive or physical functioning 
with trajectory of objectively measured physical 
activity during the treatment for breast cancer. 
Given that physical activity during treatment may 
increase the efficacy of chemotherapy [32,33], 
identifying patterns and predictors of physical 
activity during chemotherapy can have a signifi-
cant public health impact by facilitating a deeper 
understanding of key points and populations for 
intervention.

The Activity in Treatment pilot study assessed 
breast cancer patients’ daily physical activity levels 
using objective measurement throughout chemo-
therapy. Women were recruited before starting 
chemotherapy. Participants were given a wrist-
worn activity tracker (Fitbit Charge HR) to wear 
throughout the duration of chemotherapy. Daily ac-
tivity data and chemotherapy information were gath-
ered to assess natural trends in free-living physical 
activity throughout chemotherapy, and health and 
participant characteristics associated with changes 
in activity. Building on evidence that physical ac-
tivity is beneficial during chemotherapy [14], yet is 
decreased in breast cancer survivors [20–24], these 
in-depth data will identify critical times for interven-
tion to prevent physical activity declines.

METHODS

Study design
This longitudinal pilot study recruited patients 
with breast cancer who were scheduled for but 
had not yet started chemotherapy at a compre-
hensive cancer center. Data were collected from 
December 2015 to February 2018. Potential parti-
cipants were first telephone-screened for eligibility 
based on the following inclusion criteria: (1): diag-
nosed with breast cancer; (2) scheduled to receive 
chemotherapy, but had not yet started; (3) receiving 
chemotherapy at the cancer center; (4) willing to 

wear a Fitbit throughout chemotherapy; (5) access 
to Fitbit-compatible computer, phone, or tablet; (6) 
able to read and communicate in English; (7) aged 
21–85 years; and (8) no serious physical limitations 
that greatly limited mobility.

Eligible participants attended one in-person visit 
before initiating chemotherapy. Participants were 
provided a wrist-worn activity tracker, the Fitbit 
Charge HR. They were asked to wear the Fitbit for 
24 hr/day throughout chemotherapy and to sync it 
at least once a week. Participants were asked not to 
alter their activity in any way. At this visit, baseline 
questionnaires were completed. At study comple-
tion, data from electronic medical records were col-
lected, including cancer characteristics at diagnosis, 
surgery type, chemotherapy regimen, and date of 
each infusion visit. The study was approved by the 
institutional review board and all participants pro-
vided written informed consent.

Measures
Fitbit measured physical activity
Physical activity data were collected through the 
Fitbit Charge HR, an accelerometer-based activity 
meter that collects data on intensity of physical ac-
tivity at the minute level. Initial validation studies 
of the Fitbit Charge HR have shown strong agree-
ment with ActiGraph GT3X-measured moderate-
to-vigorous physical activity (MVPA) [34,35]. The 
Fitbit is watch-sized, provides a digital clock, is 
wrist-worn, and holds 20  days of data. Fitbit data 
(physical activity and heart rate) were accessed 
through Fitabase, a web-based database program 
that collects physical activity, heart rate, and sleep 
data from the Fitbit cloud. Study staff monitored 
Fitabase weekly to ensure that the Fitbit was being 
synced and charged. Participants were contacted if 
they had not synced for at least 1 week or if battery 
charge was low. Fitbit’s proprietary algorithm classi-
fies the types of activity over a 24-hr day, with each 
minute classified as being asleep, sedentary, or in 
light, moderate, or vigorous activity. Activity level 
by minute was downloaded and cleaned using R 
[36] to calculate daily total physical activity (TPA) 
minutes, MVPA minutes, and total non-sleep wear 
minutes. Non-wear time was determined by lack 
of heart rate and activity (steps or intensity) at any 
given minute. Days were considered “valid” if there 
was any wear recorded (defined as >5 min of wear). 
This 5-min threshold for a valid Fitbit wear day 
was used to avoid recording days where the Fitbit 
had simply been picked up and moved from one 
place to another, while simultaneously avoiding 
excluding days where the participant had purpose-
fully worn the Fitbit. Analyses used inverse wear 
time weighting, which has been validated to account 
for missing wear without excluding days based on 
minimum wear hours in a day [37].
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Chemotherapy
We defined chemotherapy time in terms of the ori-
ginal chemotherapy plan. Participants who, after 
completing or stopping their original planned 
chemotherapy, were switched to a different chemo-
therapy regimen and given a new chemotherapy 
plan, were considered finished with the original 
chemotherapy plan for the purposes of our ana-
lyses. The first day of chemotherapy was defined 
as the first day of infusions and the final day was 
defined as 14  days after the last infusion of the 
original chemotherapy plan. Fourteen days was 
chosen because it was the mean length of time be-
tween infusions.

Other measures
Medical charts were abstracted to obtain information 
regarding cancer diagnosis and treatment (cancer 
stage at diagnosis, receptor status, date of each in-
fusion), height, and weight (to calculate body mass 
index [BMI]). Baseline questionnaires were used to 
collect demographic data as well as self-reported 
cognitive and physical functioning from the Patient-
Reported Outcomes Measurement Information 
System (PROMIS) short form questionnaires. The 
PROMIS short form questionnaires are fixed-length 
measures that assess the full range of symptom se-
verity [38]. Questions evaluate symptoms over the 
past 7 days on a 5-point ordinal Likert scale (never, 
rarely, sometimes, often, always). Cognitive func-
tioning was assessed with six items and physical 
functioning was assessed with four items. PROMIS 
scores are standardized with a mean of 50 and an SD 
of 10, with higher scores representing higher cogni-
tive or physical functioning [39].

Data analyses
Descriptive statistics (mean/SD or n/%) were calcu-
lated for demographics, self-reported functioning, 
and cancer-related variables. We also calculated 
mean and standard deviation (SD) for the number of 
days participants wore the Fitbit and the percentage 
of chemotherapy days with Fitbit wear. We [1] calcu-
lated the mean and SD for each participant’s average 
minutes/day of MVPA, TPA, and hours/day of non-
sleep wear overall; and [2] calculated these values 
during the time pertaining to 0%–10%, 45%–55%, and 
90%–100% of chemotherapy completed. Given vari-
ation in chemotherapy lengths among participants, 
the percentage of treatment that had been com-
pleted at each day (percentage chemotherapy com-
pleted) was used as the time variable to standardize 
the time axis, with all analyses controlling for the 
total number of chemotherapy infusions. Patterns of 
physical activity were examined graphically by plot-
ting the average day level physical activity (MVPA 
or TPA) by percentage of chemotherapy completed, 
with a rolling average of physical activity overlaid as 
a line to help visualize trends.

Statistical analysis
Restricted cubic splines (RCS) were used to model 
patterns of change in physical activity (MVPA and 
TPA) throughout chemotherapy (modeled as the 
percentage of chemotherapy completed) while 
allowing for nonlinearity. RCS models included 
three knots as determined by comparison of the 
quasi-information criterion. The three knots were 
located at pre-specified locations according to 
the percentiles of the distribution of percentage 
of chemotherapy completed, the 5th, 50th, and 
95th percentiles [40]. The RCS model was car-
ried out using mixed-effects regression with a 
subject-level random intercept and slope. A  test 
for nonlinearity was carried out by comparing 
the log likelihoods of the model containing the 
knots with the linear model. RCS were carried 
out using PROC GLIMMIX, SAS, version 9.4 
(SAS Institute Inc., Cary, NC). Interpretation of 
nonlinear models was done graphically by plot-
ting predicted physical activity (MVPA or TPA), 
based on the RCS model, on the y-axis by per-
centage of chemotherapy completed on the 
x-axis.

After visual inspection of the RCS model, we 
assessed the linear change in physical activity 
throughout chemotherapy (modeled as the per-
centage of chemotherapy completed) for the visu-
ally ascertained linear range (0%–60% for MVPA 
and 0%–50% for TPA) using linear mixed-effects 
models with a subject-level random intercept and 
slope on percentage of chemotherapy completed. 
All models controlled for the confounding effects 
of total number of chemotherapy infusions, cancer 
stage, receptor status, education, baseline BMI, and 
age. All models accounted for wear time using in-
verse wear time weighting [37] and used an unstruc-
tured covariance structure.

We assessed seven possible predictors of the 
rate of physical activity change: participant char-
acteristics (age, baseline BMI), cancer-related vari-
ables (receptor status, cancer stage, mastectomy), 
and baseline self-reported functioning (cognitive 
and physical). Predictors were assessed by first 
determining the subject-specific slope. Slopes were 
determined using a linear mixed-effects model of 
physical activity measures (MVPA and TPA; separ-
ately) on percentage of chemotherapy completed, 
with a subject-level random intercept and slope, 
controlling for total number of chemotherapy in-
fusions and using inverse wear time weighting. The 
linear mixed-effects model was carried out on only 
the portion of chemotherapy determined to have a 
linear decline in activity based on visual assessment 
of the RCS model. We then regressed the subject-
level slope on each of seven possible predictors: age, 
baseline BMI, receptor status, cancer stage, mastec-
tomy, and baseline self-reported cognitive and phys-
ical functioning.
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RESULTS

Study population
Eighty-one women were telephone-screened for 
eligibility. Of these, 33 were eligible and 32 com-
pleted a baseline visit. Ineligibility reasons in-
cluded: already started chemotherapy (n  =  19), 
change in treatment plan/no longer receiving 
chemotherapy (n  =  12), not receiving chemo-
therapy at the cancer center (n  =  5), uncomfort-
able reading/communicating in English (n  =  3), 
and not interested/unable to comply with study 
procedures (n = 42).

Baseline characteristics of the 32 participants are 
outlined in Table 1. Participants were on average 
50 years old, had a BMI of 28 kg/m2, and reported 
roughly average self-reported cognitive and physical 
functioning. Most participants had stage II cancer 
and received a lumpectomy. Participants received a 
mean of 10 chemotherapy infusions and had a mean 
chemotherapy duration of 17 weeks.

Physical activity trends
Table 2 provides the distribution of Fitbit wear and 
average physical activity (minutes/day of TPA and 
MVPA) overall and at segments of chemotherapy 
corresponding to 0%–10%, 45%–55%, and 90%–100% 
of chemotherapy completed. On average, women 

wore the Fitbit for 84% (SD = 20.1) of their chemo-
therapy days and wore the Fitbit on average 13 
(SD  =  2.7) waking hours/day. Participants aver-
aged 11 (SD = 9.4) minutes/day of MVPA and 189 
(SD = 77.2) minutes/day of TPA.

Figures 1 and 2 provide graphical representations 
of average day level physical activity by percentage 
of chemotherapy completed. Figure 1 shows that 
MVPA declines throughout chemotherapy, whereas 
Fig. 2 shows that TPA declines until about halfway 
through chemotherapy and then levels off. Because 
these figures appear to suggest a tapering off in the 
decline in activity, we assessed the significance of 
a nonlinear association between activity and per-
centage of chemotherapy completed.

Nonlinear analysis of activity by percentage 
of chemotherapy completed shows a significant 
nonlinear association for both MVPA and TPA 
(both p < 0.001). Figures 3 and 4 provide graphical 
interpretations of the nonlinear model. In Fig. 3, 
MVPA declines roughly linearly until around 60% of 
chemotherapy and then levels off. In Fig. 4, TPA de-
clines until around 50% of chemotherapy and then 
rebounds slightly.

On the basis of our nonlinear analysis, we carried 
out statistical analysis of the linear change in activity 
by percentage of chemotherapy completed, during 
the portion of chemotherapy with a linear trend (0%–
60% for MVPA and 0%–50% for TPA based on visual 
inspection of the nonlinear analysis). Linear analysis 
shows a significant decrease in MVPA and TPA as 
chemotherapy progresses (β = −14.2, p = .002 and 

Table 1  | Characteristics of the sample of breast cancer patients 
(N = 32)

Mean (SD) or n/%

Demographics  
 Age, years 49.6 (10.72)
 Body mass index, kg/m2 27.5 (6.03)
 White 25/78.1%
 Latina 5/15.6%
 Education (% college graduates) 20/62.5%
 Married of living with partner 17/53.1%
 Employed 22/68.8%
Self-reported functioning  
 Cognitive 51.9 (10.92)
 Physical 54.0 (6.11)
Cancer characteristics  
 Disease stage  
  Stage I 5/15.6%
  Stage II 19/59.4%
  Stage III 6/18.8%
  Stage IV 2/6.3%
 Receptor type  
  HER2+ 9/28.1%
  ER+ or PR+, HER2- 12/37.5%
  Triple-negative (ER–, PR–, HER2–) 11/34.4%
Pathologically positive lymph nodes 18/58.1%
Mastectomy 9/28.1%
Number of chemotherapy infusions 9.7 (6.02)
Chemotherapy duration, weeks 17.3 (6.26)

Table 2  | Physical activity and Fitbit wear distribution in the sample 
of breast cancer patients (N = 32)

Variable Mean (SD)

Days with Fitbit weara 102.5 (48.42)
Percent of chemotherapy days with Fitbit wear 84.0 (20.10)
 Chemotherapy overall  
  Fitbit wear hr/dayb 12.9 (2.69)
  MVPA min/day 10.5 (9.43)
  Total PA min/day 189.1 (77.15)
 0%–10% of chemotherapyc  
  Fitbit wear hr/dayb 13.9 (2.80)
  MVPA min/day 15.2 (15.42)
  Total PA min/day 203.5 (89.75)
 45%–55% of chemotherapyc  
  Fitbit wear hr/dayb 12.4 (4.11)
  MVPA min/day 9.7 (11.00)
  Total PA min/day 183.8 (82.82)
 90%–100% of chemotherapyc  
  Fitbit wear hr/dayb 12.8 (3.57)
  MVPA min/day 7.2 (8.72)
  Total PA min/day 172.4 (93.01)
aDays with > 5 min of wear
bNon-sleep wear
cDistribution at proportion of chemotherapy completed
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β = −133.9, p = .0007). This can be interpreted as 
a 1.42 min/day decline in MVPA and a 13.39 min/
day decline in TPA for every 10% of chemotherapy 
that elapses, until the physical activity decline plat-
eaus, equating to a total decline of 8.5  min/day 
(1 hr/week) in MVPA and 67 min/day (7.8 hr/week) 
in TPA during the period of linear decline.

Predictors of physical activity
Age, BMI, receptor status, cancer stage, mastec-
tomy, and baseline cognitive and physical func-
tioning were assessed as predictors of the rate of 
physical activity decline. There were no significant 
predictors for TPA, although higher BMI did trend 
toward greater declines in TPA (β = −7.9, p = .09). 
For MVPA, receptor status was significant: those 
with a HER2+ receptor status had a significantly 
greater rate of decline than those with a HER2– 
and ER or PR+, or triple negative receptor status 
(β = 13.3, p = .04). However, when compared indi-
vidually, the difference between HER2+ and those 
who were HER2- /ER+ or PR+ and between HER2+ 
and triple negative did not achieve significance 
(β = 14.1, p = .05, and β = 12.5, p = .09). This result 
is likely due to the relatively small sample size when 
split into three groups. No other variables were sig-
nificant predictors for MVPA, although greater age 
and higher BMI did trend toward greater declines in 
MVPA (β = −0.42, p = .12 and β = −0.68, p = .16).

DISCUSSION
Using daily objective measurement of physical ac-
tivity throughout chemotherapy, we observed a sig-
nificant decline in MVPA and TPA from the start 
of chemotherapy until roughly halfway through 
treatment. Overall, participants decreased their ac-
tivity from pre- to post-chemotherapy by 1 hr/week 
in MVPA and 8 hr/week in TPA during the decline. 
We also found that HER2+ receptor status, greater 
age, and higher BMI were the strongest predictors of 
decline in MVPA.

To our knowledge, this is the first published 
study to objectively measure physical activity for 
the entire duration of chemotherapy outside of a 
physical activity intervention [41]. The only other 
published observational study we are aware of that 
used objective measures of physical activity during 
chemotherapy [27] compared a snapshot of the 
first 5 days of a chemotherapy cycle to the second 
5 days of a chemotherapy cycle among 28 patients 
with breast cancer. Our findings are consistent, as 
they also found significant decreases in minutes per 
day of MVPA (23.3 min/day to 21.9 min/day), but 
in contrast, they did not see any change in light ac-
tivity (310  min/day to 313  min/day) [27]. Our re-
sults are also consistent with the largest published 
study to examine physical activity during treatment 
for breast cancer [19], (n = 19,696) which assessed 
retrospectively self-reported pre-diagnosis activity 
and activity at 6  months post-diagnosis. Our use 
of objective measures also expands upon previous 
findings by permitting daily measurement, allowing 
us to identify precise timing of changes in physical 
activity levels during chemotherapy.

Several studies have reported that the greatest 
declines in physical activity were seen in women 
who received chemotherapy [15,19,25]. Our study 
focused on breast cancer patients receiving chemo-
therapy and, unlike earlier studies, examined factors 
within this population that might signal an oppor-
tunity for increased intervention to thwart decline. 
We found that those with a HER2+ receptor status 
had significantly greater declines in MVPA, in con-
trast to other studies that examined this predictor 
[19]. This may be because we restricted enrollment 
to those receiving chemotherapy and/or due to the 
chemotherapy used for HER2+ cancers [42]. We also 
found that increased age and BMI were associated 
with greater, although nonsignificant, decreases in 
MVPA, both of which are consistent with previous 
findings [15,18,19]. Studies assessing activity levels 
in women only after the completion of treatment 

Fig 1 | Distribution of moderate-to-vigorous physical activity by percent of chemotherapy completed with rolling average trend line, N = 32.
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have found that physical activity in breast cancer sur-
vivors is below recommended levels [20,21,24,43] 
and below that of matched controls [22,23]. These 
previous studies report only small further decreases 
in activity following completion of treatment [21,24]. 
Coupled with our findings, this suggests that the de-
cline in activity is occurring during treatment.

There are several limitations to our study. As this 
was a pilot study, the chief limitation is the small 
sample size. Despite this, the long duration of daily 
measurements allowed us to assess significance of 
the decline in activity. The assessment of physical 
activity throughout chemotherapy is also limited 
by the fact that women undergo chemotherapy re-
gimens of varying lengths. We attempted to miti-
gate the impact of this variation on our analyses 
by changing the time scale from days to percent of 
chemotherapy completed at each day. In this way, 
we could avoid having extremes of time with only a 
few, potentially sicker, participants still completing 
their chemotherapy. In addition, because of the 
varied chemotherapy regimens in this small sample, 
we could not include type of chemotherapy as a 

variable. We also did not collect treatment-related 
side effects such as nausea and neuropathy. Future 
studies should consider including type of chemo-
therapy and treatment-related side effects as pre-
dictors of physical activity during chemotherapy.

Another possible limitation is the use of the Fitbit 
to measure activity. Because the Fitbit provides the 
user immediate feedback on activity and steps taken, 
women may have been more active than usual, 
potentially attenuating our findings. However, a 
previous trial found that a Fitbit alone did not signifi-
cantly increase physical activity beyond that seen in 
controls [44]. A final limitation is the possibility that 
selection bias may have occurred. Because partici-
pants knew they would be provided a Fitbit, women 
more interested in/accustomed to physical activity 
may have self-selected to participate. One previous 
study showed that women with higher starting levels 
of activity had greater declines during treatment 
[19], thus our study may have seen greater declines 
than if no self-selection had occurred.

Despite limitations, using Fitbits to record ac-
tivity offered considerable advantages. First, using 

Fig 3 | Nonlinear association between percent of chemotherapy completed and moderate-to-vigorous physical activity, N = 32.

Fig 2 | Distribution of total physical activity by percent of chemotherapy completed with rolling average trend line, N = 32.
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an objective, versus self-report, measure to capture 
physical activity reduced possible bias due to re-
call or social desirability [45]. Second, the Fitbit 
monitors heart rate, making calculating wear time 
more accurate. Finally, the Fitbit is designed to 
be small, attractive, and acceptable for long-term 
use, which may have contributed to high compli-
ance with wearing the device for the entirety of 
chemotherapy.

Given the World Health Organization’s recom-
mendation of 150 min/week of MVPA [46], the de-
crease of 60 min/week of MVPA found in this study 
is alarming and likely contributes to the low activity 
levels seen among breast cancer survivors. These re-
sults indicate that interventions are needed early in 
chemotherapy to stem this decrease in activity and 
that Fitbits can be used to objectively measure ac-
tivity long term. The next step, beyond replicating 
these findings in a larger cohort, is to recruit women 
early enough to objectively measure trends in ac-
tivity starting before diagnosis. This would expand 
our understanding of the decline in objectively 
measured physical activity and provide a greater 
understanding of when to intervene. Finally, there 
is a need to design and evaluate tailored, targeted 
interventions to support patients that can be dissem-
inated and implemented within healthcare systems.

To our knowledge, this is the first published study 
to objectively measure physical activity throughout 
the duration of chemotherapy for breast cancer. 
This study examined patterns in activity and identi-
fied when during chemotherapy declines in physical 
activity occur, a critical finding that could help clin-
icians assess when their patients are most likely to 
need extra support to stay active and counteract this 
drop in physical activity.
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