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Abstract

Objectives—To determine whether self-reported exercise duration and intensity matched
accelerometer data in sedentary endometrial cancer survivors and age-matched controls.

Methods—~Participants were asked to wear an accelerometer and self-report exercise bouts,
duration, and intensity for one week. Self-reported duration was compared with accelerometer
data.

Results—Self-reported exercise-bout duration matched accelerometer duration 93% for
survivors and 99% for controls. Self-reported exercise-bout intensity matched accelerometer
intensity 70% for survivors and 66% for controls. There were no significant differences between
groups.

Conclusions—Sedentary endometrial cancer survivors and controls self-reported duration and
intensity of physical activity consistent with accelerometer data.
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Today, more then ever, there is a critical need to get more people to be more active for more
of the time to help address the current and future public health burden of unnecessary illness
and premature death caused by a sedentary lifestyle. Regular exercise promotes health by
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reducing the risk of heart disease, diabetes, high blood pressure, obesity, and primary and
secondary cancers.! Epidemiological studies estimate that as many as 250,000 deaths per
year in the United States (approximately 12% of the total) are attributable to a lack of
regular physical activity.!

In the United States, obesity is a problem of epidemic proportions.2 In the early 1990s,
20.6% of US adults were obese; and by 2003-2004, this percentage had increased to 32.2%.3
Extra pounds strain physiological systems, and obesity is a well-established risk factor for
several chronic diseases, including cardiovascular disease; diabetes; and cancers of the
breast, prostate, colon, and uterus.4” Weight change is a function of the balance between
energy intake and energy expenditure. If energy expenditure exceeds energy intake, one
loses weight, whereas if energy intake exceeds energy expenditure, one gains weight.
Exercise is an excellent method to help manage weight! by increasing the expenditure side
of the energy equation. To address the impact of an increasingly physically inactive society,
it is important to be able to accurately and feasibly assess an individual's activity and,
thereby, energy expenditure on a daily basis.

Accelerometers provide an objective assessment of individual physical activity. These small
electronic devices, which are typically worn with the sensor around the waist, placed over
one hip, collect and record activity counts by measuring accelerations in either uni-axial or
tri-axial planes (depending on the model). Accelerometers offer the ability to collect data
over a selected “epoch” length, usually ranging from 1 to 60 seconds, at the instrument's
sampling frequency (eg, 2.5 Hz). Data collected are based on the activity counts during the
chosen epoch length, which can then be categorized into specific intensities (eg, light,
moderate, or vigorous activity).

In many field research studies, however, it may not be feasible or economical for
participants to wear an accelerometer. In addition, many activities (eg, weight lifting,
moving boxes, swimming) are not measured accurately by accelerometer devices.?
Therefore, research involving physical activity and exercise often relies on the accuracy of
participant self-reports.

The accuracy of self-reporting is a concern, however. Research has shown that participants
generally tend to overreport their activity levels in terms of frequency, duration, and
intensity. In a review of the 2003-2004 National Health and Nutritional Examination Survey
(NHANES), Troiano and colleagues found that a considerably higher percentage of
participants self-reported, via recall interview, that they met the physical activity
recommendations than was indicated by accelerometer-measured activity. The authors,
therefore, suggested that self-reported activity levels should be interpreted with caution.10
Other studies have shown only a modest correlation between self-reported physical activity
using such methods as daily activity logs and weekly telephone 7-day recall interviews and
objective measures, such as accelerometers.11:12 Perceptions of exercise intensity are often
framed by current perceived health status and previous exercise experiences3; eg, a person
with a limited exercise history might tend to report a higher level of exertion for the same
activity than would a person with a consistent exercise history.

Moreover, most validation studies for accelerometers have used younger, fit populations,®
whereas the US population is continuing to get older* and less fit!® and, thus, more likely
to experience chronic disease. Accelerometers have also been primarily validated for
ambulation activities, such as walking.16:17

There are well over 10 million cancer survivors in the United States;18 1 in 3 women and 1
in 2 men will have a cancer diagnosis in their lifetimes.1® Patients with cancer tend to
become less active after diagnosis, with some never returning to previous levels of physical
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activity.20.21 Research on cancer survivors and exercise have shown that exercise benefits
the quality of life, decreases symptoms and treatment side effects, and aids in weight
management after a diagnosis of cancer.22-30 Given the importance of physical activity for
cancer survivors, as well as the growth of research in this area, it is important to know how
accurate respondent self-reporting is relative to more objective assessments, such as
accelerometry, for cancer survivors who are likely to be older and less active than the
general population.

This study is a secondary analysis of data from a pilot study of exercise in endometrial
cancer survivors. The research focuses on women who have had endometrial cancer because
obesity and sedentary behavior are risk factors for the disease, and endometrial cancer
survivors have been shown to have higher rates of obesity and inactivity than those of the
general population.31:32 The purpose of the analysis reported here was to assess the accuracy
of self-reported exercise frequency, duration, and intensity as compared to accelerometer
data in previously sedentary endometrial cancer survivors and age-matched controls with no
history of cancer. We hypothesized that participants' self-reports would match
accelerometer-indicated physical activity and that there would be no significant differences
between the 2 groups.

The University of Texas M. D. Anderson Cancer Center Institutional Review Board
reviewed and approved this study. Physically inactive endometrial cancer survivors and age-
matched controls with no history of cancer were recruited. Survivors had to have been
diagnosed with stage I, 11, or I1la endometrial cancer within the past 5 years and be at least 6
months posttreatment. Controls had no history of cancer. Individuals were excluded from
the study if they engaged in activity that met or exceeded the current public health physical
activity recommendations (eg, more than 150 minutes of at least moderate-intensity physical
activity per week) and had done so for at least 6 months.1:33

A convenience sample of endometrial cancer survivors was recruited from the M. D.
Anderson Cancer Center Gynecological Oncology Center and from Gynecologic Oncology
of Houston, a private gynecologic oncology clinic. Women returning to M. D. Anderson for
follow-up care received a letter containing information about the study and a number to call
if they were not interested in being contacted. The recruitment coordinator met with the
women who were interested and obtained informed consent. At Gynecologic Oncology of
Houston, the clinic's physician assistant identified women who met the inclusion criteria.
The recruitment coordinator then met with the patient at the clinic to explain the study,
screen for eligibility, and obtain informed consent.

Control group participants were recruited from Kelsey-Seybold Clinic, a multispecialty
health care organization. Eligible participants were identified in the Kelsey-Seybold
administrative database and were sent a form to return if they were interested in
participating in the study. A recruitment coordinator at the Kelsey Research Foundation
called the participants who returned forms to screen for eligibility. Eligible participants were
sent a packet containing an explanation letter, 2 copies of the informed consent document,
and a medical release form to be filled out by the participant's physician to obtain medical
clearance to participate in the exercise study.

Twenty-three survivors provided informed consent, obtained medical release, and were
scheduled for the initial orientation session. Of those 23, one participant dropped out before
attending the baseline session, another participant was unreachable, and one participant was
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dropped from the study owing to a cardiac arrhythmia. In sum, 20 survivors completed this
pilot study.

A total of 27 controls provided informed consent, obtained medical release from their
physicians and were scheduled for orientation. Three were excluded owing to cardiac
arrhythmias. Five withdrew from the study. One completed the study after this set of data
was collected. In sum, 18 controls completed this study. All the participants received
compensation for participation: a $40 gift card for the laboratory assessment session and a
$5 gift card for each daily diary returned (up to a total of $75).

All assessments were performed at the M. D. Anderson Behavioral Research and Treatment
Center. Participants' height, weight, body composition, resting ECG, resting blood pressure,
and resting heart rate were recorded. Participants completed a graded submaximal cycle
ergometry exercise test. Test termination criteria were set to 85% of the age-predicted
maximal heart rate or a respiratory exchange ratio of 1.0 or higher. Cycle ergometry was
chosen over treadmill testing because of a lessened risk of participants falling and the
relative ease of recording blood pressure and monitoring the ECG. At the start of the
exercise test, research staff explained the exercise test sequence to the participants, including
how to use the Borg rating of perceived exertion (RPE) scale.34 The Borg scale subjectively
allows the exerciser to rate her overall exertion on a scale of 6 to 20. Throughout the test, the
participants were asked to pedal at a consistent cadence of approximately 60 rpm. A
metabolic cart (Parvo True One, Sandy, UT) automatically controlled the resistance on the
cycle ergometer.

After completing all assessments, participants were given a 1-week exercise prescription to
follow. Participants were asked to exercise at a light (1.6 to 2.9 METS) to moderate (3-6
METS) intensity 3 days per week for 10 to 20 minutes. Prescribed days per week, duration,
and intensity of physical activity were based on the results of their exercise tests and
American College of Sports Medicine risk stratification guidelines for low-, moderate-, and
high-risk participants.3°

All participants were given daily diaries to record their physical activity sessions.
Participants were asked to record whether they did their recommended physical activity that
day, to specify the time they started and stopped their session, and to record the intensity of
exercise. Intensity was rated using the same RPE scale used during the exercise test.34
Copies of the scale were included in the diaries for easy reference. Study participants were
asked to assign a numerical value from the RPE scale to indicate the perceived exerted
intensity of each physical activity session. If light intensity was prescribed, they were asked
to exercise within a range of 9 to 11 on the scale. If moderate intensity was prescribed, they
were asked to exercise at approximately 12 on the scale. However, participants were
encouraged to report their actual perceived intensity, even if it was below or above the
prescribed value. Prepaid return mailers were provided for each day's diary. Participants
were asked to mail each daily diary on the same day it was completed to help prevent them
from filling all the diaries out at the same time, which could impact the accuracy of physical
activity recall. Participants were also provided a small incentive, in the form of a 5-dollar
gift card, for mailing each diary back in a timely manner.

The participants also were taught how to distinguish between light and moderate intensity
without the RPE scale. Light intensity was described as activities that require minimal effort,
such as walking 2 mph or doing yoga (approximately 2.5 METS).36 Moderate intensity was
described as activities that are not exhausting but increase heart rate somewhat and cause
light perspiration. Examples given were moderate to brisk walking (from 3.0 to 3.5 mph)
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and stationary cycling with 50 to 100 watts of resistance (3.0-5.5 METS).21 Participants
were asked to start their 1-week exercise program the day following their laboratory
assessment.

During the same 1-week period, participants were asked to wear an Actigraph GT1M
accelerometer (Actigraph L.L.C., Pensacola, FL). The Actigraph GT1M is a small electronic
device that collects and records activity counts by measuring accelerations ranging in
magnitude from 0.05 to 2.0 G at a frequency ranging from 0.25 to 2.5 Hz. Data collected
were based on activity counts using 60-second epochs. These epochs were then classified
into specific intensities of physical activity (eg, light, moderate, or vigorous). (See Figure 1
for an example of accelerometer data from a single day.) The women were instructed to
wear the accelerometer during all waking hours, around the waist, and over the midaxillary
line on the right hip, consistent with the manufacturer's guidelines. Demonstration on how to
wear the accelerometer was provided by the research staff as well as take-home written
instructions for easy reference. The accelerometer was also placed on the study participants
by the research staff before the end of the laboratory assessment. Participants were asked to
wear the accelerometers home to become familiar with the device and correct placement.
The participants were given a prepaid mailer with which to return the accelerometer at the
end of the study week.

Data Analysis

Data from the self-report diaries were double-entered for quality assurance. The
accelerometer data were downloaded using the manufacturer's software (Actilife, version
1.0.53). The accelerometer data were exported into an Excel file, where bouts of physical
activity were analyzed. A bout was defined as continuous activity lasting at least 10 minutes.
All other physical activity, such as gardening and household chores, was not analyzed.

Specific cutoff points were used to distinguish between light, moderate, and hard physical
activity on the accelerometer. Intensity was classified as light if the accumulation of
physical activity was 1951 counts per minute or less, moderate if the accumulated counts per
minute fell between 1952 and 5724, and hard if activity fell between 5725 and 9498 counts
per minute.3” A cutoff point to distinguish sedentary activity from light-intensity physical
activity was set at 100 counts per minute, as recommended by the manufacturer. Participants
were permitted to drop below their prescribed intensity cutoff points for one to 2 minutes per
10-minute bout of physical activity to allow for breaks common during physical activity,
such as water breaks.10 Participants who dropped below the set cut-point for the specified
intensity for 3 or more minutes during a bout of activity were then moved down to the next
intensity level and were classified as misreported (ie, moderate to low). It was also
conceivably possible for participants to temporarily exceed their prescribed physical activity
prescription. The same principle can be applied in this scenario. However, the established
cut-points are fairly broad enough to account for minor fluctuations in intensity, and no
interval training was prescribed or recommended for the study participants.

The self-reported data were classified as either “prescription met” or “prescription not met”
by analyzing the frequency of bouts prescribed versus those self-reported. Self-reported
physical activity duration and intensity were compared to accelerometer-recorded duration
and intensity. Three categories for duration were defined: self-report matched accelerometer,
self-report did not match accelerometer, and no accelerometer data for self-reported physical
activity time. Similarly, 4 categories for intensity were defined: self-report matched
accelerometer, self-report did not match accelerometer, no accelerometer data for self-
reported exercise time, and no intensity data for reported physical activity bout. If the self-
reported intensity and the accelerometer intensity did not match, the bout of physical activity
was classified as either overreported intensity or underreported intensity. (Underreported
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intensity indicated that the self-reported intensity was less than the accelerometer-recorded
intensity, and overreported intensity indicated that the self-reported intensity was greater
than the accelerometer-recorded intensity.) Percentages of over- and underreported bouts
were noted. To determine if there were differences between survivors and controls,
distributions were compared using the chi-square statistic to determine significance.

Twenty endometrial cancer survivors and 18 matched controls completed the study.
Participant demographic characteristics are listed in Table 1. Study participants were mostly
white and non-Hispanic, with the control group being slightly more diverse. Survivors and
controls were similar in age and physiological variables. Both groups of women were
similarly overweight as defined by body mass index (BMI). Mean BMI for survivors was
30.87 kg/m? (SD = 7.79), and mean BMI was 29.82kg/m? (SD = 6.63) for controls.
Predicted cardiorespiratory capacity (VO2 max) was 18.75 mlOy/kg/min (SD = 4.61) for
survivors, and 20.80 mlO,/kg/min (SD= 3.89) for controls, (difference in groups, P = 0.154).
VO2max values represent approximately the 10" percentile for women between the ages of
50 and 59 years.2

Nineteen of the 20 endometrial cancer survivors and 17 of the 18 controls returned usable
self-report diary data of exercise duration and intensity, (Table 2). For 18 (95%) of the 19
survivors and 15 (88%) of the 17 controls, self-reported activities matched the exercise
program given to them (“prescription met”).

In total, survivors reported 91 bouts of activity and controls reported 79 bouts, (Table 3).
When self-report and accelerometer information was available, duration of activity
measured by the accelerometer agreed with survivors' self-reports 93% of the time and with
controls' self-reports 99% of the time. No accelerometer data were recorded for 9 of the 91
(10%) self-reported survivor group bouts and 10 of the 79 (13%) self-reported control group
bouts. This was likely due to technical errors in accelerometer data recording or user error
during initializing or downloading of data. Self-reports did not match accelerometer reports
for 6 bouts of survivor physical activity and 1 bout of control physical activity recorded on
the accelerometers. There were no significant differences between groups (Chi2 P > 0.05).

Of the 91 self-reported bouts of activity, survivors did not report intensity for 3 bouts;
controls did not report intensity for 1 of their 79 reported bouts, (Table 4). When self-report
and accelerometer information was available, the intensity of physical activity was
accurately self-reported for 55 (70%) bouts in the survivor group and for 45 (66%) bouts in
the control group. Of the 24 bouts inaccurately reported by the survivor group, intensity was
overreported in 10 bouts and underreported in 14 bouts. Of the 23 bouts inaccurately
reported by the control group, intensity was overreported in 14 bouts and underreported in 9
bouts. There were no significant differences between survivors and controls (Chi2 P > 0.05).

Discussion

In this pilot study, self-report data showed high agreement with accelerometer data,
particularly for duration of activity. There were no significant differences between
endometrial cancer survivors and controls in either duration or intensity of activity.

Duration was more accurately reported than intensity. The differences between self-reported
intensity and accelerometer-captured intensity may be due to the perceptual experience of
exercise, especially for those who were more sedentary.13 A slight increase in heart rate due
to physical activity may be perceived as being more strenuous or difficult by a novice
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exerciser, relative to someone more experienced with moderate levels of physical activity,
leading to less accurate reporting of intensity. Older populations, especially those with
certain comorbid chronic diseases, may perceive intensity differently depending on pain
levels and the ability of their physiological systems to respond to physical demand. The
concept of intensity is one that may be easily mistaken for something other than normal
physiological responses, such as increased heart rate and respiration rate, to increased
workload.38

Moreover, standard accelerometer cutoff points for light, moderate, and hard intensity,
which were, for the most part, validated with younger, fit populations3’ may not be as
accurate for older populations owing to their relatively sedentary lifestyles. Accelerometers
also do not capture the whole range of physical activities.® All of these factors may have
contributed somewhat to the discrepancies between self-reported and accelerometer-
indicated intensity.

The results of our pilot study should be viewed within the context of several limitations.
First is the small sample size. Inferences about group differences would be more powerful
with larger sample sizes in each group. Additionally, both groups were convenience
samples, recruited by different methods, which could affect the generalizability of the
results. However, the similar findings in both groups increase our confidence in their
generalizability. Second is the short duration of the exercise prescription; results may have
been different if the exercise prescription had been for several weeks or months, rather than
just 1 week. Moreover, the novelty of the exercise program may also have been a factor in
the high compliance rate for filling out diaries and, thus, the correlation between self-
reported and accelerometer data. Third, we taught participants how to use the RPE scale39:40
during their exercise tests when they came in for baseline assessment. This may have
influenced the accuracy of self-reported intensity. Fourth, it is also important to note that
accelerometers must be worn and used properly, as well as calibrated, initialized, and
downloaded properly to obtain consistent data from all participants. Because this study was
a home-based study, it is impossible to know if the participants wore the accelerometer
correctly every time, and this poses another potential limitation to the study. Finally, the cut-
points for intensity used in this study were based on the Freedson equation. It is possible
these specific cut-points are not appropriate for use in an older population. Older
populations experience a decrease in exercise capacity as they age and may therefore
interpret intensity differently.

Our results do suggest that these special populations (older, sedentary women with and
without the experience of cancer) can accurately self-report when a bout of physical activity
took place, but are somewhat less likely to accurately report the intensity of the bout. This
suggests that self-reporting, a less expensive form of monitoring exercise duration and
intensity, can indeed be used for following up exercise prescriptions in these special
populations. However, extra diligence may be needed to instruct participants on how to
accurately perceive and report intensity of physical activity when initiating an exercise
program. Many studies find low agreement rates between self-reported physical activity and
accelerometry data,* but often these studies are attempting to measure total energy
expenditure, which includes occupational and household activities, as well as intentional
exercise. In contrast, this study compared only the frequency, duration, and intensity of
acute bouts of planned, voluntary activity. Our approach may be more useful for measuring
the effects of an exercise intervention, eg, whether the participants are performing the
prescribed amount of physical activity in terms of days per week and minutes per day over
the course of the intervention. Measuring duration and intensity of bouts of physical activity
can be useful for determining exercise adherence and provide better guidance for safe and
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effective progression of exercise prescriptions. However, measuring total energy
expenditure may be required for many epidemiological or weight loss studies.

For populations with limited exercise experience, being able to accurately self-assess
exercise “load” in terms of prescribed duration and intensity can be an important factor in
adopting and then maintaining an exercise program. Our study showed that endometrial
cancer survivors and matched controls were able to accurately report duration of physical
activity and were somewhat less likely to accurately report physical activity over the course
of the one week. Accurate reporting of physical activity duration and intensity may help
such populations be more likely to maintain the behaviors and derive maximal benefits.
Future research should continue to focus on how to increase exercise behaviors using self-
regulation and self-assessment and, thus, to help more people gain the many physical and
mental benefits of a more physically active lifestyle.
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Figure 1. Example of accelerometer dataillustrating an exercise bout of moder ate intensity
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Table 2
Self-reported Physical Activity
Survivors Controls
Exercise Prescription N % N %
“Met” 18 95.0% 15 88.2%
“Not met” 1 5.0% 2 11.8%

Note.

Difference in groups, Chi2, P >0.05
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