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This paper describes the application of best practice recommendations for using accelerometers in a
physical activity (PA) intervention trial, and the concordance of different methods for measuring PA.
A subsample (n=63; 26%) of the 239 healthy, sedentary adults participating in a PA trial (mean
age=47.5; 82% women) wore the ActiGraph monitor at all 3 assessment time points. ActiGraph data
were compared with self-report (i.e., PA weekly recall and monthly log) and fitness variables.
Correlations between the PA recall and ActiGraph for moderate intensity activity ranged from 0.16–
0.48 and from 0.28–0.42 for vigorous intensity activity. ActiGraph and fitness [estimated VO2(ml/
kg/min)] had correlations of 0.15–0.45. The ActiGraph and weekly self-report were significantly
correlated at all time points (correlations ranged from 0.23–0.44). In terms of detecting intervention
effects, intervention groups recorded more minutes of at least moderate-intensity PA on the
ActiGraph than the control group at 6 months (min=46.47, 95% CI=14.36–78.58), but not at 12
months. Limitations of the study include a small sample size and only 3 days of ActiGraph
monitoring. To obtain optimal results with accelerometers in clinical trials, the authors recommend
following best practice recommendations: detailed protocols for monitor use, calibration of monitors
and validation of data quality, and use of validated equations for analysis. The ActiGraph has modest
concordance with other assessment tools and is sensitive to change over time. However, until more
information validating the use of accelerometry in clinical trials becomes available, properly
administered self-report measures of PA should remain part of the assessment battery.
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Introduction
Although there are positive physical and psychological benefits of physical activity, a majority
of the population does not participate in physical activity at the recommended levels [1,2]. One
challenge in clinical trials is obtaining accurate measures of behavior [3,4] while balancing
participant and staff burden. In physical activity clinical trials, there are a number of
considerations when measuring an outcome, such as study goals, participant burden, project
budget and accuracy/precision [5]. Self-reported assessments, while having the benefit of being
a relatively cost-effective method for assessing activity, may be subject to bias given error
recall, social desirability and cognitive capacity [6,7]. Given the variability in different
measures, and that one technique cannot measure all aspects of physical activity in free-living
situations, complementary methods of measurement have been recommended [5]. It also is
important to demonstrate the validity of accelerometry and different methods in intervention
trials [7,8].

Complementary techniques of measurement include self-report, interviewer-based and
objective forms. The use of objective measures of physical activity and fitness include direct
observation [9–11], doubly labeled water [4], heart rate monitoring [10], and fitness testing
[12], all of which can be prohibitive due to cost and the level of staff expertise needed.
Accelerometry is an objective way to measure physical activity that has been extensively
evaluated for validity and reliability [5,13–24]. Currently available accelerometers have been
found to be effective at detecting bouts of activity, including both continuous and intermittent
[15,22,25], and have been validated against other clinic-based [26] and self-report methods of
physical activity [6,25,27,28]. However, the concordance between these measures varies
greatly, depending on the type of accelerometer, complementary measure used, and the study
methodology (e.g., laboratory or more controlled setting, free-living environment).

Best practice criteria have been recommended for accelerometry use in research studies [7],
specifically: 1) thoughtful decision making regarding monitor selection, including quality of
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data collected, and dependability; 2) adequate monitor use protocols (e.g., defining wearing
days, monitor placement); 3) proper monitor calibration; 4) effective analysis of accelerometer
data (e.g., defining a day, handling spurious data); 5) integration of other data sources. These
are important factors to consider when implementing accelerometry for use in clinical trials.

Our research team published results from a randomized clinical trial that examined two
strategies (telephone-based and print-based) to improve physical activity in adults, of which a
subsample wore an ActiGraph monitor at all assessment time points [29]. The current study
will examine factors relating to implementing an accelerometer (i.e., the ActiGraph [30]) in
an intervention trial and to examine the change in ActiGraph data over time. This study also
aims to examine the concordance of the ActiGraph with other methods of physical activity
measurement (i.e., the interviewer-administered PAR [31,32], an exercise stress test, and self-
reported data) in an intervention trial. The authors hypothesize that the ActiGraph will be shown
to be a useful physical activity measure when compared to other methods of physical activity
measurement, and as a reliable outcome measure for implementation in clinical trials.

Material and Methods
Study Sample

The participants in this study were a subsample of a larger PA intervention trial [29].
Participants for the parent intervention trial were recruited through newspaper advertisements,
radio advertisements, email notices and postings on a worksite website. The primary inclusion
criteria included being healthy, aged 18–65, and sedentary (i.e., participating in moderate or
vigorous physical activity for less than 90 minutes per week). Individuals had to be willing to
be randomly assigned to any of the three treatment groups, described below. Additional
recruitment information is described elsewhere [29]. All participants provided written
informed consent and the study protocol was approved by the Institutional Review Board at
the Miriam Hospital.

Treatment Groups
Participants were randomly assigned to one of three year-long treatment groups: 1) telephone-
based, individualized motivationally-tailored feedback; 2) print-based, individualized
motivationally-tailored feedback; or 3) contact control, delayed treatment. The interventions
contained information based on the Stages of Motivational Readiness model and Social
Cognitive Theory [33–35] intervention content was delivered to participants 14 times over the
course of 1 year. Participants in the treatment groups were instructed that their goal was to
meet or exceed the CDC/ACSM recommendation (engage in any form of moderate-intensity
physical activity at least 5 days per week for a total of at least 30 minutes each time [36]. No
supervised exercise sessions were conducted. Participants in the contact control/delayed
treatment group received health and wellness materials and were able to choose to receive
either the print or the telephone-based intervention after 12 months. More descriptive
information regarding the treatment groups is presented elsewhere [29].

Assessments
In-person assessments occurred at baseline, 6 and 12 months, which included the 7-day PAR,
anthropometric assessments, an exercise fitness test, as well as a battery of psychosocial
questionnaires. Primary outcomes measured by the PAR showed that both the print and
telephone-based intervention groups reported a significantly greater increase in physical
activity than the contact control group at 6 months, and the print-based intervention group
reported significantly greater increase in physical activity at 12 months, but not the telephone-
based group. More details on these and other results have been presented elsewhere [29].
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Implementation of Best Practice Recommendations for Accelerometry
1. Monitor selection and data quality—The ActiGraph was selected for this study, as it
has been shown to have acceptable reliability and is the most generalizable when compared
with three other commercially available accelerometers (Intra-class Correlations of at least
0.80 [25,37]. The ActiGraph Model used in this study was # 7164 (previously denoted as a
CSA monitor; Computer Science and Applications, Inc.). It is a lightweight (1.5 ounces), small
(2.0 × 1.6 × 0.6 inches) lithium battery-powered single axis accelerometer. The unit used for
this trial also recorded and stored acceleration and deceleration of movement in time intervals
for up to 22 consecutive days, which made it possible for the monitor to be given to participants
in advance and track the behavior necessary. Since the project consisted of rolling admission,
intervention, and assessment, 32 monitors were used throughout the study.

2) Monitor use protocols—Since at least 3–4 days of monitoring are needed to achieve
80% reliability in the variance of activity [38], all participants wore monitors for three days at
each time point. To minimize participant burden, participants were asked to wear the monitor
on two weekdays and one weekend day; this selection of days is also confirmed by an
accelerometer-based study in which patterns of activity were found to be different on weekday
versus weekend days [19]. Participants were prompted to follow the same day sequence at all
assessment time points during the study.

Participants were given verbal and pictorial descriptions as to the correct monitor placement
and were called the day prior to wearing the monitor as a reminder. Additionally, participants
completed a log documenting the times that they wore the ActiGraph. This log was returned
in person, along with the monitor, and was reviewed with the participant.

3) Calibration and data checking—The monitors were calibrated before and after each
use, and were set to collect data at epoch lengths of one minute. Upon receipt of each monitor,
the data were checked by a research assistant to validate what was recorded. If the data did not
match the assigned wear days or the days recorded on the log, the participant was called to
verify accuracy. If no data were recorded or if the data appeared inaccurate (i.e., not registering
a certain count threshold), the data were not included as complete data. Every ActiGraph also
had the battery life tracked and checked as this was an indicator of unintended resets in the
field. If a field-battery reset was suspected, those data also were not used as the accuracy could
not be validated. As long as the above criteria were met, we did not include criterion that the
monitor had to be worn for a certain number of hours each day.

4) Analysis of accelerometer data—Participants were instructed to put on the monitor at
the beginning of the day and take it off before bedtime (excluding shower, and water activities).
The Freedson equation [39] was used to compute the cut-points for light, moderate, and
vigorous activities; this equation has been shown to have good agreement with time spent in
different intensity categories (r = 0.43–0.94 [27]).

5) Integration of other data sources—As recommended by Schutz et al [5], we included
other physical activity assessments to investigate the concordance the data collected via the
ActiGraph as follows: Physical Activity Recall (PAR) [31,40].

A physical activity recall (PAR) was conducted via an interviewer-based procedure, with
participants being prompted to recall bouts of moderate intensity physical activity that were at
least 10 minutes in duration [41–43]. Each participant walked on a treadmill for one minute
prior to the PAR interview at moderate intensity. The interviewer conducting the PAR was
trained directly by the Cooper Institute for Aerobics Research in Dallas, TX and was audio
taped with periodic review of to ensure consistent administration of the PAR. At baseline, due
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to logistical constraints to determine participant eligibility, a separate 3-day PAR was
administered on the three days that the participant wore the monitor. At 6 and 12 months, a 7-
day PAR was administered that included the three days that the monitor was worn. If for some
reason at the 6-month and 12-month assessment, the seven days did not include the days the
participant wore the monitor, a separate 3-day PAR was administered. Thus, all correlations
between the PAR and the ActiGraph used the same three days of assessment. For the purposes
of the current paper, we were interested in better understanding the precision and the
concordance between PAR and ActiGraph at different intensities of activity [25], particularly
those of at least moderate intensity above, corresponding to the current public health
recommendations [44]; thus, the correlations examined herein will be examining moderate
intensity activity and vigorous activity.

Self-report data
Questionnaire assessment—Self-report data in this study included two questions to
assess activity over the previous 7 days: 1) On how many days over the last week were you
physically active?; 2) Approximately how many minutes did you participate in physical activity
on each of those days?[45]

Monthly log—Participants were asked to return a physical activity log each month in the
form of a monthly calendar. Participants were asked to write the number of minutes each day
that they participated in moderate intensity physical activity for at least 10 continuous minutes.
The log was not completed at baseline.

Fitness data
At baseline, 6, and 12 months, participants completed a graded sub-maximal exercise fitness
test. A Balke protocol was followed, with 2-minute stages beginning at 3 mph and 2.5% grade
[46]. The participant was stopped within 20 seconds after reaching 85% of age predicted
maximum heart rate (i.e., 220-age); the test was terminated early if the participant experienced
any of the ACSM absolute or relative indications for termination of an exercise test (e.g.,
angina, serious arrhythmias, unusual or severe shortness of breath [12]. Data from the sub-
maximal exercise treadmill test included functional capacity, as expressed by estimated VO2
(ml/kg/min) at 85% of age predicted maximum heart rate. The change in fitness from this trial
has been presented in the main outcomes paper [29]. For the purposes of this paper, it will be
used for comparison with the ActiGraph.

Analysis Plan
Spearman’s rank correlations were conducted to examine the relationship between the
ActiGraph, 3-day PAR (corresponding to the days the participant wore the ActiGraph),
estimated VO2(ml/kg/min), and the two self-report measures. We chose Spearman’s
correlation because it is less sensitive to departures from normality and the presence of outliers.
Additionally, bivariate scatterplots of the ActiGraph with the 3-day PAR were examined at
each time point, as correlation coefficients do not adequately capture nonlinear relationships.

Change on the ActiGraph data over time were analyzed via a normal linear regression model.
The ActiGraph data were converted to change scores by subtracting baseline values from 6-
month and 12-month outcomes. These data were analyzed using main-effects models.
Preplanned, single-degree-of-freedom contrasts were used to compare a) the two active
treatment groups (Print, Telephone) to each other, and b) the overall intervention group to the
contact control, delayed treatment group.
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Results
Sample Description

A subsample of 63 subjects, 26% of the total study sample, participated in the assessment of
physical activity using accelerometry. The purpose of including the ActiGraph data in the
parent trial was to provide a validity check on the 7-day Physical Activity Recall (PAR), which
is an interviewer-administered assessment of physical activity behavior. In the outcomes paper
for the main trial, change over time on the ActiGraph and comparison of intensity of activity
were not reported. The sample from the parent trial (n=239) was mostly Caucasian (90.3%),
female (82.0%), and middle-aged (M = 44.5 years). Of the 63 participants who were randomly
assigned to wear a monitor, 22 were in the Print arm, 20 were in the Telephone arm, and 21
were in the Contact control/delayed treatment arm. One participant (in the telephone group)
had missing ActiGraph data at baseline. Table 2 shows sample size (and resulting missing data)
by treatment group at each of the two follow-up time points. On average, participants wore the
monitors for 14.87 hours each day. Participants who wore a monitor did not significantly differ
from participants who did not on the demographic variables presented in Table 1.

Comparing the ActiGraph to Other Methods
Bivariate scatterplots of the ActiGraph with the 3-day PAR were examined at each time point
(See Figure 1), which indicate a substantial amount of underreporting of activity on the PAR,
in comparison to the data captured by the ActiGraph. At baseline, there are 46 participants who
reported no physical activity on the PAR, but whose activity via the ActiGraph ranged from 3
to 169 minutes of moderate intensity. The proportion of those with discrepant data declined in
month 6 and month 12 (21 at Month 6 and 20 at Month 12).

The Spearman correlation between the ActiGraph and the PAR, self-reported activity and
estimated VO2 (ml/kg/min) are presented in Table 3. Significant correlations were found
between moderate intensity activity on the PAR compared with the ActiGraph at baseline, and
month 12, but not at month 6; vigorous intensity activity on the PAR compared with the
ActiGraph was found to have significant correlations at all time points. Correlations between
the monthly log data and the ActiGraph were significant at month 6 and the self-report
questionnaire was significant at baseline, month 6, but not at 12 months. Spearman correlations
with estimated VO2 (ml/kg/min) were significant at baseline and 12 months, but not at 6
months.

Physical activity participation measured by the ActiGraph
Table 2 presents the unadjusted ActiGraph means by study group. The print and phone groups
did not differ from one another in terms of minutes of at least moderate intensity physical
activity recorded on the ActiGraph at either 6 months (p = 0.96) or 12 months (p = 0 .98).
However, in comparison to the delayed treatment group, both print and phone groups had
higher recorded amounts of activity on the ActiGraph at 6 months (p < 0.05), but not at 12
months (p =NS). When the two intervention groups are combined (and baseline values of the
ActiGraph are controlled for), the overall intervention effect was statistically significant at the
5% level with the intervention group recording more minutes of at least moderate intensity
physical activity than the delayed treatment control group at 6 months (min = 46.47, 95% CI
= 14.36 – 78.58) but not at 12 months (p =0 .18). Figure 2 presents the change in ActiGraph
minutes by study group.

Discussion
In the publication of physical activity clinical studies, more detail is necessary for researchers
and practitioners to evaluate the methods used in data collection (i.e., the implementation of
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best practice recommendations). This paper provides information about integrating an
accelerometer into the methodology of a physical activity clinical trial. This study demonstrates
the application of best practice recommendations for accelerometry in an intervention study.
Specifically, studies employing the use of accelerometry need to follow and report on the
following best practice recommendations in order to ensure the integrity of the objective data:
1) appropriate monitor selection and data quality; 2) detailed protocols for monitor use; 3)
consistent calibration of monitors and checking of data quality; 4) use of validated equations
for analysis; and 5) integration of other sources of physical activity measurement.

Based on the best practice recommendations cited above, the ActiGraph did detect
improvements in physical activity observed by other measures, specifically the PAR. Also, the
pattern of ActiGraph results from baseline to month 6 is consistent with the results from the
PAR, indicating that the ActiGraph is sensitive to detecting physical activity changes in an
intervention study. These results also confirm the findings of the main trial at 6 months [29],
with both treatment arms outperforming the control arm on physical activity behavior. The
results were not consistent at 12 months, as the data from the ActiGraph show no differences
between treatment and control, while in the main trial, the print arm outperformed the control
arm. It is notable that the ActiGraph, even on a 26% sample and for only 3 days detected similar
effects at 6 months. However, given that the sample was small and only captured 3 days of
monitoring, it is not surprising the pattern did not remain at month 12.

In this study, the correlations between the ActiGraph and the interviewer-administered PAR
were small-to-medium [47], ranging from 0.28–0.48. These results are comparable with other
studies in which correlations on the PAR range from 0.06–0.90 [25,48]. These findings show
that both the ActiGraph and the PAR, while not perfectly correlated, have enough overlap to
indicate the ActiGraph can be used as an appropriate measurement of activity.

When self-report of physical activity, rather than the interviewer-based method, is used as the
comparison, the ActiGraph and weekly self-report were significantly correlated at baseline and
month 6, but not at month 12, with correlations ranging from 0.19 to 0.44; the monthly log was
found to have a significant correlation at month 6, but not a month 12. These values are similar
to those from other studies, which found correlations ranging from 0.15– 0.50 [26,49]. These
small-to-moderate sized correlations show that while there remain some improvements
necessary for precision, the measures can be used as complementary methods in physical
activity trials.

ActiGraph and fitness [VO2(ml/kg/min)] were significantly correlated at baseline, again with
range in the small-to-moderate category. These correlations are similar to those found in
another study with ranges of 0.49–0.54 for men and 0.14–0.47 for women [48]. However, even
with best practices, there is error inherent in comparing fitness to activity behavior due to recall
biases in self-report, cut point errors with the accelerometer, and that physical activity behavior
is not a proxy for fitness.

At baseline and month 12, there appears to be a more consistent relationship between the
ActiGraph and other complementary self-report and interviewer-based measures. Post-hoc
tests were undertaken to examine the reasons the relationships were not significant at Month
6. Specifically, we examined whether there were group differences based on treatment
assignment. Interestingly at Month 6, there was a correlation of −0.20 between the PAR and
ActiGraph for the delayed treatment/contact control group. This suggests that participants in
the delayed treatment group, who received no physical activity advice or behavior change
information, may have inaccurately reported their behavior due to social desirability or simply
due to a lack of experiential awareness as to what constitutes moderate intensity activity.
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The relationship for vigorous intensity activity became more consistent over time. Research
has found that individuals have difficulty differentiating between activities of moderate and
vigorous intensities [50], which highlights a gap between the current exercise prescription and
the understanding of general public [50]. Vigorous activities tend to be well-defined (e.g.,
discrete events such as sports, jogging); thus these may result in more accurate recall [48]. It
may be that any effort associated is due to the type of activity and less accurate recall of
moderate to light activities. In this study, our correlations ranged from 0.28–0.42 for vigorous
intensity, and showed consistent relationships when compared at each time point. However,
based on the PAR, only 9–17% of the activities recorded were of vigorous intensity. These low
rates of vigorous intensity activity make it difficult to fully assess this supposition. It is also
possible that improved self-report of physical activity at month 6 and month 12 may exaggerate
the gains from participating in the intervention, irrespective of treatment group. This should
be explored further in future studies [22].

When the scatterplots presented in Figure 1 are examined, they demonstrate that there are
participants who report no physical activity on the PAR at, yet register between 3 to 169 minutes
of moderate intensity physical activity according to the ActiGraph. This shows a large degree
of underreporting, which declines over time but is still present. There are a few hypothesized
reasons for this finding. First, it is possible that as participants interacted more with the research
team, they became better aware of what constituted moderate-intensity physical activity.
Second, much of the activity that was recorded as light activity on the ActiGraph at baseline
may have been actually misclassified. For data processing of the ActiGraph information, the
Freedson equation was used [39]. However, some research has shown that the Freedson cut-
points overestimates resting/light activity by 14% and underestimates moderate intensity by
60% [22]. Third, there may have been a response effect to being in a physical activity trial. For
the purposes of the parent trial, the interviewer administered 7-day PAR was used as the
primary screening tool for physical activity behavior, and was administered prior to the
ActiGraph monitor assessment. More research is needed to determine if an ActiGraph should
be used as entry criteria for study eligibility.

Additionally, research has found that accelerometer counts were higher during track
locomotion versus treadmill locomotion [51]. The Freedson values [39] were originally
established for treadmill walking versus walking in free-living environment; therefore, there
may have been misclassification from using it to establish the cutoff values for moderate
intensity and above physical activity. Also, studies have found that the relationships between
ActiGraph counts and actual activities were r=0.77 for walking and only r=0.59 for activities
combined [13]. This may indicate a problem with using accelerometers in free-living situations.
If a participant was doing a different type of activity other than walking, the monitor may not
have captured this activity. Furthermore, accelerometers are known to be unable to detect upper
body movement and the energy cost associated with that and with changes in surface or terrain
[13]. Given the potential limitations of using accelerometers in free-living situations (which is
the method used in home-based physical activity interventions), data reported in physical
activity trials may contain inaccurate estimates and should be interpreted with caution.

There are other factors that investigators need to consider when incorporating accelerometers
for use in clinical trials. First is the selection of the device itself. The ActiGraph is a uniaxial
monitor that has been used in a number of research trials [e.g., 52–54]; other monitors that are
triaxial (e.g., Tritrac) should also be considered depending the needs of the study. Additionally,
the number of monitors to be purchased is a consideration. Factors such as how compliant
participants would be with returning the monitors, as well as the length of time for the data
download, and charging/recalibrating process are important. For the current study, the
Investigative team chose to have a pool of 32 monitors as we felt it was prudent to have an
excess of monitors rather than miss an assessment window due to lack of available equipment.
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This was particularly important in light of the rolling admission for this trial, at times we were
conducting ActiGraph assessments for baseline, Month 6 and Month 12 time points
simultaneously. A metric (e.g., 1 monitor for every 3 participants) should be developed by each
investigative team to ensure adequate device coverage for the study needs.

In terms of limitations, the sample size was small (n=63). Additionally, to minimize burden,
participants were asked to wear the monitor for only three days, given research has found that
three to four days of monitoring is needed to achieve 80% reliability in the variance of activity
[38]. Therefore, we were not able to capture the entire weekly pattern of participants’ activity.
This limits the ability to fully compare the complementary measures (i.e., monthly physical
activity logs, weekly self-report data) from the main trial to this one. Future studies should
have all participants wear a monitor as well as consider seven days versus three days of
monitoring. We would recommend monitoring for a seven day period, as this would best
capture the patterns and duration of activity over a complete recording period.

In this trial, moderate intensity physical activity was demonstrated for participants prior to each
administration of the PAR by having them walk on a treadmill for one minute at moderate
intensity. While we felt this one minute demonstration would be effective for reminding
participants of what moderate intensity “felt like”, further training of participants may be
necessary to further improve the validity of self-report, particularly for participants who are in
a control or delayed treatment condition. Other methods for teaching participants to recognize
how their body feels when exercising at moderate intensity and above include taking the
participant on a one minute walk in a free-living situation (e.g., hallway, sidewalk) [55,56] and
longer simulated walks on a treadmill (i.e., 10 minutes) [e.g., 57]. These longer 10 minute
walks demonstrate the minimum duration necessary to be considered a bout of activity [44].

An interesting methodological question is whether the mere act of wearing an accelerometer
influences participants’ behavior and reporting. The mean physical activity level obtained from
the PAR for the participants who wore the monitor did not differ from the participants who did
not wear the monitor. Additionally, there were no differences on change in the PAR at 6 or 12
months between those who wore a monitor and those who did not. This indicates that the
addition of an accelerometer did not unduly influence the reporting of behavior and/or amount
of activity.

The current study used a more traditional form of data capture, examining cut-points of activity
for light, moderate and vigorous intensity activity [39]. However, more recent studies have
recommended more sophisticated methodology for data processing to distinguish types of
activity for specific behaviors previously difficult to capture (such as vacuuming, walking
uphill) [59]. For example, Crouter, Clowers, and Bassett [60] suggested using the coefficient
of variation in activity to identify between walking/running and lifestyle activities, and then
applying the corresponding regression model equations. The authors found that their approach
was better at predicting energy expenditure than previous one-regression models.
Unfortunately, these methods could not be used for the current study because the ActiGraph
data collected for the parent study specified certain data collection parameters which preclude
a reanalysis using the Crouter method [60]. It is possible that as the technology improves, the
sensitivity of these methods for detecting bouts and types of activity also will improve.

Conclusions
The results indicate that the ActiGraph can be effectively implemented in physical activity
intervention trials following best practice recommendations, and can be used successfully to
capture data in a longitudinal fashion. Although the ActiGraph is an effective tool for
objectively measuring activity and complementing self-report methodology, it’s use needs to

Napolitano et al. Page 9

Contemp Clin Trials. Author manuscript; available in PMC 2011 November 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



be balanced with study demands. The benefits of using an accelerometer are that it provides
objective data on physical activity behavior without the significant staff/participant time
associated with interviewer-administered questionnaire and fitness testing. Alternatively, using
ActiGraphs in an intervention study require an initial investment in the devices, appropriate
data management support, and proper oversight to monitor the integrity of the data. The
ActiGraph also may be limited by current equations that over or underestimate data, although
some of the newer equations may remedy this problem (e.g., Crouter et al., 2006 [60]).

Objective measurement of physical activity behavior is a critical missing component in
physical activity clinical trials. Some trials are using the ActiGraph as the only outcome
measure for physical activity (e.g., [53]. The data from the present clinical trial suggest,
however, that it is premature to recommend the exclusive use of accelerometry as the primary
outcome measure in clinical trials. Until more precise equations for processing ActiGraph data
are identified and further research confirms their validity [61], physical activity clinical trials
should continue to evaluate the use of accelerometers in conjunction with other assessments
of physical activity behavior. Thus, for the assessment of physical activity in clinical trials, we
recommend a combination of ActiGraph monitoring for seven days and properly administered
interviewer-based measures incorporating the same period. This combination of assessments
will allow for further evaluation of the metrics used in quantifying ActiGraph data while also
giving the richness of the type and nature of activities performed by individuals to better inform
future interventions.
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Figure 1.
Bivariate Scatterplots of ActiGraph with 3-day PAR at baseline, 6 months, and 12 months.
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Figure 2.
Change in ActiGraph minutes per week by study group.
Note.
Means at Month 6 and Month 12 adjusted for baseline value. Standard error bars represent
95% confidence limits.
At 6 months: Intervention > Contact Control, p < .05
At 12 months: Intervention = Contact Control, p = 0.18
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Table 1

Baseline descriptive statistics.

Variable Full Sample* (n=239) ActiGraph Sample (n=63) p value

Age (years) 44.55 (9.6) 42.98 (10.1) 0.53

Gender (% Female) 82% 82.50% 0.90

Body Mass Index 28.55 (5.6) 27.72 (4.7) 0.05

Percentage body fat 32.17 (9.3) 29.48 (8.4) 0.26

Physical Activity (minutes per week) 19.64 (25.0) 20.95 (25.5) 0.80

Estimated VO2 @ 85% of predicted max (ml/kg/min) 25.59 (6.3) 26.18 (5.8) 0.25

Notes: Standard deviations are in parenthesis

*
Data on the full sample have been previously published (see [29])
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Table 3

Spearman’s Rank Correlations between ActiGraph and Complementary Measures.

Baseline 6 months 12 months

ActiGraph—PAR (moderate mins) 0.48, p <0.0001 0.16, p=0.23 0.47, p <0.001

ActiGraph—PAR (hard/very hard mins) 0.28, p <0.05 0.29, p <0.05 0.42, p <0.01

ActiGraph—Estimated VO2 (ml/kg/min) 0.30, p <0.05 0.15, p =0.30 0.48, p <0.0001

ActiGraph—Self-report days/mins 0.34, p <0.01 0.44, p <0.05 0.19, p =0.19

ActiGraph— Monthly log Did not complete 0.44, p <0. 01 0.23, p =0.19
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