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Abstract

Background—The accuracy of physical activity (PA) monitors to discriminate between PA,
sedentary behavior, and non-wear in extremely obese (EO) adolescents is unknown.

Methods—Twenty-five subjects (9 male/16 female; age=16.5+2.0 y; BMI=51+8 kg/m?) wore
three activity monitors (StepWatch [SAM], Actical [AC], Actiheart [AH]) during a 400 meter walk
test (400MWT), two standardized PA bouts of varying duration, and one sedentary bout.

Results—For the 400MWT, percent error between observed and monitor recorded steps was
5.5+7.1% and 82.1+38.6% for the SAM and AC steps, respectively (observed vs. SAM steps:
—17.2+22.2 steps; observed vs. AC steps: —264.5+124.8 steps). All activity monitors were able to
differentiate between PA and sedentary bouts but only SAM steps and AH heart rate were
significantly different between sedentary behavior and non-wear (p<0.001). For all monitors,
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sedentary behavior was characterized by bouts of zero steps/counts punctuated by intermittent
activity steps/counts; non-wear was represented almost exclusively by zero steps/counts.

Conclusion—Of all monitors tested, the SAM was most accurate in terms of counting steps and
differentiating levels of PA, and thus, most appropriate for EO adolescents. The ability to
accurately characterize PA intensity in EO adolescents critically depends on activity monitor
selection.

Keywords
validation; obesity; sedentary

Introduction

National survey data indicate that approximately 12.5 million U.S. children and adolescents
(age 2-19 y) are obese, 1.8 million of whom are considered severely obese (body mass index
[BMI] > 120% of the 95th percentile or =35 kg/m?2).1: 2 Obesity established by adolescence
strongly predicts obesity for the remainder of adult life,® and the consequences of pediatric
obesity are potentially medically and economically devastating. Obese children potentially
face a lifelong burden of co-morbid medical and psychosocial conditions.

Few successful treatments are available for moderate to severe obesity in children and
adolescents, and both behavioral and non-surgical medical treatment options have had
limited success.# Though still relatively rare, adolescent bariatric surgery is gaining
acceptance as an appropriate treatment course for extremely obese adolescents (EO, BMI =
99th percentile for age and gender) who have failed traditional intervention options. In
general, surgery-induced weight loss is far superior to other treatment options for extreme
obesity. However, there is great variability in terms of initial weight loss and weight loss
maintenance.®~’ Given the important role that physical activity (PA) plays in weight
management, and in particular, in long-term weight maintenance following non-surgical
weight loss,? it is hypothesized that long-term successful weight loss following bariatric
surgery is highly dependent upon physical activity behavior. Thus, the ability to objectively
and accurately monitor PA is critically important in determining factors that influence the
long-term effectiveness of bariatric surgery, as well as other treatments for EO adolescents.

Due to weight-related gait abnormalities and slower walking speed associated with severe
obesity, 11 there is reason to question the ability of most activity monitors to accurately
measure PA behavior in this unique population.12-14 Given the highly sedentary nature of
the EO population,1® of particular concern, is the ability of activity monitors to accurately
assess low-intensity PA, which has health benefits when it replaces sedentary behaviors.16
Thus, a critical analytical issue associated with interpretation of PA monitor data is
differentiating between low-intensity PA, and sedentary behaviors, as well as monitor non-
wear and/or monitor error,17-20

To date, there are no published data comparing the ability of objective activity monitoring to
measure moderate-intensity PA or differentiate between low-intensity PA, sedentary
behavior, and non-wear time in EO adolescents. This study sought to address these
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limitations in the literature by 1)evaluating the ability of activity monitors to accurately
characterize total steps during a well-defined 400 meter walk test (400MWT) protocol, and
2) determining whether periods of monitor non-wear, sedentary behaviors, low-intensity PA,
and moderate-intensity PA could be accurately identified from the activity monitor outputs
of EO adolescents. Three activity monitors were evaluated. The StepWatch was selected
because it has been shown to be accurate at slow walking speeds, in obese adults, and adults
with usual gaits.2! The Actical monitor was selected because it has been previously used in
the extremely obese adolescent population.22 The Actiheart monitor was selected because of
its ability to assess heart rate, which is a good indicator of monitor non-wear. This study
provides a basis for scientifically valid interpretation of monitor data collected during
interventions for weight loss in EO populations.

The Teen Longitudinal Assessment of Bariatric Surgery (Teen-LABS) is a multi-center
observational study examining the outcomes of EO adolescents undergoing weight loss
surgery.23 The focus of the study includes safety and efficacy, with an emphasis on both
metabolic and psychosocial outcomes. Subjects were identified from a cohort of EO
adolescents seeking weight loss surgery at the Surgical Weight Loss Program for Teens
(SWLPT) program at Cincinnati Children’s Hospital Medical Center (CCHMC). Sequential
subjects were recruited during their pre-operative treatment phase, and the study visit was
scheduled to coincide with a pre-operative clinical visit during a 3-6 month period of
preparation prior to bariatric surgery. Based on the anticipated association between recorded
and manually counted steps, 22 subjects were estimated to be required to detect a correlation
coefficient of 0.6 between these two measures with 80% power, assuming an alpha of 0.017.
Although 22 subjects were estimated to be required, a total of 25 subjects were included in
the study to offset any potentially incomplete data (i.e., device malfunction); this sample size
is sufficient to detect a correlation as low as 0.57 with 80% power. Inclusion criteria were
age 13-19 years and established clinical criteria (e.g., presence of EO with obesity related
co-morbid conditions) for acceptance into the surgical program.24 Subjects were excluded if
they experienced any of the following: 1) inability to attempt the walk tests due to use of a
wheelchair, walker, or cane; 2) elevated blood pressure (systolic blood pressure >180 mmHg
or diastolic blood pressure >100 mmHg); 3) resting heart rate >130 or <40 beats per minute;
4) significant electrocardiogram (ECG) findings in the last 12 months; or 5) other
contraindication for exertion. The CCHMC Institutional Review Board approved this study,
and informed consent/assent was obtained from each subject and at least one of his/her
parents or legal guardians.

Subjects were asked to wear three activity monitors, the StepWatch (SAM, Orthocare
Innovations, Oklahoma City, OK), the Actical (AC, Philips Resprionics, Murrysville, PA),
and the Actiheart (AH, CamNtech Inc. Boerne, TX). A standardized protocol was employed
that included varying levels of PA intensity utilizing available clinic space to mimic real life
movements. The SAM is a dual axial accelerometer (75x50x20 mm) and is worn at the
ankle; its measurements are recorded in steps. The AC tri-axial accelerometer is a small
(approximately 30 mm?) device that is worn on the hip and measures changes in the
wearer’s acceleration and converts these measures to both steps (meant to represent actual
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steps taken) and activity counts (i.e. summed measures of movement velocity in multiple
planes). The AH activity monitor is strapped to the chest and measures activity counts and
heart rate. Both steps and activity counts are used in the literature to characterize movement
in free-living populations. Heart rate, measured in beats per minute (bpm), can be used to
describe PA intensity when evaluated as a percentage of maximum heart rate, which we
estimated as 200-(age*0.5).25

To assess the performance of the electronic monitors under conditions that simulate real-life
scenarios, data were captured during the following five defined conditions : 1) a 400 meter
walk test (400MWT); 2) a short bout of PA represented by a “lifestyle walk” to the blood
pressure assessment station, simulating movement from one room to another in a home
(approximately 15 meters, completion time approximately 1 minute); 3) a longer bout of PA
with stairs represented by a walk down and up one flight of stairs to the hospital pharmacy,
simulating walking between classes at school (approximately 250 meters, completion time
approximately 5 minutes); 4) an observed period of sedentary behavior in which subjects
remained seated in the clinic examination room for at least 15 minutes while talking to a
member of the clinical team; and 5) non-wear, with the fully operational monitors placed on
a counter-top in the clinic examination room for at least 15 minutes simulating time during
which subjects using the monitors in their home might remove the monitor for bathing.
Monitors were programmed with subject data (clinical height and weight) the morning of the
study visit and synchronized for time using monitor software and a laptop personal computer
using standard settings. All monitor data were reduced to 1-minute epochs prior to analysis.

The 400MWT is a valid measure of cardio-respiratory fitness and mobility deficits used
extensively in geriatric populations;26 its use is gaining acceptance for the pediatric
population?” and was selected in the present study as an alternative to treadmill testing due
to the subjects’ generally limited ability to maintain pace or balance. During the 400MWT,
subjects were instructed to walk, at their usual pace, a total of ten, consecutive 40 m laps.
Heart rate was recorded at baseline (prior to the test) and immediately following completion
of the walk. Time to test completion and number of times needed to rest (if any) during the
test were also recorded. A research staff member walked slightly behind the subject counting
total steps during the 400MWT with a metal mechanical counter (Staples, Boston MA).

Data were analyzed using Stata Statistical Analysis software version 11 (StataCorp, College
Station, TX). Basic descriptive statistics were calculated for all demographic information
(sex, race, age, weight, height and calculated BMI). Repeated measures analysis of variance
(ANOVA) was used to examine the association between observed steps and activity monitor
steps during the 400MWT. Percent error was calculated as ([monitor steps — observed steps]/
observed steps) x 100%. Oneway ANOVA was used to examine percent error by race
(African American vs. not African-Amercican) gender, and severity of obesity (extreme
obesity defined as BMI =50 kg/m? vs. BMI below 50 kg/m?). Bland-Altman analysis was
used to examine level of agreement and potential bias between observed and recorded steps.
Repeated measures ANOVA was used to examine the ability of the monitors to differentiate
between various levels of PA and non-wear in terms of steps, activity counts, and heart rate.
Statistical significance was defined as p<0.05.
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Basic descriptive statistics for all subjects are provided in Table 1. The mean BMI of these
subjects was 50.7+7.8 kg/m?2 (40% (n=10) of subjects had a BMI = 50 kg/m?). A total of 25
subjects completed the study, with 24 having complete SAM data (one monitor failure), 19
having complete AC data (monitor shipping delay at start of study), and 25 having complete
AH data.

Validation against observed steps

During the 400MWT, the average number of steps was 327.9 + 35.2 steps, 343.75 + 35.7
steps, and 587.05 + 133.2 steps for observed steps, SAM steps, and AC steps, respectively.
Total SAM steps, but not AC steps, were not significantly different from observed steps
(SAM: F1 2,=40.5, p<0.001; AC: F1 17=2.92, p=0.10) for the 400MWT. However, mean
differences between observed steps and the two monitors differed greatly (observed vs.
SAM steps: —17.2 £ 22.2 steps; observed vs. AC steps: —264.5 + 124.8 steps). Percent error
between observed and monitor recorded steps was 5.5 + 7.1 % and 82.1 + 38.6 % for the
SAM and AC steps, respectively. Percent errors did not significantly differ by gender, race,
or extreme obesity status (p>0.05). Bland-Altman analysis indicated that there was no bias
(F1,22=0.01, p=0.91) between observed and SAM steps (Figure 1). There was, however,
significant bias (F1 17=90.1, p<0.001) in AC steps versus observed steps (Figure 2), with
increasing differences between the two measures as the number of steps increased.

Using heart rate to differentiate activity levels and non-wear

Mean heart rate recorded by the AH monitor is shown in Figure 3. Mean heart rate and
activity intensity, as defined by percentage of age-predicted maximum heart rate, were not
significantly different (p>0.05) between the short (106.2 + 20.9 bpm, 53.4 + 10.5%) and
longer duration activity with stairs (111.2 + 34.0 bpm, 58.1 + 13.1%) and the 400MWT
(104.9 £ 37.4 bpm, 54.9 + 15.5%), all of which would be considered moderate-intensity PA
based on the recorded heart rates. Heart rate for sedentary behavior (83.0 £ 21.0 bpm, 41.7
+ 10.6%) in this adolescent EO population was significantly lower than all three active
conditions (p<0.01). As expected, average heart rate output during non-wear was effectively
non-detectable (2.5 + 5.0 bpm).

Ability to differentiate between activity levels

Figure 4, panels A-D, show differences in average recorded steps and counts across the
various levels of activity and non-wear for each of the monitors examined. Mean steps or
activity counts per minute were significantly higher for the longer activity bout with stairs
compared to the short activity, sedentary and non-wear bouts (p<0.01). Mean steps/activity
counts per minute, as determined by the SAM and AC, were significantly higher for the
short activity bout compared to the sedentary and non-wear bouts (p<0.01). Only the AH
activity counts demonstrated no significant difference between the short activity and
sedentary bouts, primarily due to the large variability in AH counts for the short activity
bout.
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Differentiating sedentary behavior from non-wear

Mean steps per minute, as determined by the SAM, were significantly higher for the
sedentary bout compared to the non-wear bout (Figure 4A, p<0.001). Surprisingly, steps
and/or activity counts were not significantly different between sedentary and non-wear bouts
for any other monitor (Figure 4B-D, p>.05). Nevertheless, the percent of total time in which
the monitors read zero steps or counts during the sedentary compared to the non-wear bout
was significantly different (p<0.001) for all monitors (Table 2).

Discussion

The present study provides an objective assessment of three activity monitors in a controlled
setting in which periods of sedentary behavior, short and longer bursts of activity, and non-
wear were carefully defined and correlated to monitor output. In this study, a substantial
difference in the agreement of the SAM and AC monitors with observed steps was observed,
with significant error bias and overestimation noted for AC steps but not for SAM steps. All
monitors were able to differentiate between bouts of sedentary behavior and moderate-
intensity PA in terms of steps, activity counts and/or heart rate beats per minute.
Nevertheless, only SAM steps per minute and AH heart rate beats per minute were
significantly different between bouts of sedentary behavior and non-wear. For all three
monitors the percentage of time with zero counts/steps differed between behaviors, with a
significantly lower percent time when the monitors were registering zero counts for
sedentary behavior compared to non-wear. Thus, defining non-wear may be improved by
taking into account the number of steps/counts in an individual minute, as well as examining
the pattern of steps/counts over time.

The treatment of extreme obesity in adolescents is immensely challenging, and this
population is expanding at an alarming rate. Presently, it is not known to what extent the
basic components of energy balance (i.e., physical activity and nutrition) influence the
development of extreme, early-onset obesity and/or response to obesity interventions in EO
adolescents. Recent systematic reviews provided evidence that weight loss following
bariatric surgery was positively associated with PA level and that PA level tended to increase
following weight loss surgery.28: 2% However, all of the reviewed studies were observational
and many were cross-sectional. Only one of the reviewed studies that examined the
relationship between PA and weight loss utilized objective monitoring (pedometers); thus,
the studies provided primarily qualitative self-assessments of PA and pointed to the need for
better, more unbiased tools for assessing total activity as well as activity patterns.30

Like their adult counterparts,3! EO adolescents are hypothesized to experience long periods
of sedentary behaviors associated with the physical limitations related to massive weight,
making characterization of their activity patterns before and after obesity treatment
particularly problematic. Accurately assessing the movement patterns of individuals with
very low-intensity or infrequent PA is highly dependent upon monitor accuracy and
sensitivity, as well as the processing algorithms used to interpret the monitor data. Potential
sources of activity monitor error include sampling time frame, data reduction strategies,
monitor function/placement, and the characteristics of the individuals being measured (e.g.,
large waist circumference, abnormal gait in EO individuals).
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In terms of sampling time frame, the present study utilized a relatively short period of
activity assessment to examine the ability of the monitors to differentiate between activity
levels in a controlled environment. Within this time frame, all monitors were able to
differentiate short and longer durations of moderate intensity from sedentary behavior.
However, there is evidence that for free-living activity assessment, longer time frames may
be needed to more accurately characterize activity patterns, in particular sedentary behavior
and non-wear. For example, when investigating differences in accelerometer wear and non-
wear patterns in 49 adults and 76 youth who spent 24h in a whole-room calorimeter, Choi et
al.32 found that investigating the non-zero counts in the 30 minutes before or after a
specified number of zero counts improved the estimation of time spent in sedentary
behaviors.32 Our results also suggest that activity count/step patterns (number of zeros
combined with punctuated activity) are important to consider, as steps/counts per minute
between sedentary and non-wear bouts were not significantly different for some monitors,
while percentage of time with no steps/counts was.

Data reduction algorithms are another possible source of error and have a tremendous
potential to bias the ability to differentiate when a subject is sedentary for a long period of
time from when they actually remove the monitor. In the adult bariatric surgery literature,
the cut points of uninterrupted zero steps or counts for the characterization of non-wear
range from 30 minutes® to 2 hours33, possibly reflecting the use of different monitors.
Using the SAM (which measures steps per minute), King et al.1” examined the impact of
applying various minimum durations of monitor inactivity (i.e., 60, 90, 120, 150 minutes) to
estimate non-wear on physical activity parameters. The investigators demonstrated that
applying a = 60 minute duration of inactivity to define non-wear produced unlikely non-
wear patterns, while a two hour duration produced more reasonable wear and non-wear
estimates. Importantly, there was a significant difference between physical activity
parameters (e.g. minutes active/day, percentage time active/day) between data processed
with the various non-wear rules.1” In contrast, Miller et al.34 concluded the opposite; they
reported only minimal differences in activity patterns when different algorithms were
utilized to identify non-wear in a cohort of overweight and obese individuals with type 2
diabetes.

Presently, the majority of data reduction algorithms are population-specific, and there is a
need for standardized methods to analyze/reduce and interpret the data that are obtained
from activity monitors.35-39 Data reduction algorithms typically require 3-5 days of monitor
data with a minimum of 8-10 hours of wear time to characterize PA patterns.1® Tudor-Lock
et al. has shown that some reduction techniques in adults'® and in children®0 create a bias
towards under-representing less active individuals. Unfortunately, analyses from uncensored
data may also produce unrealistic results, suggesting, on average, adult Americans achieve
10,000 steps per day.1® Determining appropriate data processing algorithms is important to
unbiased interpretation of the data collected.

Activity monitors have been demonstrated to vary widely in their accuracy in assessing
physical movement. Issues related to the type and intensity of activity, as well as the
placement and angle of the monitors, may be important in accurately assessing movement,
particularly for obese individuals. Tyo et al.*! compared two pedometers (New Lifestyles
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NL-2000 and the DigiWalker SW-200) to the SAM in 74 normal weight, overweight weight
and obese adults and reported that the NL-2000 and DigiWalker pedometers both
underestimated the number of steps compared to the SAM (in contrast to our study in which
the AC produced more steps than both observed or SAM steps). Significantly greater error
was observed for the obese group (BMI 33.6 + 6.6 kgm?), compared to normal and
overweight individuals,*! suggesting waist-worn monitors might be more affected by weight
status than ankle-mounted monitors. In another study, the ActiGraph GT1M, NL-2000, AC,
and SAM were examined for accuracy in assessing treadmill walking across a range of BMI
and walking speeds.*2 Walking speed but not BMI was found to influence the accuracy of
the ActiGraph GT1M, NL-2000, and AC, such that monitors underestimated actual steps at
slower walking speeds. The SAM most accurately assessed steps across a wide range of
walking speeds, and was the only monitor to not differ significantly from observed steps at
the slowest walking speed.*? Kinnunen et al. measured activity levels of overweight and
obese pregnant women and reported significant correlations between pedometers and
accelerometers; however, the direction of the relationship and amount correlation was highly
dependent on intensity of activity, and the agreement between the two measures varied
widely making it difficult to characterize the women as active or inactive.3

In terms of monitor placement, Feito et al. reported that an absolute tilt angle <10 degrees
for the AC monitor resulted in significantly higher activity counts in obese compared to the
normal weight individuals (P=0.01).%* In a study of normal weight, overweight, and obese
children (N=77, 10-12 y), varying the physical placement of pedometers produced
significant differences in monitor accuracy, with anterior thigh and right side of the waist
providing the most accurate assessments of steps compared to navel, back or posterior
thigh.4> The studies above illustrate the challenges in objectively assessing PA in EO
adolescents, which are compounded by the extremely sedentary nature this population.

Consistent with the studies described above, the SAM was most accurate in assessing actual
steps and in differentiating various levels of activity and non-wear in our EO population. The
SAM may be a better device in obese adolescents compared to other types of monitors due
to its placement at the ankle, particularly for assessing walking behavior. For other types of
behavior, the use of multiple monitors that assess different types of parameters (eg.,
movement and heart rate) may provide more accurate characterization of differences in PA.

Only the SAM steps per minute and the AH heart rate beats per minute were able to
differentiate between non-wear and observed sedentary behavior. More research is therefore
needed to understand why and how monitors may continue to accumulate steps and/or
counts during periods of non-wear. In our study, activity counts registered while the
monitors were recording but were not worn may represent the monitors’ sensitivity to
vibration or other movement not associated with PA. This has implications for study design
as some studies include transfer of monitors to and from participants via shipping services.

Limitations and Strengths

This study used existing clinic time, activities and space to assess PA. While the design
minimized subject burden, it allowed for variation in the distances traveled within a
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specified condition, (e.g. distances from one exam room to the blood pressure monitoring
station were not uniform). In addition, as determined by heart rate assessment, the design did
not include a low-intensity condition (i.e. <50% of maximum heart rate), although the short
duration condition was walked, on average, at a cadence of 25 steps/min according to the
SAM. In addition, this study used “standard” sensitivity settings with the SAM instead of
setting the monitor’s sensitivity settings per the individuals walking style, which may have
reduced its accuracy in counting steps. Strengths of the study include an objective
assessment of three different types of activity monitors in a controlled setting in which “real
life” activity behaviors were modeled and correlated to monitor output in an understudied
population. Although the sample size was small and not all participants wore all monitors,
this study provides substantial insight in the ability of objective monitoring to assess
sedentary behavior in EO adolescents.

Conclusions

Given the role of PA in optimizing weight loss and preventing weight regain, assessment
tools are needed to accurately characterize both PA and sedentary behavior, particularly in
obese individuals. All activity monitors evaluated in this study could differentiate between
sedentary and moderate-intensity activity. Step-based activity monitors, with and without
heart rate monitoring, varied in their accuracy for assessing sedentary behavior. In EO
adolescents, sedentary behavior was represented by a substantial percentage of zero steps/
activity counts punctuated by periods of counts that were distinct from non-wear. These
results suggest that the low activity counts observed in the EO participants may represent
true sedentary behavior. Future advances in monitor technology may minimize wear/non-
wear issues, such as removal for bathing or water activities. For example, the Sensewear
Armband™ includes sensors that detect skin temperature and sweat rate, in addition to
movement, potentially providing more accurate information about non-wear versus
sedentary behavior. Unfortunately, until the point where technology can completely
overcome all human influences, appropriate interpretation of activity monitor data is crucial
for understanding human activity patterns. Especially important is differentiating low levels
of activity versus sedentary activities. This study has shown that concerns about
differentiating sedentary behavior and non-wear can be mitigated through monitor choice
(e.g. SAM) or through the use of a combination of activity and heart rate monitors.
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Figurel.
Bland-Altman analysis for observed versus SAM steps for 400MWT. The regression line is

represented as a solid black line, and the mean difference is represented by a solid, bold line
with *+ 1.96 standard deviations represented by the dashed lines.
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Figure 2.
Bland-Altman analysis for observed versus AC steps for 400MWT. The regression line is

represented as a solid black line, and the mean difference is represented by a solid, bold line
with £ 1.96 standard deviations represented by the dashed lines.
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Figure 3.

Heart rate recorded by the AH monitor across activity bouts. a=significantly different from
longer duration activity (p<0.01); b=significantly different from all other activity levels.
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Ability of step- and count-based monitors to differentiate across activity bouts: (A) SAM
steps; (B) AC steps; (C) AC activity counts; (D) AH activity counts. a=significantly different
from low activity (p<0.01); b=significantly different from longer duration activity (p<0.01);
c=significantly different from walk test (p<0.01); d=significantly different from sedentary

behavior (p<0.01).
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Descriptive Statistics for Subjects by Gender (mean + SD unless otherwise noted)

Table 1

Males(n=9) | Females(n=16) | Total (N=25) | p (for gender)
Age, yr 168+2.3 163+19 16521 0.59
Weight, kg 1583+280 | 1431+224 | 1486+25.1 0.15
Height, cm 1768+65 | 1679+91 | 171.1+9.2 0.01
BMI, kg/m? 50.7+9.2 50.7+7.2 50.7+7.8 0.98
Race,n (%) Afriean |3 22.9) 4(25.0) 6 (24.0) 0.88

SD=Standard Deviation, BMI=body mass index, HR=heart rate, bpm=beats per minute
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Percentage of Monitor Time with Zero Steps or Counts (mean £ SD)

Table 2

Sedentary Behavior Non-wear
SAM Steps 77.4% + 14.5% 99.3% +3.1%
AC Steps 94.0% + 3.4% 96.3% + 5.7%

AC Activity Counts

72.8% +16.1%

94.0% +7.7%

AH Activity Counts

31.6% * 21.0%

86.5% + 20.0% *

*
p<0.001 compared to sedentary behavior; SD = Standard Deviation, SAM = Stepwatch Activity Monitor, AC = Actical, AH = Actiheart
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