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4. Rationale:

Physical activity (PA) is an important modifiable risk factor for a wide range of diseases,
chronic conditions, and functional outcomes that develop across the lifespan. Using
primarily report-based measures, habitual PA, operationalized as meeting public health
recommendations for aerobic physical activity, has been linked to improved
cardiorespiratory fitness (1) and reduced risk of chronic conditions, including
cardiovascular disease, stroke, diabetes, breast and colon cancers, osteoporosis, depression,
and physical and cognitive functioning later in life (2-4). Due to technological advances,
the cost and relative ease of implementing device-based measures into large population-
based cohort studies have become more practical, and published studies using these
measurements increased exponentially over the past decade (5). Commonly used wearable
devices use microelectromechanical systems (MEMS) accelerometer sensors to detect
gravitational acceleration (usually expressed in g-units) in one-to-three orthogonal planes;
anterior-posterior, mediolateral, and vertical (6). Wearable devices are relatively small,
wireless, and non-invasive, with long battery life, generating an objective comprehensive
assessment of daily free-living PA across multiple levels of exertion (7). Moreover, the
frequency of research publications with the keywords “accelerometer” and “older adults”
has grown exponentially from 5 in the year 2000 to 118 in 2017 (5).

During Visit 6 ARIC study introduced a new wearable device called the Zio XT; a small
chest-worn device primarily designed to collect ambulatory ECG data for 14 consecutive
days. Although the Zio XT Patch was not originally developed and tested to detect and
quantify PA-related movement, the Zio XT does feature a tri-axial accelerometer with a
frequency of around 90 observations per minute. These data, together with high-density
field-based echocardiography data create a whole new spectrum of exciting opportunities
and research questions that can be addressed using a single wearable. It is, however,
unknown if accelerometry data collected by Zio XT can produce meaningful summaries of
PA, comparable with ones obtained with popular research-grade wearable PA monitors
such as the ActiGraph wGT3x-BT; a reliable and valid accelerometer that is considered a
current gold-standard of physical activity assessment. During Visit 6, a subset of ARIC
participants (n =23) also wore an ActiGraph wGT3x-BT as part of the Physical Activity
and Falls Ancillary Study (R56 AG049886; MPI. Pompeii and Gabriel). We propose to
compare vector magnitude counts, a cumulative metric of PA, calculated using Zio XT
accelerometry data with the same metrics obtained using hip-worn Actigraph wGT3x-BT
data and discuss the potential of Zio XT to be used as a wearable PA monitor.

5.  Main Hypothesis/Study Questions:

Aim 1: To determine the convergent validity of accelerometry data collected by the
Zio XT Patch compared to the ActiGraph wGT3X-BT (comparison measure).



Hypothesis 1: Metrics of PA obtained with Ziopatch XT and ActiGraph wGT3X-BT
accelerometry data will be highly correlated with each other.

Hypothesis 2: Metrics of PA obtained with Ziopatch XT can be used to assess the free-
living PA of individuals.

6. Design and analysis (study design, inclusion/exclusion, outcome and other
variables of interest with specific reference to the time of their collection, summary
of data analysis, and any anticipated methodologic limitations or challenges if
present).

Study Population: We will include all participants who attended the Visit 6 examination
and wore the Ziopatch XT and Actigraph wGT3x-BT accelerometry at the same time.

Exposure

Vector Magnitude Counts (VMC) of Zio XT accelerometry data aggregated in 5-minute
intervals

Outcome

Vector Magnitude Counts (VMC) of Actigraph wGT3X-BT accelerometry data
aggregated in 5-minute intervals

Covariates:

None

Statistical Analysis:

The data form both devices will be time-synchronized using internal device clocks. Non-

wear time of the devices will be defined as 60 minutes of consecutive VMC values lesser
than 0.005g.

Exploratory analysis and visual comparison of PA metrics will be performed using
average diurnal patterns and Bland-Altman plots. Mean absolute percentage error will be
used to determine differences of VMC across both devices. Linear regression will be used
to assess the co-linearity and the agreement of two sets of PA metrics.
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