Sample Grant Text for StepWatch-Related Research

The following text was developed to assist researchers in preparation of grant proposals for projects involving the StepWatch.

General Description

The StepWatch Activity Monitor (SAM) is a research-grade instrument for long-term assessment of ambulatory activity during day-to-day life.  It is a small (70 x 50 x 20 mm; 38 g), waterproof, self-contained device that is worn on the ankle and records the number of strides taken every minute for up to two months between downloads.

The monitor is programmed and downloaded with a standard computer via a docking station that plugs into a USB port.  The SAM and dock communicate through an infrared link which allows the SAM to be completely sealed, waterproof and impervious to tampering.

The SAM provides no feedback to the subject and, thus, does not encourage “performance behavior.”  The monitor is extremely durable and can survive substantial impacts without damage.  The SAM housing is permanently sealed.  The unit can be factory refurbished for battery replacement.  The predicted battery life with continual use is 7 years.

Accuracy

The sensitivity of the SAM is tuned to each subject by specifying the subjects’ height and gait characteristics during programming.  The appropriateness of the settings can be informally verified by watching a test light on the monitor blink every time a step is detected and/or by a formal accuracy trial that compares observers’ counts to monitor counts.  

Step detection accuracy exceeds 98% both for unimpaired gait and for movement styles that have traditionally been difficult to monitor accurately such as geriatric shuffling, hemiparetic gait, and dyskinetic gait.  Unlike most pedometers, accuracy is unaffected by soft tissue at the waist so even extremely obese subjects can be monitored accurately. 
(A summary of accuracy as reported in peer-reviewed publications - which includes references for specific populations – is available separately.) 
Data

The raw SAM data reflect the number of strides per minute across the entire monitoring period.  Visual inspection of the raw data plots can be employed to verify whether the subject was compliant with monitoring.  Days or parts of days during which a subject was not compliant or which are not desired in the statistics can be excluded from analysis.  By default, statistics are calculated for each full 24-hour day of data then averaged across the included days.  The following measures are represented:

· Average steps/leg/day

· % Time Inactive

· % Time at Low Activity (user-definable level, but ≤ 15 strides/min. is common)

· % Time at Moderate Activity (user-definable, but 15 < x ≤ 40 strides/min. is common)

· % Time at High Activity (user-definable, but < 40 strides/min. is common)

· % of Active Time at Low

· % of Active Time at Moderate

· % of Active Time at High

· # Steps at Low

· # Steps at Moderate

· # Steps at High

· Peak 1-minute burst (steps/minute)

· Peak 5-minute burst (ave. strides/min. of the most intensive continuous 5 minutes in the day)

· 20-Minute Cardiovascular Score (ave. strides/min. of the most intensive continuous 20 minutes in the day)

· 60-Minute Endurance Score (ave. strides/min. of the most intensive continuous 60-minutes in the day)

· Peak Activity Index (Average strides/minute of the most intensive 30 individual minutes in the day (can be continuous or non-continuous)

Statistical Power

Because the StepWatch continuously collects accurate data over long periods of time, statistically significant differences are typically found with lower numbers of subjects than for other activity metrics, clinical measures, or questionnaire-based data.  For many studies, time spent at moderate activity levels has tended to be an especially sensitive measure.  For studies also involving other measures, sample size calculations are best performed based on the instruments with less sensitivity.
