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1.  Background and rationale 

 

Accurate and reliable assessment of physical activity remains an important measurement for 
epidemiologists, exercise scientists, clinicians, and behavioral researchers. However, a cost-

effective and objective assessment of physical activity has until recently been unavailable.  
Recent advances in accelerometers, which quantify body movements in terms of acceleration, 
offer a cost-effective way to objectively record physical activity. Accelerometry is considered to 

be the “gold standard” for measuring habitual physical activity. 
 

Accelerometry measurement is completed at 60-months and for a subset of participants at 84 
months. At 84-months, check the Clinic Visit Data from Prior Visits Report for eligibility. Also 
any 84-month participants who refuse to complete the Physical Scale for the Elderly (PASE) 

interview should be asked to complete accelerometry, if they are willing. 
 

General description of StepWatch 

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, waterproof, self-contained device that 

is worn comfortably on the ankle (Figure 1) and records the number of strides taken every 
minute for extended periods of time. Participants in the MOST study will wear the monitor for 7 

days. 
 
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 participant and, thus, does not encourage abnormal 
“performance behavior.” The monitor is extremely durable and can survive substantial impacts 

without damage. The predicted battery life with continual use is 7 years. 

 

 
        Figure 1: StepWatch is worn on the ankle 
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Measurements 

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 participant was 
compliant with monitoring. Days or parts of days during which a participant 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.   
 

 

2. Equipment and supplies 

 

 StepWatch 3TM activity monitor 

 StepWatch 3TM activity monitor straps, small, medium, and large 

 StepWatch 3TM USB docking station, cable, and step analysis software 

 Cleaning supplies 

 PC connected to internet 
 

2.1  Maintenance 

 
The StepWatch 3TM monitor may be cleaned using a cloth dampened with mild soap and water or 
isopropyl alcohol. PDI Super Sani-Cloth disposable germicidal wipes have been successfully 

tested on the StepWatch. Strong detergents or solvents will damage the plastic and will void the 
warranty. Do NOT soak the StepWatch in any type of cleaner or solvent. Dry the StepWatch at 

room temperature. NEVER PLACE THE STEPWATCH IN ANY TYPE OF OVEN OR 
AUTOCLAVE. 
 

The StepWatch straps may be cleaned with mild soap and water, or by dipping in isopropyl 
alcohol. Hand wash. Machine washing or drying may cause shrinkage and hasten deterioration of 

the elastic.  
 

2.2  Service and repair 

 
The StepWatch and the StepWatch dock are not user-serviceable. Opening or tampering will 
void the warranty. They are factory repairable/refurbishable; contact Orthocare Innovations for 

details. 
 

 

3. Safety issues and exclusions 

 

There are no general safety issues for this exam. It is most important that the participant is 
reliable and can be counted on to wear the accelerometer for 7 days and will return the 

accelerometer to the clinic.  
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4. Pre-exam procedures 

 

4.1 Creating separate accelerometry data folders for 60-and 84-month follow-up visits  

 

Prior to beginning accelerometry data collection for the 84-month visit, create separate folders 
for each visit in the StepWatch Library of your StepWatch software. Name the folder for the 60-
month visit “MOST_60mCV_AccelerometryData” and name the 84-month folder 

“MOST_84mCV_AccelerometryData.” Any 60-month accelerometry data should be moved to 
the 60-month folder. All 84-month data should be saved in the 84-month folder. 

 
4.2  Materials to have available for each eligible participant 

 

Have available for each eligible participant being seen in clinic that day: 
 

 Instructions for Wearing the StepWatch (Appendix 1) 

 Data from Prior Visits Report 

 StepWatch 

 StepWatch strap 

 Stamped pre-addressed envelope for return of the StepWatch  

 Accelerometer Distribution Teleform (in Follow-up Clinic Visit Workbook) 

 StepWatch Participant Questionnaire (84-month visit only) 
 

 
5. Detailed measurement procedures 

 
5.1  Introduction  

 

The StepWatch comes with a selection of straps (small, medium, and large) that are used to 
attach the instrument just above the participant’s ankle. The StepWatch should be worn with the 

rounded end up. If it is upside down, it will not count steps. It is important that the StepWatch 
is worn in the SAME POSITION EACH DAY. 
 

5.2  Explain use of StepWatch to participant 

 

On the day of the participant visit the examiner will explain the accelerometry study to the 
participant: 
 

Script (60-month visit):  "The purpose of this exam is to observe the number of steps taken 
by adults with arthritis or adults who may be at risk of developing arthritis. We’re interested 

in studying the relationship between a person’s normal number of steps per minute and knee 
osteoarthritis.” 
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Script: (84-month visit): The purpose of this exam is to record the number of steps taken by 
adults with or at risk of arthritis. We have specially selected you as you wore the monitor at 

the last visit. Your continued participation is very important to us as wearing the monitor will 
allow us to examine how things like knee pain, fatigue, and problems with functioning are 

related to changes in walking over time.  When you wear the monitor again, we will provide 
you a print out of how many steps you took from this visit and the last visit.  We will also 
provide you with an information sheet of how to interpret your steps.” 

 
If the participant agrees to wear the monitor and the examiner deems the participant to be reliable 

and likely to return the monitor, then the examiner will explain how to wear the StepWatch and 
then fit the strap on the participant.  
 

5.3  Setting up the StepWatch for a participant 

 

Before setting up the StepWatch, be sure to record the serial number on the Accelerometry 
(StepWatch) Distribution form. 
 

The dock should be attached to your computer before you launch the StepWatch software. Click 
on the StepWatch31b launch icon: 

 

 
 
The docking station should be lit with a blue light when it is ready for set up.  

 
Put the StepWatch face down on the docking station. A green light will appear. 
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The next screen you will see is this: 

 

 
 
 
To program the monitor, click on Start Recording Activity from the Monitor pull-down menu: 

 

 
 
 

After the monitor is set up, there will be a message and a green line across the screen. The first 
message on the screen is “Establishing Communications Link.” The next message is “Identifying 
StepWatch.”  
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After several moments you will see the following screen: 
 

 
 

Enter the participant’s height in inches (round up; i.e., if a person’s height is 63.5 inches type in 
64). The participant’s height is listed on their Data from Prior Visits Report. 

 
Quick Stepping, Walking Speed, Range of Speeds, and Leg Motion categories do not have to be 
altered. Go to item #2. “Set Start Time and Recording Duration.” Click on the “Later” bubble; 

choose your time zone, CS, MDT; and then enter the month, day, and year the participant will 
begin to wear the monitor. This will be the date of their clinic visit. The time will be set at 5 

minutes after you enter the set-up information on the monitor.  
 
Next to “And the StepWatch should stop recording after:” text is a box that will be set up in your 

preferences as 9 days.    
 

Click right below item #3, “Add Your Own Notes” and type in the participant’s MOST ID 
number, acrostic, and date of their clinic visit. The format in which the Notes should be typed is 

shown in the examples below: 
    

MB45678 ABCD MM_DD_YYYY (UAB clinic) 

MI45678 ABCD MM_DD_YYYY (UI clinic) 

                                                 
  To choose 9 days as your preference, go to the Edit screen, choose Preferences, and choose Other and 9 as the 

preferred recording duration. You will only have to choose this preference once. 
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Please see the example below. This participant is 65 inches tall and is being seen in a fictitious 
clinic on the West Coast on December 23rd, 2008. She will be wearing the monitor beginning on 

December 23rd at 4:30 pm (16:30) in the afternoon (note: this is military time). The monitor has 
been set up to record for 9 days, allowing for the possibility that the participant will forget to 

wear the monitor one day, and will wear the monitor one extra day to make up for the missed 
one. Also, the clinic day will not count as one of the 7 days. Item #3, “Notes” includes the 
participant’s MOST ID number, acrostic, and the date she was seen in clinic. 

 

 
Click “Start.” 

 
After the monitor is set up, there will be a message and a green line across the screen. The first 

message is “Writing Notes,” followed by several other messages. After this is set, you will see a 
clock with the information about when the StepWatch will begin recording: 

 
 

Click “OK.” 
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5.4  StepWatch placement and instructions  

 

Hand the participant the Instructions for Wearing the StepWatch (Appendix 1) and place the 
StepWatch on the participant while instructing them. 

 

5.4.1  Fitting 

 

Fit the strap that is holding the StepWatch around the participant’s ankle and explain:   
 

Script: "You will wear this StepWatch on your ankle to monitor your physical activity. First 
we will need to fit you for the strap.” 
 

Place and tighten the strap above the participant’s ankle and ask, 
 

 Script: “Is that comfortable? OK, now do you see where the monitor is above your ankle? 
This is where you should wear it each day. The thing that matters is that you wear it in the 
same place every day like we have it now.” Make certain the rounded end of the 

StepWatch is UP. The writing on the case should appear right-side up to someone 

standing beside you. The monitor should be positioned like a rocket ready for launch. 

 
“You also want to make sure that the monitor is snug against your leg and that it doesn’t slip 
down. If it begins to loosen, you can tighten the belt by pulling the end through the buckle 

like so (examiner demonstrates by pulling elastic through buckle to tighten).” 
 

5.4.2  Walking 

 
Ask the participant to walk. Walk alongside the participant, following the participant’s pace, and 

watch the blinking red light. Explain to the participant: 
 

Script: "Let’s try walking. How does that feel? The light that is blinking will stop blinking 
after 40 steps. The StepWatch is still working even when the light stops blinking.” 

  

Note that for most participants, the light will blink once per step.  
 

5.4.3  Scheduling 

 
Explain schedule to participant. 

 
Script: "Now we’re going to talk about when you’re supposed to wear the monitor. Put the 

StepWatch on right away when you get up in the morning, and wear it throughout the day. 
When you take it off at night, put it somewhere that will remind you to put it on first thing in 
the morning such as with your glasses, clock, watch, toothbrush, coffee/tea pot, or whatever 

will remind you. If you are worried about forgetting to put it on, it’s OK to wear it to sleep.” 
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5.4.4  Care 

 

Explain care of StepWatch to participant. 
 

Script: "Be sure to not leave the StepWatch in hot places such as on the dashboard of a car 
when the sun is shining. Do not throw it, cut into it, or remove the label. The StepWatch is 
waterproof. You can bathe or swim with it. Let us know if you regularly do water sports, 

such as swimming or water aerobics and we’ll give you an extra strap so you’ll have a dry 
strap to put on after you come out of the water. If you want to wash the StepWatch, hand 

wash it and use only mild soap and water.” 
 

5.4.5  Returning 

 
Explain return procedure to participant. 

 
Script: “Wear this monitor every day for 7 full days. If you forget to wear it one day, wear it 
an extra day to make up for the day you missed.”  

 
Explain the accelerometer monitor return process. 

 
Script (60-month visit): "Here is a stamped envelope, addressed to our clinic. After you have 
worn the StepWatch for 7 days, not counting today, please put it in this package and mail it 

to us. The date to put your StepWatch into the mail is ___________." (e.g., Wednesday, 
April 14, 2009.) 

 
Script (84-month visit): "Here is a stamped envelope, addressed to our clinic. After you have 
worn the StepWatch for 7 days, not counting today, please put it in this package. Then 

complete this Stepwatch Participant Questionnaire and mail it back to us along with the 
StepWatch. The date to put your StepWatch into the mail is ___________." (e.g., Monday, 

May 16, 2011.) 
 

At the 84-month visit only, before you give the participant the StepWatch Participant 

Questionnaire, be sure to complete the header information at the top of the form, including the 
Staff ID. 

 
5.4.6  Questions  

 

Ask the participant if they have any questions and make sure they understand what they need to 
do.  
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5.4.7  Completing the Accelerometry (StepWatch) Distribution form 

 

1. Fill out the header information and make sure that the serial number of the StepWatch you 
gave to the participant is recorded on the form.  

2. Ask the participant if they regularly do water sports, and record their answer on the form. If 
they do swim or engage in other water sports regularly, give the participant an extra strap and 
let them know that they can do these water sports while wearing the StepWatch.  

3. Write in the date and time the StepWatch was set to begin recording. 
 

 
6. Conducting the Physical Scale for the Elderly (PASE) Interview 

 

The PASE interview should be administered to participants who did not complete the 
accelerometry at 60 months. Also, the PASE interview should be administered to participants 

eligible for accelerometry at 84 months but who are not given a StepWatch to wear for any 
reason and are willing to answer the PASE questions. Ask the participant if they are willing to 
spend an additional few minutes in the clinic answering questions about their physical activity. If 

the participant agrees, obtain the PASE floating forms (identified as Clinic Visit pages 20-24, 
although at 84 months they are floating forms that are not included in the Clinic Visit Workbook) 

and conduct the interview. 
 

6.1 Completing the PASE forms 

 
1. Fill out the header information, making sure to enter the correct MOSTID and acrostic. 

Double check the prefilled visit bubble to be sure that you are using the 84-month floating 
forms.  

2. Ask the participant each of the 11 PASE activity questions, showing flash cards as indicated 

on the forms.  
 

6.1.2  Faxing in the PASE forms 

 
Fax only completed PASE forms into the Coordinating Center. If the PASE interview was not 

administered for any reason, do not fax in blank PASE forms with only the header information 
written on the forms. 

 

 
7. Downloading participant’s data after return of StepWatch 

 
When you receive the StepWatch back from the participant: 

1. Make sure you have the docking station plugged into the computer and have given the 
computer a few moments to recognize the hardware. 

2.  Launch the StepWatch software, wait for the blue light on the dock, and place the StepWatch 

on the dock. You will then see a green light. 
3.  Choose “Read Recorded Activity” from the Monitor pull-down menu. The data will be 

downloaded to your computer. 
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4.  After the data have been downloaded, name the file. Choose “Save As” from the “File” pull-

down menu and name the file as follows: participant’s MOST ID number, underscore, and 1 
if this is the first year the participant has had the accelerometry measurement (e.g., at the 60-
month follow-up exam), and, 2, if this is the second year, (e.g., at the 84-month follow-up 

exam) etc. See examples below:  
 

MB45678_1.swb 
MB45678_2.swb 

 

5.  Save the file to the appropriate folder in your Clients Files directory in your StepWatch 
Library (MOST_60mCV_AccelerometryData for the 60-month visit and 

MOST_84mCV_AccelerometryData for the 84-month visit). Because you will be uploading 
the files through the Secure Data Gateway once per week, keep the files in separate weekly 
subfolders in the Clients Files directory. The naming convention for each weekly subfolder is 

“M,” then clinic initial “I” for Iowa or “B” for Alabama, underscore (_), the letter “A” for 
accelerometry, and the date – year first, then month and day. For example, if you are 

uploading the files on Thursday, March 12th, you would have a folder that includes files 
you’ve received between March 6th and March 12th. If you were sending the file from UAB, 
you would name this file MB_A20090312 and keep all of that week’s files in this folder. If 

you were sending the file from U of I, your file would be named MI_A20090312. 
 

 
8. Editing the data 

 

8.1 Editing 60-month data 

 

Remove days that have partial data, such as the original clinic day when participant was given 
the StepWatch. Also, if the participant missed a day or wore the StepWatch upside down, delete 
that day. Open the participant’s file and click “Edit Time.” 
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Look at the Edit Time screen. Example below shows the clinic visit day at the top: 
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Double click on day you want to exclude: 
 

 
 
Click on “Exclude This Day” 
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Click “OK.” 
 

 
 
The excluded day will look like this: 

 

 
 

IMPORTANT – SAVE FILE AGAIN! 
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8.2 Editing 84-month data 

 

Do not exclude any data. All data must be downloaded to the computer. 
 

 
9. Completing the Accelerometry (StepWatch) Return Form. 

 

Be sure to match the MOST ID# and acrostic with the StepWatch. See the upper left of the 
Weekly Summary Report for the MOST ID# and acrostic.  

 

 
 

Record the date the StepWatch was returned and the number of days the StepWatch was worn, 
i.e., the number of full days recorded on StepWatch. Fax the form into the data system. 
 

 
10. Faxing the StepWatch Participant Questionnaire in to the Data System 

 
For the 84-month visit only, when the completed StepWatch Participant Questionnaire is 
returned along with the StepWatch, be sure the header information is completed and then fax the 

form in to the data system. If the questionnaire is creased or crumpled to the point that it may not 
be easy to fax, transcribe the questionnaire onto a new form. Be sure to complete the header 

information and to transcribe the data exactly from the original form. Fax the transcribed form 
into the data system. 
 

 
11. Alert values/follow-up/reporting to participants 

 
There are no alert values. At 60-months, the participant will be mailed two reports, one that 
shows their steps each day and one that summarizes their walking activity. They will also be sent 

a document that shows sample data from normative subjects.  
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At 84-months the participant will be mailed the following documents: 
  

1) Stepwatch Summary Report for the 60 month visit 

2) Stepwatch Summary Report for the 84 month visit 

3) Normative Data Sheet  

4) Daily Step Count Benchmarks 

Examples of these documents can be seen in Appendix 2. 
 

 
12. Data upload procedures 

 

Upload all participants’ data weekly on the same day each week. During the 84-Month visit, 
complete the MOST 84-Month Accelerometry Upload Log (see Appendix 3 for samples) with 

the ID and Acrostic of all files that you are uploading that week. (Download the log from the 
MOST website under Study Documents/non-TELEForm Forms/Accelerometry.) Save the log 
following the same naming convention that you used for the folder containing the weekly data 

files and adding “_LOG”. For example, if you were uploading files on 7/7/2011, you would 
name the log MB_A20110707_LOG at UAB and MI_A20110707_LOG at U-Iowa. Type the 

acrostics and ID numbers and any comments directly into the Excel document rather than 
handwriting, so that the information can be read easily. Upload a new weekly log to the Secure 
Data Gateway each week, along with the weekly folder containing the accelerometry data for the 

participants seen during that week. See the Secure Data Gateway operations manual for 
instructions on uploading data. 
 

 
13. Lost accelerometry device 

 
For the 84-month visit only: In the event that the StepWatch device is not returned to the clinic 
and deemed as lost, be sure to complete an Accelerometry (Return) Form and fax it in. The form 

should be filled out as follows:  
 

Question #2: Include the date when the device was deemed as lost 
Question #3: Mark “00” days and include a handwritten side note “Lost” 
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14. Quality assurance 

 

14.1  Training requirements 

 

No special qualifications or experience are required to perform this assessment. Training should 
include: 
 

 Read and study manual 

 Attend MOST training session on techniques (or observe administration by 
experienced examiner) 

 Practice on other staff or volunteers  

 Discuss problems and questions with local expert or QC officer 
 

14.2  Certification requirements 

 

 Complete training requirements 

 Demonstrate setup and return procedures for StepWatch 

 Conduct exam on two volunteers: 

- According to protocol, as demonstrated by completed QC checklist 
 

14.3  Quality assurance checklist  

 
Day of clinic visit 

 StepWatch explained to participant 

 Serial number of StepWatch recorded on StepWatch Distribution form   

 StepWatch placed on docking station and “Start Recording Activity” chosen from pull-
down menu   

 Participant’s height correctly entered onto computer   

 StepWatch set for 9 days beginning in 5 minutes   

 Participant MOST ID#, acrostic, and date of clinic visit entered into “Notes” section on 
computer   

 “Start” clicked   

 Participant shown how to place StepWatch correctly on ankle   

 Instructions for Wearing the StepWatch shared with participant 

 Procedure for returning StepWatch explained to participant 

 Participant instructed to walk after placement of StepWatch – red light observed to see 
that it flashes about once per step 

 Complete packet compiled for participant 

 Participant asked if they have any questions 

 Fills out StepWatch Distribution Form 
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 Reviews forms for completeness 
 

After return of StepWatch 

 Docking station plugged into computer / hardware recognized 

 StepWatch software launched  

 StepWatch placed on docking station and “Read Recorded Activity” chosen from pull-
down menu   

 File saved with appropriate naming convention after double-checking ID and acrostic on 
Summary screen  

 File placed in folder for the week, appropriately named (e.g., MB_A20090312)  
 

 60-month visit 

  Data edited / incomplete days removed   

  File re-saved   
 

84-month visit 

  All participant data is downloaded to the computer 
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15. Data collection forms 
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StepWatch Participant Questionnaire (84-month visit only) 
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PASE Interview Floating Forms 
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Appendix 1 Participant Information Sheet 
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Appendix 2 Participant Report 

 

Instructions for printing summary report for participant: 
 

1. Open participant file. You will see a screen like this: 
 

 
 
Choose print from the File pull-down menu. The following screen will appear: 
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Make sure each of the 7 FULL days that the participant wore the StepWatch is checked. Choose 
“Daily Step Plots” and “Week Report” to print the reports that you will be sending to the 

participant. 
 

 
 
 
60-Month visit: Any day in which the StepWatch was recording for less than 24 hours should be 

excluded. Also, any day in which there were zero or extremely few steps should be excluded. In 
general, these days will be automatically excluded, but you should look at the Edit Time screen 

(tab next to Summary Screen) after you download to check (see section 7.1 in operations manual 
for specific instructions).  
 

84-Month visit: In general, any day in which the StepWatch was recording for less than 24 hours 
or any day in which there were zero or extremely few steps will not be checked for printing the 

Week Report. 
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Below is an example of a Daily Step Plot report: 
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Below is an example of a summary report: 
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Below is a sample report with normative data to help the participant understand their report: 
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Below is the Daily Step Count Benchmarks information that will also be mailed to participants at 
84-months: 
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Appendix 3 Sample MOST 84-Month Accelerometry Logs 
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	DisclaimerBox0: Persons using assistive technology may not be able to fully access information in this file. For assistance, e-mail AgingResearchBiobank@imsweb.com. Include the website and filename in your message.


