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SCOPE: 
The activPAL3 activity monitor will be used to measure physical activity levels and sedentary behaviour of 750 participants from both the Lothian Birth Cohort 1936 (n=300) and West of Scotland Twenty-07 cohorts (n=450). 
This Standard Operating Procedure (SOP) describes how staff at GCU should visually inspect the downloaded data from the activPAL3 activity monitor. 

DEFINITIONS: 
· WP2: Work Package 2
· RA: Research Assistant

PROCEDURE: 
1. General Principles

1.1 This data quality assessment represents a second detailed level of checking following assessment by the fieldworker who downloaded the data.

1.2 Particular attention should be paid to any unusual data issues flagged up by the fieldworker.
1.3 The data quality assessment is a hierarchical process, and each of the steps should be followed until the RA is adequately assured that the data is genuine.  If there is any concern or uncertainty about the data at the end of a step, the next step should be undertaken.

1.4 Datasets which are assessed as problematic at the end of the hierarchical process should be reviewed by two assessors, and a consensus reached as to appropriate action. 

2. Access file in week view
2.1 After the activPAL data has been downloaded with activPAL3 software (version 7.2.32) the RA should inspect the weekly and daily output of the activPAL. 
2.2 If visual inspection is being conducted at the time of download, then the graphical output should automatically appear on screen.  If done later, the following steps should be followed.

2.3 Open the activPAL3 software (version 7.2.32).
2.4 Click on ‘view’ and click ‘by week’ (Figure 1). Note if you do not change it, the setting will remain on ‘by week’, and this stage can be omitted.

2.5 Click ‘open’ to open the file you would like to check. You will need to browse to select the folder.  Select the file within the folder (there should only be one option), and select OK.  This will open a weekly summary of the participant’s data over the week and a daily summary for each day (Figure 3).
2.6 If you have selected ‘by day’ by mistake, when the file opens a prompt will ask you to select which day you would like to view. Close this window, change to weekly view (step 2.4), and open the file (step 2.5).

3. Step 1:  Quality assurance of PA data file in week view
3.1 Check which day the activPAL was programmed in the Programme and Download Record sheet and compare this with the first full measurement day of the activPAL. The first full measurement day will be the day after Visit 1 and this will be activPAL day 2 or 3. Make a note of this in the Download Record Sheet in [Online Cloud Storage Folder] (LBC36) or check this in the Download Record Sheet in [Online Cloud Storage Folder] (Twenty07).
3.2 Check the number of days with complete data. You should have a minimum of 7 complete days. Make a note / check the note in the Download Record Sheet in [Online Cloud Storage Folder]. If there are less than 7 complete days please indicate the reason (if known) in the Download Record Sheet.

3.3 Check if there are 6 files successfully saved in [Online Cloud Storage Folder] with correct filenames and dates. Make a note/ check the note in the Download and Record Sheet in [Online Cloud Storage Folder].

3.4 Check the data and look for unusual things such as constant postures (either sitting or standing), no walking activity, or incomplete days.
3.5 Check the number of Sit To Stand (STS) transitions each day. Typically, you would expect participants to complete > 40 STS transitions/day. If this is low, e.g. 10-20 STS transitions/day, this may indicate unusual data.

3.6 Check for unusually large amounts or constant postures of sitting, standing or walking activity that you would not normally expect.

3.7 Check for large deviations from the normal pattern. For example, if one day is very different compared to all other days, than you should check this.

3.8 If any unusual data has been reported by fieldworkers from their initial quality check, pay particular attention to checking these aspects.

4. Step 2: Quality assurance of PA data file in day view
4.1 Click on ‘view’ and click ‘by day’. Open the participant’s file again that you would like to check. 

4.2 View each day with which there is any concern, one at a time, this should usually be days 2-8.
4.3 Use the completed activity diary to check the dates for each day you view.

4.4 Check times entered in the diary correspond approximately to when activity is recorded by the activPAL activity monitor.

4.5 For each day look for patterns of activity and explanations for exceptions (weekday/weekend; late in bed/late to rise).
4.6 Look at any comments written in the diary by the participant or fieldworker, to see if they offer an adequate explanation for potentially unusual behaviour

4.7 Check the data and look for unusual things, such as constant postures, and no walking or STS transitions for long periods of time.

4.8 Check to see whether potential long periods of constant posture are resolved by occasional breaks when viewed at a more detailed resolution.
5. Step 3: Quality assurance of PA data in raw acceleration view
5.1 Open the Pal viewer v8.0.0.0 program

5.2 Click on ‘Add File(s)’ and select the participants file that you would like to check

5.3 Hover the mouse over the file name, and click on ‘view file’

5.4 Click on ‘View posture classification data’

5.5 The raw acceleration data from the three axes will be displayed for the entire measurement period.  The red line is the x-axis, which is oriented along the length of the thigh; the green line (y-axis) and the blue line (z axis) are both oriented in the plane through the thigh.  Generally, in standing, the value of the red axis is ~-1, the values of the green and blue axes are ~ 0.  Generally, in sitting/lying, the red axis is ~0, while the green and blue mat range between ±1.  The activPAL classification derived by the activPAL software is displayed in the background, pale yellow for sit/lie, pale green for standing, pink for walking.
5.6 To zoom in on a time period, hover the mouse over the start of the period, hold down the left button and drag the cursor to the right until you reach the end of the time period.  It may be necessary to do perform this action iteratively to view the data at the required level of detail.

5.7 Check the unusual aspects of the data that are causing concern.  This may include issues not foreseen in this SOP.
5.8 In general use changes in the acceleration and the orientation of the monitor to identify whether the acceleration trace is feasible and likely assuming the monitor was worn.

5.9 If no walking data has been classified, zoom in on an area classified as standing which looks like there is acceleration activity.  Zoom in until the resolution of the trace can be seen.  Walking steps look like an M-shape in the most axes, but are particularly prominent in the red x axis.  The peaks of the M may be different heights.  Identification of this pattern without activPAL software classification as walking, indicates that the monitor was worn, and that the person did walk, however the acceleration from the walking was not sufficient to trigger classification as walking.  This data can be used to assess sedentary outcomes, and should be included in data analysis, but a comment should be added warning not to use in any future analysis of walking outcomes.

5.10 If excessive sitting or standing is of concern, zoom in on the time period, and identify if there are any changes in acceleration of the red line (x axis, oriented along the thigh).  If there are reasonable changes, but to a level that does not allow classification change, the monitor has been worn, however the activPAL classification is unable to adequately distinguish between sitting and the data should be excluded from analysis.
5.11 If there is unusual activity overnight, zoom in on the time period, and identify if there are any changes in acceleration.  Identify the orientation of the monitor, and assess whether these are likely when worn on the leg.  Data may be included or excluded based on this assessment.

6. Step 4: Consultation with a second assessor
6.1 Consultation with a second assessor should take place for any data that reaches step 3 of quality assurance.

6.2 Additionally consultation can take place for other data for which the primary assessor is uncertain.
6.3 Both assessors will review the data together, discussing the issues that have been identified, and reaching consensus on inclusion and exclusion of the data from analysis.
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