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NIH StudiesNIH Studies
StudyStudy AimsAims PIPI PopulationPopulation NN Mode of  Mode of  

deliverydelivery
Actigraph Actigraph 

modelmodel

W lk bili &W lk bili & Ji S lliJi S lli Ad l 20Ad l 20 6565 20002000 M ilM il 7164 d 712567164 d 71256NQLSNQLS
20012001--20072007

Walkability & Walkability & 
PAPA

Jim SallisJim Sallis Adults, 20Adults, 20--6565 20002000 MailMail 7164 and 712567164 and 71256

NQLSNQLS--SS
20042004--20092009

Walkability & Walkability & 
PA, Physical PA, Physical 
FunctioningFunctioning

Abby KingAbby King Seniors,  66+Seniors,  66+ 900900 MailMail 7164 and 712567164 and 71256

NIKNIK
20052005--20102010

Walkability/ Walkability/ 
Rec/Food Rec/Food 
Environment & Environment & 
BMI PA DiBMI PA Di

Brian Brian 
SaelensSaelens

Children,  5Children,  5--1111 800800 InIn--person & person & 
mailmail

GT1MGT1M

BMI, PA, DietBMI, PA, Diet

TEANTEAN
20072007 20112011

Walkability, Walkability, 
Rec/Food Env  Rec/Food Env  

PA DiPA Di

Jim SallisJim Sallis Teens, Teens, 
1212--1616

850850 MailMail 7164, 71256, 7164, 71256, 
GT1M & GT3XGT1M & GT3X

20072007--20112011 & PA, Diet& PA, Diet

IPENIPEN Walkability & Walkability & 
PA in numerousPA in numerous

Jim SallisJim Sallis Adults, 18Adults, 18--6565 3000+3000+ InIn--person & person & 
mailmail

7164, 71256, 7164, 71256, 
GT1M & GT3XGT1M & GT3X

20092009--20132013
PA in numerous PA in numerous 
countriescountries

mailmail GT1M & GT3XGT1M & GT3X



Format of workshopFormat of workshoppp

PresentationPresentationPresentation Presentation 
A. PreA. Pre--data Collectiondata Collection
B B ti C liB B ti C liB. Boosting Compliance B. Boosting Compliance 
C. Data Screening & MeterPlus C. Data Screening & MeterPlus 
D. Decisions about Cleaning, Compliance & Cutpoints  D. Decisions about Cleaning, Compliance & Cutpoints  

BreakoutBreakoutBreakout Breakout 
Goals: Goals: 
1 ask more in1 ask more in depth q estionsdepth q estions1. ask more in1. ask more in--depth questionsdepth questions
2. learn from others experience & approaches2. learn from others experience & approaches
3. try MeterPlus with your own files3. try MeterPlus with your own files



Learning ObjectivesLearning Objectivesg jg j

A.   PreA.   Pre--data Collectiondata Collection
1.  How to plan and budget for data collection1.  How to plan and budget for data collection
2. Benefits of having a good tracking database2. Benefits of having a good tracking databaseg g gg g g

B.   Boosting Compliance B.   Boosting Compliance g pg p
1.   Tips for in1.   Tips for in--person & mail delivery & retrievalperson & mail delivery & retrieval
2.   Tips to increase compliance2.   Tips to increase compliance. Tips to increase compliance. Tips to increase compliance
3.   Prompting protocols 3.   Prompting protocols –– how to get devices backhow to get devices back



Learning ObjectivesLearning Objectivesg jg j
C. Data Screening & MeterPlusC. Data Screening & MeterPlus
1.    Why it’s important to screen data1.    Why it’s important to screen data
2.    What ‘valid’ vs ‘invalid’ data look like2.    What ‘valid’ vs ‘invalid’ data look like
3.    MeterPlus demonstration3.    MeterPlus demonstration

D.  Decisions about Cleaning, Compliance & D.  Decisions about Cleaning, Compliance & 
CutpointsCutpointsCutpointsCutpoints

1.   1.   What cleaning & compliance decisions need to be madeWhat cleaning & compliance decisions need to be made
2 Wh i h d ill hi h i ff2 Wh i h d ill hi h i ff2.   What cutpoints are out there and will this choice affect 2.   What cutpoints are out there and will this choice affect 

my outcomesmy outcomes



PrePre--data Collectiondata CollectionPrePre data Collectiondata Collection

C rrie GeremiC rrie GeremiCarrie GeremiaCarrie Geremia

7164 GT1M / GT3X7164 GT1M / GT3X



Data DecisionsData DecisionsData DecisionsData Decisions
1. How long will you ask participants to wear the 1. How long will you ask participants to wear the g y p pg y p p
Actigraph? Actigraph? 
2. When will you ask them to wear the Actigraph (e.g., 2. When will you ask them to wear the Actigraph (e.g., y g p ( g ,y g p ( g ,
waking time only, only when in town, all day and waking time only, only when in town, all day and 
night)? night)? 
3. Will you ask participants to complete a log of when 3. Will you ask participants to complete a log of when 
they put the unit on and take it off? Any other daily they put the unit on and take it off? Any other daily 
assignments?assignments?
4. Will you ask participants to re4. Will you ask participants to re--wear the Actigraph if wear the Actigraph if 
not enough good data are collected the first time?not enough good data are collected the first time?
5. What will be enough wearing time to be considered 5. What will be enough wearing time to be considered 
compliant and therefore not asked to do a recompliant and therefore not asked to do a re--wear? wear? 



Data Decisions contData Decisions contData Decisions, cont.Data Decisions, cont.
6. How will you define a valid hour?6. How will you define a valid hour?6. How will you define a valid hour?6. How will you define a valid hour?
7. How will you define a valid day? 7. How will you define a valid day? 
8 Will h diff lid i i i8 Will h diff lid i i i8. Will you have different valid wear time criteria 8. Will you have different valid wear time criteria 
for weekday vs. weekend?for weekday vs. weekend?
9. What software will you use to screen and 9. What software will you use to screen and 
score your Actigraph data? score your Actigraph data? y g py g p
10. Will you collect any additional data streams 10. Will you collect any additional data streams 
(e g step counts)? How will you process it/use(e g step counts)? How will you process it/use(e.g., step counts)? How will you process it/use (e.g., step counts)? How will you process it/use 
it?it?



11 What epoch will you use?11 What epoch will you use?11. What epoch will you use?11. What epoch will you use?

Activity in kids is intermittent so shorter epoch Activity in kids is intermittent so shorter epoch 
length will capture short bursts of activity and length will capture short bursts of activity and g p yg p y
categorize them appropriatelycategorize them appropriately
Longer epoch dilutes vigorous activityLonger epoch dilutes vigorous activityLonger epoch dilutes vigorous activityLonger epoch dilutes vigorous activity
In use: 2, 5, 10, 15, 30, 60 secondsIn use: 2, 5, 10, 15, 30, 60 seconds
Enough memory in new models to use short Enough memory in new models to use short 
epochsepochsepochsepochs



How much memory?How much memory?How much memory?How much memory?

d D f D f d D f d D f d15 second 
epoch

Days of  
data 
collection 

ith

Days of  data 
collection with 
Activity+Steps 
( 2 l ti i

Days of  data 
collection with 
Activity+Dual+
St ( 3

Days of  data 
collection with 
4 selections in 
GT3Xwith 

Activity-
only

(or 2 selections in 
GT3X)

Steps (or 3 
selections in 
GT3X)

GT3X

GT1M 85 42 28 NA

GT3X 358 179 119 89

B tt t b f• Battery runs out before memory. 
• GT1M has about 14 days and GT3X has about 20 days (15 in tri-axial mode)



Budgeting for Data CollectionBudgeting for Data Collection

StaffStaff Part time equipment manager (at least 20 hours/week), Part time equipment manager (at least 20 hours/week), 
for 30for 30--50 meters/week; additional50 meters/week; additionalfor 30for 30 50 meters/week; additional 50 meters/week; additional 
recruitment/participant management staffrecruitment/participant management staff

ActigraphsActigraphs # days of  data collection/ [return time + in# days of  data collection/ [return time + in--office office 
iitime] = Xtime] = X

X * [loss rate] = Y X * [loss rate] = Y 
XX--Y = the number of time the unit can go out in oneY = the number of time the unit can go out in oneXX Y  the number of  time the unit can go out in one Y  the number of  time the unit can go out in one 
year (Z) year (Z) 
Number of  participants to measure/Z = desired Number of  participants to measure/Z = desired 
i li linventory to meet your measurement goalsinventory to meet your measurement goals

Example: Assuming a 1 year data collection period, 30Example: Assuming a 1 year data collection period, 30--day average return day average return 
time, 5 day intime, 5 day in--office time, 4% loss rate with a target of  100 participants to office time, 4% loss rate with a target of  100 participants to 
measure, it would be determined that 10 Actigraphs are needed.measure, it would be determined that 10 Actigraphs are needed., g p, g p



EquipmentEquipmentq pq p

ActigraphsActigraphsActigraphs Actigraphs 
LabelLabel
InventoryInventory

Belts, clipsBelts, clips
Where to purchaseWhere to purchase
Different sizesDifferent sizes

CalibratorCalibratorCalibratorCalibrator
*older models only**older models only*



DeliveryDeliveryyy

Online USPSOnline USPSOnline USPSOnline USPS
Priority Mail Priority Mail http://www.usps.com/shipping/prioritymail.htmhttp://www.usps.com/shipping/prioritymail.htm

TrackingTracking
CostCostCostCost
Materials Materials 



TrackingTrackingTrackingTracking

Access databaseAccess databaseAccess databaseAccess database
Each wearing is a recordEach wearing is a record
Track by serial number and participantTrack by serial number and participant
QueriesQueriesQueriesQueries

Length of time outLength of time out
Problem unitsProblem units
ComplianceCompliancepp
Outstanding unitsOutstanding units



Access DatabaseAccess Database



Q i ?Q i ?Questions?Questions?



Boosting ComplianceBoosting Complianceg pg p



RatesRates
StudyStudy Valid Wearing Valid Wearing 

Time GuidelinesTime Guidelines
ComplianceCompliance Return Return 

Time Time 
(median)(median)

Equipment Equipment 
Loss RateLoss Rate

(median)(median)

SeniorsSeniors 5 valid days, <45 5 valid days, <45 
minutes of   minutes of   

90%90% 20 days20 days 0.7%0.7%

consecutive “0” consecutive “0” 
counts per hourcounts per hour

Ad lAd l 5 valid days5 valid days 88%88% 20 d20 d 2 6%2 6%AdultsAdults 5 valid days,5 valid days,
<30 minutes<30 minutes

88%88% 20 days20 days 2.6%2.6%

TT 5 lid d5 lid d 71%71% 23 d23 d 1 8%1 8%TeensTeens 5 valid days 5 valid days 
(1 weekend),(1 weekend),
<30 minutes<30 minutes

71%71% 23 days23 days 1.8%1.8%

ChildrenChildren 6 valid days 6 valid days 
(1 weekend),(1 weekend),

74%74% 19 days19 days 1.6%1.6%

<20 minutes<20 minutes



Wearing InstructionsWearing InstructionsWearing InstructionsWearing Instructions

• D li r n d• Delivery one day 
early, preferably near 
the weekend

•Show how to wear

• Stress how long to 
wear (see charts)wear (see charts)

• Will ask to re-wear



MeterMeterMeter Meter 
InstructionsInstructions

• How to wear meterHow to wear meter

• Increase valid wearing time 
expectationsexpectations

• Providing an end date



Log/JournalLog/JournalLog/JournalLog/Journal



PromptingPromptingPrompting Prompting 
Material ReturnMaterial Return

Phone calls

Emails/Text Messages
• First calls at the 
beginning of wearing:

Mailings

beginning of  wearing: 
to remind of  criteria, 
proper wearing • Use in combination 

ith ph ll• Prompt calls weekly with phone calls, 
most effective with 
adults and teens

• Last resort: if  phone 
calls are not successful, 
begin mailing return 
materials, reward letter 
or home visitDON’T GIVE UP! v



Action (MC=meter checkAction (MC=meter check--in call; MR=meter reminder call; in call; MR=meter reminder call; 
PC=prompt call)PC=prompt call)

Length of  time before next contactLength of  time before next contact

Make your MC call the day you expect your participant to receive the meter. Make your MC call the day you expect your participant to receive the meter. Schedule next call for Schedule next call for 3 days later.3 days later.

Make your MR call to check in again and make sure the participant started Make your MR call to check in again and make sure the participant started 
wearing the meter. wearing the meter. 

Schedule next call for Schedule next call for 5 days later.5 days later.

Make your PC1 call (first prompt call).Make your PC1 call (first prompt call). Schedule your next call for Schedule your next call for 1 week later.1 week later.

Make your PC2 call.Make your PC2 call. Schedule your next call for Schedule your next call for 1 week later. 1 week later. If  local, offer a home If  local, offer a home 
pickup.pickup.

Make your PC3 call and send an email if  possible.Make your PC3 call and send an email if  possible. Schedule your next call for Schedule your next call for 1 week later.1 week later.

Make your PC4 call and mail a return envelope (#1).Make your PC4 call and mail a return envelope (#1). Schedule your next call for Schedule your next call for 1 week later.1 week later.

Make your PC5 call.Make your PC5 call. Schedule your next call for Schedule your next call for 1 week later.1 week later.

Make your PC6 call and send an email if  possible.Make your PC6 call and send an email if  possible. Schedule your next call for Schedule your next call for 1 week later.1 week later.y py p yy

Make your PC7 call.Make your PC7 call. Schedule your next call for Schedule your next call for 1 week later.1 week later.

Make your PC8 call and mail another return envelope (#2).Make your PC8 call and mail another return envelope (#2). Schedule your next call for Schedule your next call for 2 weeks later.2 weeks later.

Make your PC9 call.Make your PC9 call. Schedule your next call for Schedule your next call for 2 weeks later.2 weeks later.

Make your PC10 call and send an email if  possible.Make your PC10 call and send an email if  possible. Schedule your next call for Schedule your next call for 2 weeks later.2 weeks later.

Make your PC11 call.Make your PC11 call. Schedule your next call for Schedule your next call for 2 weeks later.2 weeks later.

Make your PC12 call and mail another return envelope.Make your PC12 call and mail another return envelope. Schedule your next call for Schedule your next call for 2 weeks later and continue calling until 2 weeks later and continue calling until 
at least 6 months have passed.at least 6 months have passed.

At this point, the meter has been out for at least 6 months and 3 envelopes At this point, the meter has been out for at least 6 months and 3 envelopes 
have been sent Consult a supervisor about the next stepshave been sent Consult a supervisor about the next steps

Continue calling if  you have had contact with participant and think Continue calling if  you have had contact with participant and think 
continued attempts will help A reward letter is an option but only ifcontinued attempts will help A reward letter is an option but only ifhave been sent.  Consult a supervisor about the next steps. have been sent.  Consult a supervisor about the next steps. continued attempts will help. A reward letter is an option but only if  continued attempts will help. A reward letter is an option but only if  
nothing else helps. The reward is usually comparable to the incentive nothing else helps. The reward is usually comparable to the incentive 
they would have received for completing the study. they would have received for completing the study. 



Compliance ElementsCompliance ElementsCompliance ElementsCompliance Elements

h / hh / hCharts/graphsCharts/graphs
Instruction sheets Instruction sheets 
with dateswith dates
Logs/JournalsLogs/JournalsLogs/JournalsLogs/Journals
Calls/Emails/Texts/Calls/Emails/Texts/
M iliM iliMailingsMailings
Letter to schools and Letter to schools and 
coachescoaches
StickersStickers



Q i ?Q i ?Questions?Questions?



MeterPlus & Data ScreeningMeterPlus & Data ScreeningMeterPlus & Data ScreeningMeterPlus & Data Screening

Kelli CainKelli CainKelli CainKelli Cain



MeterPlusMeterPlusMeterPlusMeterPlus
Anyone can use it, Anyone can use it, no programming skills requiredno programming skills required
WindowsWindows--based, with userbased, with user--friendly interface for data screeningfriendly interface for data screening
Will Will batchbatch--processprocess your filesyour filesBeforeBefore AfterAfter
Works will all models of ActiGraph and all data streamsWorks will all models of ActiGraph and all data streams
Analyzes activity counts, step counts, energy expenditure, Analyzes activity counts, step counts, energy expenditure, 

Visual screen for consecutive zeros Automated screen for consecutive zeros

Copy & paste data for each file Batch score
BeforeBefore AfterAfter

bouts of activity and timebouts of activity and time--filtered activity all in one programfiltered activity all in one program
Stores multiple profiles of cutStores multiple profiles of cut--points making agepoints making age--specific specific 
scoring possiblescoring possible
Maximum flexibility in setting parameters for selecting days to Maximum flexibility in setting parameters for selecting days to 

lid i ilid i i i b f i i ii b f i i iscore, valid wearing time, cutscore, valid wearing time, cut--points, bouts of activity, time points, bouts of activity, time 
filters, and morefilters, and more……



StepsSteps

1. Convert

2. Screen

3. CleanConvert Convert 

Screen data files Screen data files 
individually for individually for 

h lidh lid 5 Anal eEli i tEli i t

4. Score
DAT files to DAT files to 

CSV files CSV files 
with a onewith a one--
li k ilili k ili enough valid enough valid 

wear timewear time. 
Useful when Useful when 
checking forchecking for

5. AnalyzeEliminate        Eliminate        
nonnon--wearing  wearing  

time and time and 
save days ofsave days of

Batch score your files Batch score your files 
dd

click utility.click utility.

checking for checking for 
compliance. compliance. Import the Import the 

commacomma--
delimiteddelimited

save days of  save days of  
data you data you 

really want really want 
to keep asto keep as

and create one and create one 
commacomma--delimited file delimited file 

containing variables containing variables 
f r r ntirf r r ntir delimited delimited 

file intofile into
statistical statistical 
software software 

to keep as to keep as 
MPD files.MPD files.

for your entire for your entire 
sample.sample.

and analyze.and analyze.



Step 1. Convert DAT to CSVStep 1. Convert DAT to CSV



Data screeningData screening2. Screen Data screeningData screening

Screen data right awayScreen data right away
Compliance with first wearing only 70Compliance with first wearing only 70--75% in 75% in p g yp g y
children & teens. About 95% with additional children & teens. About 95% with additional 
wearing.wearing.gg

Looking for valid wear time & malfunctionLooking for valid wear time & malfunctiongg
Decide if reDecide if re--wear is neededwear is needed

MeterPlus makes this easyMeterPlus makes this easy



Screening dataScreening data

V lid hV lid hValid hoursValid hours

NonNon--wearing wearing 
timetime

Time zone or Time zone or 
start timestart timestart time start time 
adjustmentsadjustments



Screening Actigraph filesScreening Actigraph filesg g pg g p

Drag and drop file here
1192061003 1.datSN50163 CSV

Raw data file

_SN50163.CSV

D t di l d i li t f tData displayed in list format

Click day open for detailed view 
of raw data 



Examples of dataExamples of dataExamples of dataExamples of data

Wear timeWear time
Mail days that may look like wear timeMail days that may look like wear time
M lf i /I lid dM lf i /I lid dMalfunction/Invalid dataMalfunction/Invalid data
Repeat data (older models)Repeat data (older models)Repeat data (older models)Repeat data (older models)



Wear timeWear time typical patterntypical patternWear time Wear time –– typical patterntypical pattern



Mail daysMail days



MalfunctionMalfunction invalid datainvalid dataMalfunction Malfunction –– invalid datainvalid data
Constant, repeating, often “32767”Counts >16,000, don’t have to 

fill h i dfill the entire day.

Constant repeatingConstant, repeating



Cleaning dataCleaning data3. Clean

Define wearing timeDefine wearing time

Code nonCode non--wearing timewearing time

Select level of outputSelect level of output

Select the type of data that is Select the type of data that is 
batch scoredbatch scored

B f l ti tB f l ti tBrowse for location to Browse for location to 
save cleaned files save cleaned files (MPD)(MPD)



Saving wear timeSaving wear time
Select the days to be scored. Days without enough valid Select the days to be scored. Days without enough valid 
wearing time can be excluded from this process so they are not wearing time can be excluded from this process so they are not 
i l d d i h fi l di l d d i h fi l dincluded in the final data set.included in the final data set.

Variables: Date, Valid Hours, Valid Day, Day of Week & Parameter Variables: Date, Valid Hours, Valid Day, Day of Week & Parameter 



Scoring DataScoring Data4. Score gg

Th f hi fi iTh f hi fi iThere are a few things to configure in There are a few things to configure in 
MeterPlus before batchMeterPlus before batch--scoring your filesscoring your files

CutCut--pointspoints

Fil i blFil i blFilename variablesFilename variables

Energy ExpenditureEnergy Expenditure

BoutsBouts

Ti FilTi FilTime FiltersTime Filters



Programming cutProgramming cut--pointspointsg gg g pp

Create GroupsCreate GroupsCreate GroupsCreate Groups

Add/Edit CutAdd/Edit Cut--pointspoints

Variables CreatedVariables Created
••Total, Daily and Hourly: time spent in each activity category (not wearing, Total, Daily and Hourly: time spent in each activity category (not wearing, 
sedentary, light, moderate, vigorous). All days and/or Valid Days Onlysedentary, light, moderate, vigorous). All days and/or Valid Days Only



Filename variablesFilename variablesFilename variablesFilename variables

Enter sample file nameEnter sample file name

Designate character positionsDesignate character positions

Name your variablesName your variables



Settings for bouts Settings for bouts (sustained levels of activity)(sustained levels of activity)gg

IntensityIntensity

Minimum lengthMinimum length

Allowable interruptionAllowable interruption

Variables Created  Variables Created  
•• Number, total length and average length of  boutsNumber, total length and average length of  bouts
•• Start and end times of  each boutStart and end times of  each bout
•• Total, Daily and HourlyTotal, Daily and Hourly



Energy expenditureEnergy expenditure

Choice of 3 Choice of 3 
algorithmsalgorithms

Variables Created  Variables Created  
•• Total, mean and peak energy expenditureTotal, mean and peak energy expenditure
•• Energy expenditure in each activity categoryEnergy expenditure in each activity category
•• Total, Daily and HourlyTotal, Daily and Hourly



Time filtersTime filters

Variables CreatedVariables Created
•• Date and day of  weekDate and day of  week
•• Start and end times of  each filterStart and end times of  each filter
•• Time spent in each activity category during each defined time period.Time spent in each activity category during each defined time period.



Age and weight scoringAge and weight scoringg g gg g g

Use subject age to apply differentUse subject age to apply differentUse subject age to apply different Use subject age to apply different 
cutpoints within the same batchcutpoints within the same batch

Select a group of cutpoints to use for Select a group of cutpoints to use for 

Use subject body weight for energy Use subject body weight for energy 
expenditure calculationsexpenditure calculations

Select a weight to be used for your Select a weight to be used for your 
your entire sampleyour entire sample

g yg y
entire sampleentire sample



Batch scoringBatch scoringgg

Where to find Where to find 
individual files to individual files to 
processprocess

Where to save Where to save 
processed CSV processed CSV 
file for entirefile for entire

One step CreateOne step Create

file for entire file for entire 
samplesample

One step              CreateOne step              Create



OutputOutput5. AnalyzeOutputOutput
File type Description

CSVCSV CommaComma--delimited file containing the results of  the batch delimited file containing the results of  the batch 
scoring including activity counts, step counts, bouts andscoring including activity counts, step counts, bouts andscoring including activity counts, step counts, bouts and  scoring including activity counts, step counts, bouts and  
energy expenditure.energy expenditure.

TF.CSVTF.CSV CommaComma--delimited file containing the timedelimited file containing the time--filtered activity filtered activity 
variables only variables only 

SPSSPS SPSS syntax file that will import data into SPSSSPSS syntax file that will import data into SPSSy py p



MeterPlusMeterPlusMeterPlusMeterPlus

Where to get more informationWhere to get more information
www.meterplussoftware.comwww.meterplussoftware.compp

Demonstration at breakout sessionDemonstration at breakout session
ALR grantee discountALR grantee discountALR grantee discountALR grantee discount



Q i ?Q i ?Questions?Questions?



Data DecisionsData Decisions
•• No consensus, big differences across studies No consensus, big differences across studies 

••CutCut points and METspoints and METs••CutCut--points and METspoints and METs
•• Differences in outcomes depending on cutpoints and Differences in outcomes depending on cutpoints and 
MET value used to define MVPA thresholdMET value used to define MVPA threshold

••“Brisk walk”=3 METs for adults and 4+ METs for “Brisk walk”=3 METs for adults and 4+ METs for 
childrenchildren

••Data cleaning and complianceData cleaning and compliance••Data cleaning and complianceData cleaning and compliance
••What are some of  the decisions to make? What are some of  the decisions to make? 

••What are people using?What are people using?



Calibration StudiesCalibration Studies
MVPA cutpointMVPA cutpoint METsMETs AgeAge Validation/CriterionValidation/Criterion ActivityActivityMVPA cutpoint       MVPA cutpoint       
(60s equiv)(60s equiv)

METsMETs AgeAge Validation/Criterion Validation/Criterion 
measuremeasure

ActivityActivity

Freedson, Freedson, 
19971997

10 yr:10 yr: 10171017
1010 19101910

33
44

66--1818 VO2 consumptionVO2 consumption Treadmill [60s]Treadmill [60s]
1997 1997 10 yr:10 yr: 19101910 44

Pate, 2006Pate, 2006 16801680 20 mL/kg/min 20 mL/kg/min 
(equiv to brisk (equiv to brisk 

alk)alk)

33--55 CosmedCosmed Walk, run, lifestyle Walk, run, lifestyle 
[15s][15s]

walk)walk)

Ekelund , Ekelund , 
20042004

20002000 33 99--1010 Used previous Used previous 
research to establish research to establish 

TreadmillTreadmill

Evenson, Evenson, 
20082008

22962296 ROC curve ROC curve 
analysisanalysis

55--88 CosmedCosmed Lifestyle and Lifestyle and 
treadmill [15s]treadmill [15s]

Treuth, Treuth, 
20042004

30003000 4.64.6 1313--14 14 
i li l

Cosmed & heart rateCosmed & heart rate Lifestyle [30s]Lifestyle [30s]
20042004 girlsgirls

Puyau, Puyau, 
20022002

32003200 AEE: .05 AEE: .05 
kcal/kg/mn kcal/kg/mn 
(h 130)(h 130)

66--1616 room respiration, room respiration, 
microwave detector microwave detector 
& h& h

Lifestyle and Lifestyle and 
treadmill [60s]treadmill [60s]

(hrt rate 130)(hrt rate 130) & heart rate& heart rate

Sirard, Sirard, 
20052005

3 yr old: 3 yr old: 24602460
5 yr old:5 yr old: 35643564

ROC curve ROC curve 
analysisanalysis

33--55 ObservationObservation Walk, run, sit, play Walk, run, sit, play 
[15s][15s]

Mattocks, Mattocks, 
20072007

35823582 44 1212 CosmedCosmed LifestyleLifestyle



Differences in sedentary and MVPA in Differences in sedentary and MVPA in 
same sample same sample (n=72; 4(n=72; 4--7 yr olds; p<.01)7 yr olds; p<.01)

AA ddMVPA MVPA 
cutpointcutpoint

Mean minutes Mean minutes 
MVPA/dayMVPA/day

Sedentary Sedentary 
cutpointcutpoint

Mean minutes Mean minutes 
sedentary/daysedentary/day

PP 32003200 2828 800800 488488PuyauPuyau 32003200 2828 800800 488488

TreuthTreuth 30003000 4141 650650 180180TreuthTreuth 30003000 4141 650650 180180

FreedsonFreedson 630630 266266 NANA NANA

ReillyReilly NANA NANA 11001100 501501

Reilly, Penpraze, Hislop, Davies, Grant & Paton (2008). Objective Reilly, Penpraze, Hislop, Davies, Grant & Paton (2008). Objective 
ffmeasurement of physical activity and sedentary behaviour: review with new measurement of physical activity and sedentary behaviour: review with new 

data. Arch. Dis. Child, 93, 614data. Arch. Dis. Child, 93, 614--619.619.



Cl i d li d i iCl i d li d i iCleaning and compliance decisionsCleaning and compliance decisions

•• Reliable data processing staffReliable data processing staff

N b f lid d & lid hN b f lid d & lid h•• Number of  valid days & valid hoursNumber of  valid days & valid hours

•• How many minutes of consecutive zero countsHow many minutes of consecutive zero countsHow many minutes of  consecutive zero counts How many minutes of  consecutive zero counts 
to define nonto define non--wearingwearing



Reliability between data cleanersReliability between data cleaners

Ideally, same person would clean data for entire Ideally, same person would clean data for entire 
samplesample
Detailed  protocols with thorough training Detailed  protocols with thorough training p g gp g g
InterInter--rater reliabilityrater reliability



Same data, different cleaning parametersSame data, different cleaning parameters
7 wearing days7 wearing days

20 minutes of zeros20 minutes of zeros

g yg y

10 minutes of zeros10 minutes of zeros

30 minutes of zeros30 minutes of zeros
6 valid days5 valid days

60 minutes of zeros60 minutes of zeros

9 valid days 10 valid days



Differences in sedentary & nonDifferences in sedentary & non--wear timewear time
ZerosZeros Valid DaysValid Days Minutes of             Minutes of             

“N t i ”“N t i ”
Minutes of       Minutes of       
“S d t ” ti“S d t ” ti“Not wearing” “Not wearing” 

time in same 7 time in same 7 
ri dri d

“Sedentary” time “Sedentary” time 
in same 7 in same 7 

ri dri dwearing dayswearing days wearing daywearing day
1010 55 46804680 28612861
2020 66 45054505 30363036
3030 99 43964396 31453145
6060 1010 42784278 32633263

•• No differences in MVPA No differences in MVPA 
•• Difference between 2861 (10 zeros) & 3263 (60 zeros) = 402 minDifference between 2861 (10 zeros) & 3263 (60 zeros) = 402 minDifference between 2861 (10 zeros) & 3263 (60 zeros)  402 minDifference between 2861 (10 zeros) & 3263 (60 zeros)  402 min
•• Almost one hour per day difference on averageAlmost one hour per day difference on average



Protocols Protocols –– select studiesselect studies
Minimum Minimum 
wearing dayswearing days

Minimum Minimum 
valid ho rsvalid ho rs

# consecutive minutes # consecutive minutes 
of zero co nts for nonof zero co nts for non

CutpointsCutpoints METsMETs
wearing dayswearing days valid hoursvalid hours of  zero counts for nonof  zero counts for non--

wear timewear time

NHANES, NHANES, 44 1010 60+ (with allowance 60+ (with allowance FreedsonFreedson 44,,
USUS

((
of  a few low counts)of  a few low counts)

TAAG,   TAAG,   11 80% 80% 20+20+ TreuthTreuth 4.64.6
USUS standard day standard day 

is nonis non--
missing missing gg

EYHS, 4 EYHS, 4 
EuropeanEuropean

33 1010 10+10+ FreedsonFreedson 33

ALSPAC, ALSPAC, 
UKUK

33 1010 10+10+ MattocksMattocks 44

Kolle 2009, Kolle 2009, 
NorwayNorway

22 88 10+10+ EkelundEkelund 33



What about activities that are missed by What about activities that are missed by 
accelerometer?accelerometer?

UnderUnder--estimates certain activities (biking, swimming, etc.)estimates certain activities (biking, swimming, etc.)
Use diary or log to identify time, duration and type of activityUse diary or log to identify time, duration and type of activity
Get MET value for activity from Compendium of PhysicalGet MET value for activity from Compendium of PhysicalGet MET value for activity from Compendium of Physical Get MET value for activity from Compendium of Physical 
ActivitiesActivities
Using a regression equation, get corresponding count value Using a regression equation, get corresponding count value 
Insert or replace values with new count valueInsert or replace values with new count value
Labor intensive and didn’t make a difference in one of our Labor intensive and didn’t make a difference in one of our 
studiesstudiesstudiesstudies

Esliger, D.W., Copeland, J.L., Barnes, J.D. & Tremblay, M.S. (2005). Standardizing Esliger, D.W., Copeland, J.L., Barnes, J.D. & Tremblay, M.S. (2005). Standardizing 
and optimizing the use of accelerometer date for freeand optimizing the use of accelerometer date for free--living physical activity living physical activity 
monitoring. Journal of Physical Activity and Health, 3, 366monitoring. Journal of Physical Activity and Health, 3, 366--383.383.



SummarySummarySummarySummary

•• MeterPlus can help manage and score your   MeterPlus can help manage and score your   
data but each investigator has many decisions to data but each investigator has many decisions to g yg y
makemake

d h hd h h•• Need more research to reach consensus…any Need more research to reach consensus…any 
takers?takers?



The end…The end…

•• Questions, Comments?   Questions, Comments?   

•• Come try out MeterPlus and discuss other topicsCome try out MeterPlus and discuss other topics

•• References and other materials to takeReferences and other materials to take

•• Roundtable in the morningRoundtable in the morning


