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Introduction PA 

World Health Organization (WHO) considers physical inactivity as the fourth 

risk factor for death 

Physical inactivity level still high worldwide (Guthold et al, 2018)

WHO recommends at least  150 minutes/week which is not limited to leisure 

time activities (in home, office, for transportation…etc)



Nimmo et al, 2013



Why do we need to measure PA?
In research it is important to detect/measure the amount that create the effect 

To report the result in meaningful and scientific way



How to measure PA
Subjective methods 

Objective methods



V.J. Silfee et al, 2018



(Didace et al, 2017) 



Benefits of CAT
Multidimensional data in different domains 

Continues data flow

Easy to track 

Objective, transferable, analyzable data 

Acceptable validity



Limitations of CAT

Accuracy 

Equations use (algorithm)

 Large amount of data 

Technical barriers 

Compliance





FitMum Study 
Method: three arm, one site randomized controlled trial RCT

Population: 220 Inactive Danish pregnant women (before week 15)



Why commercial tracker?
To capture all dimensional, domains and to detect the behavior of both PA and inactivity 24/7

To store and transfer high resolution data to platforms instantly

Commercial tracker overcome subjective methods and need to included in pregnant 
population (Eva Guérin et al, 2018) 



Measurements: PA level determine by activity tracker 
(Garmin Vívosport). 



Garmin interface 



Fitabase interface 



Garmin Data

Daily activity information

IdActivityDateActiveKilocaloriesBmrKilocaloriesStepsDistanceInMetersDurationInSecondsActiveTimeInSecondsModerateIntensityDurationInSecondsVigorousIntensityDurationInSeconds

3009/18/2018 0:00525221446143695864004437840420

3009/19/2018 0:0021610374335347140500282400

Caroline9/2/2018 0:0012015603182231886400388700

Caroline9/3/2018 0:0057615603180226486400288317403420

Caroline9/4/2018 0:0014415603924279486400341100

Caroline9/5/2018 0:00616156010951779786400946400

Caroline9/6/2018 0:0042115609801697886400725700

Caroline9/7/2018 0:00661156013090100918640010656420180

Caroline9/8/2018 0:0077015601620911788864001444600

Caroline9/9/2018 0:0017115603345241686400304400

Caroline9/10/2018 0:0016115234345309484360452200

Caroline9/11/2018 0:0035715605208370886400475900

Caroline9/12/2018 0:0070715603987283986400468713802460

Caroline9/13/2018 0:00597156079845685864001119800

Caroline9/14/2018 0:0041815608023571286400714400

Caroline9/15/2018 0:004571560104727502864001073500

Caroline9/16/2018 0:008561560134131187086400143663602520

Caroline9/17/2018 0:00708156045663257864005647540360

Caroline9/18/2018 0:001169693186226853700212900

Signe9/1/2018 0:0081817501323510286864001781500

Signe9/2/2018 0:008811750115188987864001802500

Signe9/3/2018 0:0033117504924379186400771500

Signe9/4/2018 0:00407175052964109864007560180720

Signe9/5/2018 0:0054517507619586586400874800

Signe9/6/2018 0:0022317503699284886400547500

Signe9/7/2018 0:0025817503832295686400448600

Signe9/8/2018 0:00989241788137645660245000

Signe9/9/2018 0:00017500086400000

Signe9/10/2018 0:0041517505697443286400753700

Signe9/11/2018 0:0052317505604454186400712100

Signe9/12/2018 0:0026417503303254386400514300

Signe9/13/2018 0:00504175073625689864001052200

Signe9/14/2018 0:006221750763858808640011007420180

Signe9/15/2018 0:00490175076175869864001234300

Signe9/16/2018 0:0019117504744365286400709500

Signe9/17/2018 0:0014017502752211986400403500

Signe9/18/2018 0:0037417507057543386400882000

Signe9/19/2018 0:0004940024420000



Heart Rate: High resolution intraday heart rate 
values in 15 second intervals. 

IdActivityTimeHeartRate

3009/18/20189:2477

3009/18/20189:2477

3009/18/20189:2477

3009/18/20189:2577

3009/18/20189:2577

3009/18/20189:2577

3009/18/20189:2577



Sleep Details:
includes the time spent in different sleep levels (awake, light,
deep). 

SummaryIdActivityDateTimeSleepStageDuration

x2824a0a-5ba15364-6dec9/18/2018 21:35light1200

x2824a0a-5ba15364-6dec9/18/2018 21:55rem540

x2824a0a-5ba15364-6dec9/18/2018 22:04light540

x2824a0a-5ba15364-6dec9/18/2018 22:13deep1860

x2824a0a-5ba15364-6dec9/18/2018 22:44light720

x2824a0a-5ba15364-6dec9/18/2018 22:56rem540

x2824a0a-5ba15364-6dec9/18/2018 23:05light600

x2824a0a-5ba15364-6dec9/18/2018 23:15awake60

x2824a0a-5ba15364-6dec9/18/2018 23:16light1440

x2824a0a-5ba15364-6dec9/18/2018 23:40awake60

x2824a0a-5ba15364-6dec9/18/2018 23:41light1560

x2824a0a-5ba15364-6dec9/19/2018 0:07rem2700

x2824a0a-5ba15364-6dec9/19/2018 0:52light3780

x2824a0a-5ba15364-6dec9/19/2018 1:55rem480

x2824a0a-5ba15364-6dec9/19/2018 2:03unmeasurable720

x2824a0a-5ba15364-6dec9/19/2018 2:15rem1020

x2824a0a-5ba15364-6dec9/19/2018 2:32awake60

x2824a0a-5ba15364-6dec9/19/2018 2:33rem420

x2824a0a-5ba15364-6dec9/19/2018 2:40light2700

x2824a0a-5ba15364-6dec9/19/2018 3:25rem3000

x2824a0a-5ba15364-6dec9/19/2018 4:15light2040

x2824a0a-5ba15364-6dec9/19/2018 4:49rem660

x2824a0a-5ba15364-6dec9/19/2018 5:00light1020

x2824a0a-5ba15364-6dec9/19/2018 5:17awake60

x2824a0a-5ba15364-6dec9/19/2018 5:18light600



Epoch: represents the sum
totals for data for each 15-minute interval.

IdActivityDateTimeStepsDistanceInMetersActiveKilocaloriesDurationInSecondsMETminsMETavg

3009/18/2018 9:2400036061

3009/18/2018 9:307560.06790017.602741.173516

3009/18/2018 9:45000900151

3009/18/2018 10:00000900151

3009/18/2018 10:155947.25390016.952051.130137

3009/18/2018 10:305443.24790019.554791.303653

3009/18/2018 10:45000900151

3009/18/2018 11:005040.04390016.952051.130137

3009/18/2018 11:15000900151

3009/18/2018 11:301310.410900151

3009/18/2018 11:455745.65590018.253431.216895

3009/18/2018 12:00126100.9690018.904111.260274

3009/18/2018 12:15000900151

3009/18/2018 12:30000900151

3009/18/2018 12:452016.01190015.650691.043379

3009/18/2018 13:00000900151

3009/18/2018 13:15180144.15490017.602741.173516

3009/18/2018 13:30845676.673390036.47262.431507



Move IQ:
Summary data regarding automatically detected 
activities.

IdStartTimeDurationInSecondsActivityTypeActivitySubType

3009/18/2018 13:451080cycling

3009/18/2018 15:381980cycling

3009/19/2018 8:081800walking

3009/19/2018 8:57600walking



Input and feedback 

What is the best practice to:

 handle large amounts of data, excel vs. SAS OR R?

backup data, how often?

Is there any data program for CAT?


