MeterPlus™
MeterPlus Software Support for ActiGraph

Version 4.3

SANTECH, INC.

For physical activity researchers: A user-friendly software application to
screen, clean & score ActiGraph accelerometer data.
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SANTE

Promoting health with mobile technology for
behavior change.




Where did MeterPlus™ come from?

MeterPlus™ was developed from over 15 years of
research by Dr. James Sallis
& team at San Diego State University.
Our experience includes six National Institutes of
Health grants and over 10,000 participants ranging
from children to older adults.

MeterPlus 1s now being used by over 100 research
groups in 26 countries!
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What’s different about MeterPlus™?

® Anyone can use it, no programming skills

required

m Windows-based, with user-friendly interface

m Will batch-process your files

m Analyzes activity counts, step counts, energy
expenditure, time spent in different incline
positions, tri-axial activity, bouts of activity and
time-filtered activity all in one program
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What’s different about MeterPlus™?

m Stores multiple profiles of cut-points making
age-specific scoring possible

® Maximum flexibility in setting parameters for
valid wearing time, cut-points, bouts of activity,
time filters, and more...
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Step 1. Convert DA files to CSV ftiles
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Step 2. Screen data

MeterPlus™ has a straightforward interface to program settings to
screen for valid wearing time. This screening tool can be used to
evaluate whether enough usable data have been gathered.

' MeterPlus Options !

Wiew D ata |Ei|::|:|fEe I:Zlatal I:Zal.eglzlrie:z:l Fi|E=r'|-E|r|'IE=| Bouts | kCalz | Filterz |

SR Minimum valid wearing

Hours required faor a walid day: 10
hours

MIMUTES of consecutive 2eros to defing non-wearing time: IIE-EI— -
Define non-wear time

Meter !Eit-artTiru'uel_:;jr arkic 'z T : S based On ContanOUS
= J w Fro it o= scanning

' Same Day
ydmmmm Time zone adjustments
if necessary

Save and Cloze
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View ActiGraph files

£ MeterPlus - default.mpo

[ MeterPlus - kelli.mpo

Raw data file

SN50163CSV.
csv

Daily Info for, Thursday, February 05, 200~

b

MeterPlus™|




Step 3. Clean data

& MeterPlus Options x The definition of

View Data  5Score Data | Categaries | Filename | Bouts | kCalz | Filters | “Wearing” is controlled
T by t_he user.to exclude
periods of time when the
device was removed.

Haours required far a walid day:

MIMUTES of o e zeros to define non-wearing time: G0

Yalue o use for undefined field:

Feplace zstrings of zeroz with the following value: -933 Non-Wear Wlthln Va.lld dayS IS
coded as such during this
cleaning process.

o fralf maafs Fia

Clutput;

User selects level of
output: Summary,
S /alid Hours Only Daily, Hourly, for valid
Farameter: aurly for Yalid and [rvalid Days

days only or all days.

Directory to save mpd files:

C:A\Docurments and SettingzhkcaintDesktopscolombia checks

Save and Cloze
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Save wear time

The user selects the days to be scored. Days without enough
valid wearing time can be excluded from this process so they
are not included in the final data set.

B MeterPlus4.3 {ActiGraph Version) - Defauli.mpo
I File Tools Reports Help

B=ES

| C:3Documents and SettingshkcaintD esklopiMeterPlus test 0 sech1012002001_1.dat Mode =0

Day Of 'Week Farameter
10472007 Sunday Achivity
10842007 14 Tes t onday Activity
1043/2007 13 Tes Tuesday Achivity
1002007 13 Tes Wednesday Activity

104112007 13 Tes Thuraday
Friday

Saturday
Sunday

MeterPlus

esktoptoolombia checksi 1012002001 _1_Activity.mpd

Get TotalValid Hours | Epoch Period [hi:mm:ss) 00:00:30 Save sl | Sawve All Valid Dayz | Save Selected Days
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Analyze multiple types of data

B EEX

MeterPlus - kelli.mpo
File Toaols Reparks Help

C:ADacuments and Settingsskcain ALRND ezkiophersion 4. 25Actitrainer MODE =3, caw
I MeterPlus Options

View Data  Score Data ll:ategnlies Filename] Bouts ] kCale l Filters ]

Date | Walid Hours | Walid [ay? | Day Of Week | Pararneter

114242009 Yes b arday Activity
11/3/2009 ‘ez Tuesday Activity . :
11/4/2009 Yes Wednesday Auctivity Hours required for a vald day.

11/3/2003 es Thursday Activity Mumber of consecutive zeros bo make an hour invalid:
114642009 Mo Friday Activity
11/2/2003 Mo P onday Steps Yalue to use for undefined field:
11/3/2009 ‘ez Tuesday Steps
11/4/2009 es Wwednezday Steps Replace stings of zeros with the following walue:
11/5/2009 ‘ez Thurzsday Steps
11/6/2009 Mo Friday Steps
11/2/2009 Mo konday Heart
114342009 Mo Tueszday Heart
11/4/2009 Mo wednesday Heart Output: |Tota|s and Daily for Valid and Irevalid Days
114842009 Mo Thursday Heart
11/6/2009 Mo Friday Heart
114242009 Mo bl orday Wwiarkout Activity
11/3/2003 M Tuesday WSorkout Activity Parameter |5 lect-.
114442009 Mo Wednesday Wwfarkout Activity

11/5/2009 Mo Thursday wark aut Activity ectong o sl ACVIE
Mo Friday Wlorkout Activity Steps
Mo konday wiorkout Steps CDocumsat gfd?ﬁs

11/6/2003

11/2/2009

114342009 Mo Tuezday Wharkout Steps Heart
Mo Wednesday “Workout Steps Luz
Mo Thursday “wharkout Steps Incling

Farog will ange ba replaced F Mara f 3 sfamg KMaf meefz e
crferna sef above fo make ar four mmeatol )|

114472009
11542009

Lo T e s R s T e s Y i I Y

Get Total alid Hours Epoch Period [hkmm:sz] 00:01:00 Save all | Save and Close |
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Activity Cut-points

m MeterPlus™ is the only program on the
market that allows the user to program
activity cut-points for numerous groups.
This allows for age-specific scoring, which is
useful for accurate analysis of activity levels
in children and older adults.
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Program cut-points

! MeterPlus Options @ Create Groups

B0 Edit Category Form

Wiew Data | Score Data  Categories |"-.-"aria|:-|e:5: | Bouts | kCals | Filters |

Group/Categony Mame Min¥Value MaxValue
+ HIK {age & to 11)
+-TERH {age 12 to 16)
2 Adult {age 18 to 64)

not wearing

MName: l'}llhﬂi

Age from | g 3 to ho 3
OK Cancel |

e . 5725|9458 Add/Edit Cut-points

+ Senior (age 65 to 100) B o

Mame: moderate

Meter values from | 1953

Add Group 4 Q —l

OK Cancel
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Filename variables

The user has the option of creating variables from the file
name. This may be helpful to define a group or time point
that 1s coded with the filename.

*MeterPlus Options @
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Activity and Sedentary Bouts

m MeterPlus™ analyzes bouts of activity
and sedentary time, both important
indicators of health outcomes.
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Settings for bouts

The user designates the intensity that must be maintained,
the minimum length of the bout and the tolerance for gaps
within the bout.

—

$0 MeterPlus Options

Wiew Data | Score Data | Categories | Varables Bouts |l-:l:a|s | Filters |
v Include Bouts in output

Minimum length

Bout length (minutes)
Upper limit (activity count)
Lower limit (activity count)

|
<_I Intensity
S —

Allowable interruption

Tolerance (minutes)
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Energy expenditure

MeterPlus™ allows the user to select which formula
to use when analyzing energy expenditure.

! MeterPlus Options E]

Wigw Data | Score Data | I:Zategc-rie:s:. Vaniables | Bouts  kCals |Fi|ter:5: |

v Include K.Calz/D ay in output

" “wWark Energy Theorem

Feafsdmir = 8 0007 3T ¥ cowredmimute T Hode mass o1 £

" Freedzon Equation _ ChOICe Of 3
Eealedmir = 0 00094 ¥ courfedminfuas = O 1248 hodie a I g (0] rlth ms

EFET T KT -
¢ Combination

Lize WE T for coun's fess fhan 1352 and £ for coury’s
gradfar ffran 75452
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Time filters

MeterPlus™ allows the user to select days of the week &
times per day (e.g., after-school hours) to summarize
aCtiVity. B0 MeterPlus Options

View Data | Score Data | Categories | Filename | Bouts | kCals  Filters
[ Create Time Filter Output File
Start Time A
p
L

12:00 FM
07.00 PM

Add Filter |
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Age and weight files

Links to subject age and body weight files allow for age-
defined cut-points to be applied within the same batch (i.e.,
age-specific scoring) and different body weights to be used
for each subject in the energy expenditure calculations.

! Particpant Age Data for Scoring @

E o o aianr ¥ frave a wang fia

1o, Use the follawing
wieight:

“Weight: | 100 [ [inka]
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Step 4. Batch score data

Scoring Folders

Select the folder that yvou would like to scan to create scoring file: Where to fl nd

umert erPlus 4

Enter the name of the file that you would like to save your sconng file as:

processed file for
entire sample

One step =—> Create

us testing‘testfile cav

erPlus testing'testfile_tf csv
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Output

(ONAY comma-delimited file containing the results of the batch
scoring including activity counts, step counts, bouts and energy
expenditure.

SPS SPSS syntax file that will import CSV file into SPSS

tf.CSV comma-delimited file containing the time-filtered activity

variables only (if selected as output)
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Output:
Ac_tivitv Variablf_:s

To t[hys VidDays VldHours TotWdno t wearin To N(Isvtlvnt To t"."{lllgh Ta N(Im {I Te
003 g 102 5434 5 2404

1 002 ._|1t ”
| o oo g peTmey o 'B()C() D an) E‘F‘G‘
Start date, number of valid days, number of valid hours and
number of epochs in each activity category across all valid days.

A. Date = 1/22/2008 is first day of wearing time that was saved

B. VidDays = 7 valid days in file

C. VidHours = 89 valid hours

D. TotVdNot wearing = 4808 epochs of non-wearing time across the 7 valid days
E. TotVdsedentary = 3438 epochs of sedentary activity across the 7 valid days

F. TotVdlight = 1720 epochs of light activity across the 7 valid days

G. TotVdmoderate = 114 epochs of moderate activity across the 7 valid days
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Output: Bouts

-——

D1_bout_nu i inye [I1EF£ *.:t time D1B2_ vml time [I1EH ‘;t time D1B3_ vml time [I1ELI *.:t time

2003 14:07)MULL MULL MULL MULL MLUILL
2Tl MULL MLUILL MULL MULL MLUILL
F2202008 017 /222008 6:59 0 1/2202008 8:07  1/22/2008 5:32  1/22/2008 58:55 1/22/2008 3:5:

Number of bouts, total and average length of bouts, start
and end times of each bout.

A. D1 bout num =1 bout of activity in Day 1 for this subject

B. D1 _bout length = Total bout length in Day 1 is 14 minutes

C. D1_bout_avg = Average bout length in Day 1 is 14 minutes

D. D1B1_st time = The 1st bout in Day 1 started on 11/12/03 at 13:47
E. D1B1_end time = The 1st bout in Day 1 ended on 11/12/03 at 14:01

© Santech, Inc. - All Rights Reserved



Output: Energy expenditure

I
1 I_I

Tu |m1| 1m1| KCal_ ary KCal li
PG & & 8 R "
.55 431 .7k 1
i e e 4 TR 3368 Ei-"; '5'; ]
g

Total caloric expenditure, mean caloric expenditure, peak caloric
expenditure and caloric expenditure in each activity category.

A. Tot kcal = 1195.47 calories spent in activity across all valid days

B. KCal _mean = 149.43 calories spent on average across all valid days

C. KCal _peak = 224.58 peak calories spent on a day

D. KCal sedentary = 49.81 calories spent in sedentary activities across all valid days
E. KCal light=1145.66 calories spent in light activities across all valid days

F. KCal _moderate = 0 calories spent in moderate activities across all valid days
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Output:
Time-filtered variables

950 301 B MULL ML MLILL

GO 45
960 120 722 118 il LILL MULL MULL
S50 361 427 167 A -] ULL MULL MLUILL

Activity counts during each defined time period,
within each activity category, for each day of data.

MULL MULL
MLILL MULL
MULL MULL

A. D1T1_moderate = 6 epochs of moderate activity occurring during 7am & 11pm

on day 1, Tuesday Jan. 22nd
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Specifications

m Works with ActiGraph 7164, 71256, GT1M,
ActiTrainer, GT3X, and GT3X+ models.

m Compatible with data collected with a 1, 2, 3, 5,
10, 15, 20, 30 and 60 second epoch

m PC version available only

m Works with all modes of data collection (single
plane activity, step counts, heart rate, tri-axial,
inclinometer, etc.)
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Contact information

m Visit website for more information and to

purchase: www.MeterPlusSoftware.com

m For questions about software or other services
available, contact Kelli Cain at
kcain@projects.sdsu.edu

© Santech, Inc. - All Rights Reserved



http://www.meterplussoftware.com/
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