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Abstract: Within the context of the ISO/IEEE 11073 family of standards for device
communication, a normative definition of communication between personal telehealth
cardiovascular fitness and activity monitor devices and managers (e.g., cell phones, personal
computers, personal health appliances, and set top boxes) is established in this standard in a
manner that enables plug-and-play interoperability. Appropriate portions of existing standards are
leveraged including ISO/IEEE 11073 terminology, information models, application profile
standards, and transport standards. The use of specific term codes, formats, and behaviors in
telehealth environments restricting optionality in base frameworks in favor of interoperability is
specified. A common core of communication functionality for personal telehealth cardiovascular
fitness and activity monitor devices is defined in this standard.
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Introduction

This introduction is not part of IEEE Std 11073-10441-2013, IEEE Standard for Health informatics—Personal health
device communication—Device specialization—Cardiovascular fitness and activity monitor.

ISO/IEEE 11073 standards enable communication between medical devices and external computer systems.
This document uses the optimized framework created in IEEE Std 11073-20601a™-2010" and describes a
specific, interoperable communication approach for cardiovascular fitness and activity monitors. These
standards align with, and draw on, the existing clinically focused standards to provide easy management of
data from either a clinical or a personal health device.

* Information on references can be found in Clause 2.

X
Copyright © 2013 IEEE. All rights reserved.




Contents

L. OVEIVICW ..ottt ettt ettt e ket e e e s e eh e e bt et e e et emteeaeeea e e sa e e et emeeemteeseeesee s e enteenseenteemeeeneesneenneenseanneans |
I 103 o TSR |
L2 PUIPOSE ettt ettt ettt et ettt et e e ettt e s e e e st e e ssbe e st e e ssseessseessse e sseesssaessaeassaenssaessseensseennseenssaennseensses 2
1.3 COMEEXE .ttt ettt ettt ettt ettt ettt e et eat e eh e e s bt e b e e bt et e e et e satesb e e bt et e en b e eate e bt e bt e be e bt enbeeaeenaes 2

2. NOTMALIVE TETETEICES. ....eeuvetetitiiteetieiietete sttt ettt sb e eh it e et e b s bt bt ebe e st es b et et e besbeebesaeeneeneeneen 2

3. Definitions, acronyms, and abDIreVIAtIONS ...........ceecvercierieiierieeieeeeseeseesteereeseseeesseesseessessesseesseessesseenens 3
31 DETINILIONS ..ttt ettt st b et b ettt a e bt s bt e bt et et et et et e s bt saeebeeae et entens 3
3.2 Acronyms and abDIEVIAtIONS ......cc.eeouieieiieiierte ettt ettt ettt et teeete st e sbeenaeenteeneeeneeeneesseeneas 4

4. Introduction to ISO/IEEE 11073 personal health devices ..........cccoeiirieiieiieiieeceeee e 4
4.1 GONETAL ...ttt bbbttt e a e e h e b e b et e bt e bt e bt e bt et eaeeeaee 4
4.2 Introduction to ISO/IEEE 11073-20601 modeling CONSLIUCES ........ccereruieieienieiesiesieeeeeieeieeieeeeieens 4
4.3 Compliance with other Standards.............cccveeiieiiiiieiieiiee e sre e e ees 5

5. Cardiovascular fitness and activity monitor device concepts and modalities............ccovvevrervierieeneenrennnenne. 5
5.1 GNETAL COMCEPLS. ...vieuvieutieiieeiieitete et ete st e st e teeteetesate st asseesseessesssessaenseenseensesnsesseassenseenseensennsensaensenn 6
5.2 3D Acceleration (RT=SA) ......ooieiieiieeeie ettt ettt e sessae st e sseenseensesnneenseessensaensenn 7
5.3 3D Angular acceleration (RT-SA) .....cccoiiiiiiiee ettt sttt nneas 7
5.4 ACtiVity INENSILY (IUIMETIC) .. eeueeiuietietiete et eete et et et et e et e s bt et eteeaeesseesseeseeneeeneeeneesseenseeneeeneenseenean 7
5.5 ACtiVIty timMe (ENUIMETALION) ...eeviiuiiiiiiriientieie ettt et et et ste st e bt et et e satesbee bt e bt eatesbee b eneeebeenbeenbean 7
5.6 AZE (TXUIMETIC) ...ttt ettt ettt ettt et s at e e b et e st ea e ee e e sb e e sb e e s bee bt emeeeateeutenbeenteenteeneenbeenbean 7
5.7 AIITUAE (INUIMETIC) ..eevvieevieeiieiiestieteeteetestesteesteesteeseesseesseesseesseessesssesssesseesseessesssesssesssesseessenssesssesseensens 8
5.8 Altitude ZAIN (IUIMETIC)....c.veeveeeieriietieieeteetesteesteeteesteessesstesseesseessesssesssesseesseesseassesssessaessenssenssesssessens 8
5.9 Altitude 10SS (INUIMETIC) ..eouvieereeiieiiieeiierieeteete et et et et et e seaeste e seesseensessaesseesseenseenseensessaenseensesnsensaensenn 8
5.10 Ascent time and dISTANCE ......c..ccueririirieririitetetert ettt ettt ettt sttt ettt et be bt sbeeseeaneneens 8
5.11 Body height (NUMETIC) ... ..eoueetieiieiiee ettt ettt sttt ettt e et e st e seeeneeeneeeseennean 9
5.12 BOdy WEIZIt (INUIMEIIC) «...eeutietietieiieeiee et eit ettt ettt ett et et e e et e saeess e e sseebeeneeeneeeneesseenseeneeeneesseennean 9
5.13 Breathing rate (INMUIMETIC) ... cveoverterueetieeeeeieteteteeteeteeteeteeteeseestestessesteseeebeeseeneensesesesseesesaesaeeseeneensensans 9
5.14 CadenCe (TMUIMICTIC) ... .cuveeurieereereeitieteeteetesteesteeteesteessesssesseesseesseessesssesssesseesseessesssassseseesseessesssesssesses 9
5.15 Calories INZEStEd (NUIMETIC) .....eevieriereiieiierieeteeteeeteettesteeteesseessesssesseesseesseessesseesssesseessenssesssesseessees 9
5.16 Carbohydrate calories ingesSted (INUMETIC) ........everrierieeriieieeieiieseesteeseeeeseeesseeseessesssesseeseessessaesses 9
5.17 Descent time and diStance (INUIMETIC) ........ecvieveriereieriieieetestesseesseesaesaeseesseeseesseessesseesseensesssesseenses 9
5.18 DiIStANCE (IUIMIETIC) .vveuveeurreureeetesieeseeesseesteetesstesseaseanseansesssesseesseessessesssesssesseesseensesnsesssenseensenssesseessens 9
5.19 Energy eXpended (INUIMETIC) .. ...eeuueiuiereieieeieeiteeiiertteste et eteeteesteeteenteentesneesseesseesseenseeneesneesneenseenseans 10
5.20 Estimated weight 10SS (INUMETIC).......ccueeiuieriieieeie ettt ettt ettt e st e st saeeeeeee st e sneeneeeneeens 10
5.21 HEArt 1at€ (TUIMETIC) . .veeeuveeruieerereesireeeteeeseteesteeesereeseeesreeseeasseeesseeanssaenseeessaesssessseessseesnsessssesssesnnses 10
5.22 INCHNE (MUIMETIC) .evvevveeeeiieiiieeiieesiteeeteestteeteeestteeteeesteesseessaeeesseesnsaeasseesssaessseesnseessseessseenssessnsesnnses 10
5.23 Latitud@ (NNUIMETIC) ...vvevierienrieteetestesteesteeteesteestesteesseesseesseessasssesseesseessasssesssesssesseesseessessessseessenssenns 10
5.24 LoNGIUAC (IUIMETIC) ..euvverieriereeieitesieesteeteeseeteseeesseesseesseessesssessaesseessasssesssesssesseesseessessessseessesssenns 10
5.25 Maximum recommended heart rate (NMUMETIC).........ccverieriieiieeieeiierieieete e seeseeeneeeeeseeseeenseeneeens 10
5.26 Proportional integral mode (PIM) (NUMETIC) .......ccuveruieriieieeiiesiieieeieeie ettt ssee e 10
5.27 POWET (TIUITIETIC) 1..uveiiuvieeiiieitieeteesteesteesveestteessseesseessseesseesseensseassseassseensseassessnseesssesssseessseesssessnses 11
5.28 Program identifier (ENUMEIAtION) .......eeivieriieieeeiteieeeeeete et ete et et et et e teseeeseeeseeeteeneeeneesneeneeeneeans 11
5.29 RESISTANCE (TMUIMIETIC) ..veeuvvievirereieeriieeitteestteesteeestreeseeessseeseeesseeenseeassseenseesseesssessseesssesassessssessnsesnsses 11
5.30 Root mean square (RIMS) (IUMETIC) ... ..ccveerurierreeriieeiieeriteerieeeteesteeeteeeteessveesbeessseessseenseeenssesnnses 11
5.31 SeSSI0N (ENUMETALION) ...cvvieuvieereerieriiestiesteeteeteettesteesseeseesseassesseesseesseessesssesssesssessesssesssessessseessesssenns 11
5.32 Session-subsession-start-indicator (ENUMETATION).........c.eecveeiereerieerieereeresrereeseesseesesseesseesseessenns 11

X

Copyright © 2013 IEEE. All rights reserved.



5.33 SIOPES (IUIMETIC) . .eeuvvevierietieteeiestesteesteeseesesstesseesseesseesseessesssesseessesssesssesssesssesseesseessesssesseessesssenns 12

5.34 SPEEA (TMUIMETIC) ... ecuveeueieieeeeteeieeteeie et eteetestestee st eseenseeaseeseasseesseenseenseansesssesseesseenseansesseasseansennsenns 12
5.35 Stride 1ength (INUMETIC) ..c..vevieeieiecie sttt ettt ettt seeste et e e sesnsesseesseesseensesseesseenseenseans 12
5.36 SUDSESSION (ENUMETATION) ...c.uveitiieeeieeitieeeieeeiteeesteeeteeesteesseesseeseseessseessseessseessseessseesssassessseesssessnses 12
5.37 Sustained physical activity threshold (MUMETIC) .......c.eeeuieiiiiiirieiiereee e 12
5.38 Time above threshold (TAT) (INUMETIC) ....cveevieiieiieiiietiecteecteeie ettt e ste e ereeeeeaeeereebeeseesaeereens 12
5.39 TAT-threShold (NUMETIC)......ecvieiiiiieitiecieeie ettt ettt e et teeste et e e beeeaesaaesreeseenseessesseeseenseans 13
6. Cardiovascular fitness and activity monitor domain information model..............cccoeevirviirierienieecrennenen. 13
0.1 OVETVIBW ...ttt ettt ettt ettt b e bt bt et et e b st e bt e bt eb e e st e st e b e et e e bt e bt ebeemten b e b e nbeebeeaeenteneensenee 13
6.2 ClasS EXLETISIONS. ....eetetitirtietteiteatet et et st et et e ebt et et et e sbe e bt e bt ebtes b et et e s bt e bt ebeebeeat et et enae st e ebesaeent et ensenee 13
6.3 Object INSTANCE QIAZTAM .....eeuviiiieeieiieiieie ettt et e st e et et ebeesaesseeseesseensessnesseesseesseanseenseans 13
6.4 Types Of CONTIGUIALION........eeitiiitieiiiie ettt sttt ettt e st saee s et eneeetesaeesaeenseeneeans 14
0.5 POTILES ...ttt et ettt ettt ettt e et e e n e eae e bt ettt e eneeeneenteenneens 15
6.6 Medical device SYSTEM ODJEC .......eiuiitiitiiiietieieieie sttt ettt ettt ettt et eae et e et e e et saeeneeneeneeee 15
6.7 NUIMETIC ODJECLS .....euteutitiittettett ettt e ettt e et e et e eat et e teste et e ebeesees e e e aneeaseeseabeeseeneeneensensesseabeeneeneeneensenes 19
6.8 Real-time SAMPIE arTay ODJECES....c.uiiiiriieriieiiiieeie ettt ettt et et e ebeeebeseeesteesseesseessesssesseesseenseensenns 47
6.9 ENUMETAtION ODJECLS .veevvieiiieiiieiiesiieitieieeteette st e st esteeaeestesteesseeseesseessesssesseesseessaessesssesssesssesseensenssenns 53
O O Y B0 (i) o] [T £ USSR 58
6.11 SCANNET ODJECLS ..c.vveeieniieiieiieteetesite it e it eteste st e s tte st esteesseessesssesseesseenseansesnsesnsesseesseensesssesseanseensenns 63
6.12 Class EXtENSION ODJECES .....eeutieiieiieitieitieiteeie ettt et ee st et et et e etee st e e be e teentesaeesaeesseenseensesneesneenseenneans 66
6.13 Cardiovascular fitness and activity monitor information model extensibility rules ..............c....... 67
7. Cardiovascular fitness and activity monitor Service model ............cccereiiriiiiinieieee e 67
Tl GRIGTAL ..ttt ettt ettt e h e bt b e bttt e b e st sat e she et st e sheenae e teenteens 67
7.2 ODJECE ACCESS SEIVICES. ..uvieurierrierrerriesteesseessesteitesseesseeseessesssesssesseesseessesssesssesseesseessesssesssesseesseessesssenns 67
7.3 Object aCCESS EVENL TEPOIT SCTVICES ...vevvrerreereereerierieerseesseeseessesseesseesseessessesseesseessesssesssessessseessesssenns 70
8. Cardiovascular fitness and activity monitor communication model...........ccoccvevieviiecienienieniieieeieeeeeen 70
B OVETVIBW ..entiiiiiieeitetet ettt ettt ettt st b e e bt bt et et ettt b e s bt ebt e st et e b e st e e bt sbeeat et ennenee 70
8.2 CommUNICAtiONS CHATACLETISTICS ...veeuverueereiertietiete et eteeetee st et eete e eesteesbeeteeneesmeesseeseeeseeneeeneenseeneeans 71
8.3 ASSOCIALION PIOCEAUIE .....cueieuiieiiieiieitiett ettt ettt et ettt e et e st et e et e e neesaeesneesseeeeeneesneesneenseeneeans 71
8.4 CONfIGUIING PIOCEAUIE.......eoueiuiiiieieite ettt ettt sttt ettt e et e te s bt et e sae bt e st ensebesbeebeeseeaeebeeneeneeneenean 71
8.5 OPETatiNG PIrOCEAULE ....c..eeueeuieuieteeteete ettt et et et e bttt eteeaeeste st e sbeebesbeeseeseessesenseabeseeebeeseeseeseeneensensenean 71
8.6 TIME SYNCRIONIZALION ....ecvviviiieieciieii ettt ettt et e e et esbeesbeesaestaesseesseesseessesssessaesseesseensennsensns 72
9. TESt ASSOCIATIONS ...c..eueeuienieteteete et ettt sttt ettt ea e ea et e st e b e sb e eb e eb e estea s e s et e ebeebeebeeseest et en b e b e nbeabeeaeeneeneensenee 72
10, CONTOIINANCE ...ttt ettt ettt b ettt ebt et e se et e sttt s bt sbe e bt et et et et e s bt sbeebesbeeueeneennenee 72
LO. 1T APPLCADIIILY ..ottt et ettt e st e e e b e e sesnaesneesseesseenseenseensennseensessnenseen 72
10.2 Conformance SPECITICATION ........eeueeruieriieiieiieiie et iest ettt ettt ettt et e et e saee s et e te et e eneeeseeeneesseenneas 72
10.3 Levels Of CONTOIMANCE ......cc.eeiuiiiiieiieie ettt ettt et e s et e et ee et e eneeeneeeneesneenneas 73
10.4 Implementation conformance StAtEIMENTS ...........c.ecveirierieriieieeeeeee st esreereereeeeeeeereebeesbeeesesrnesaeas 73
11, Profile: StEP COUNLET .....eeetiiiiieeiie ettt ettt e et e et e et eeeteessbeeenbeessbaeenseesssaesnseessseessseessseennseensses 77
T1.1 GENEIAL CONCEPLS....ecuvieerierieieieitiesieeteeteeteeetesteesteesseesseassesseesseesseessesssesssesssesseesseesseasseassenssesssesseessees 77
11.2 Step counter domain information MOdEl............ccuevieriirieriiiie et see s 77
xi

Copyright © 2013 IEEE. All rights reserved.



12. Profile: ACHVILY MONITOT ....ccvieiieieiieitietieteetestesteesteeteeteesaesteebeesseessessaesseesseesseessesssesseensenssenssenssessees 80

12,1 GENEIAL COMCEPLS....eeuvieureeereitieriieteesteeteeteetesttesteenseesseessesseenseenseessesnsesssesssesseenseenseanseansenssesssesseessees 80

12.2 Physical activity monitor domain information model.............ccccocivinininiiniininininneceeeece 80

Annex A (informative) Bibliography .........ccooieriiiiiiiiieeceeee et e 85

Annex B (normative) Any additional ASN.1 definitions .........cceeeuerierierieriee e 86

Annex C (normative) Allocation Of 1dentifiers..........ccivieriiriieiiiiiiciceee e 87
xii

Copyright © 2013 IEEE. All rights reserved.



Health informatics—Personal health device communication

Part 10441: Device specialization—
Cardiovascular fitness and activity
monitor

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, health, or
environmental protection, or ensure against interference with or from other devices or networks.
Implementers of IEEE Standards documents are responsible for determining and complying with all
appropriate safety, security, environmental, health, and interference protection practices and all
applicable laws and regulations.

This IEEE document is made available for use subject to important notices and legal disclaimers.
These notices and disclaimers appear in all publications containing this document and may
be found under the heading “Important Notice” or “Important Notices and Disclaimers
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at
http://standards.ieee.org/IPR/disclaimers. html.

1. Overview

1.1 Scope

Within the context of the ISO/IEEE 11073 family of standards for device communication, this standard
establishes a normative definition of the communication between personal cardiovascular fitness and
activity monitoring devices and managers (e.g., cell phones, personal computers, personal health
appliances, and set top boxes) in a manner that enables plug-and-play interoperability. It leverages
appropriate portions of existing standards including ISO/IEEE 11073 terminology and information models.
It specifies the use of specific term codes, formats, and behaviors in telehealth environments restricting
optionality in base frameworks in favor of interoperability. This standard defines a common core of
communication functionality for personal telehealth cardiovascular fitness and activity monitor devices. In
this context, cardiovascular fitness and activity monitor devices are being used broadly to cover
cardiovascular fitness and activity monitor devices that measure physical actions and the body’s various
physiological responses to that activity.
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