P1752.2 Cardiorespiratory Subgroup

Meeting Summary of August 6, 2026

Emphasis on all “personal physiologic data” collected from sensors and
mobile applications, with “personal health data” a subset of that

Update on status of FHIR CardX “mCARD”

= Resumption of this initiative (recent formal invitation to participate forwarded)

= Now anticipating limited impact on our more broadly scoped cardiorespiratory physiologic
data model (cardiac healthcare delivery focus)
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Semantics Framework: Combination metadata & structure

= Metadata (explicit — properties defined)
= Structure (implicit — meaning and context)

Presentation of implementation examples to Main Workgroup on Aug 11th

Next meeting — TBD
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HL7 FHIR (and USCDI) = Clinical Data Elements w/ metadata
Focusing on data exchange among clinical enterprises along with insurance, regulatory, and

government entities (key motivation: individualized healthcare economic engagements)

IEEE 1752 - Physiologic Data Elements w/ metadata
Focusing on the accurate characterization and measurement of physiologic status for an

individual over time (key motivation: representing physiologic status)

Framework enables deep semantics via combination of
Metadata of measurement object (extrinsic)
Data structure within object, esp enabled by JSON data wrappers (intrinsic)
- Requires wrapper metadata and suitable wrapper terminology

Abstraction layers w/ associated ontologies

0) JSON meta-language
1) JSON code for specification of information object structure

2) Wrapper for conveying measurement data structure (enabling intrinsic semantics)
3) Ontology relevant to the measurement target itself (the extrinsic metadata)

not clinical observations (i.e. not medical)

but physiologic characterizations and measurements

2

It should be noted that the measurement data itself may have layers of
abstraction




Declaratory Ecosystem Post-Acquisition
Data Support Analytics
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- "external_datasheets" Enable embedding QA/QI
- "acquisition_rate" for physiologic data
| AQcommodating Extensibility ,& Contextuality
Timestamped data points with Data attached to time series Data attached to time series
constrained semantic depth with option for semantic depth with option for semantic depth
extreme edge "core”: gr~nulatity limit + server-side

Apple Ecosystem



Example:
AppleWatch Pulse 1 Day Data — Default Max

Heart Rate — windowed average?

- At rest: 15-20 measures/hr
- Active: 12-20 measures/min

QOcCurrent 10:09

102

Heart Rate Variability — granular
: Assessed only at rest ~4 measuresﬂ1r |

DN No
S

Heart Rate

688PM

/75 BPM, 2m ago

., :



Example:
AppleWatch Pulse 1 Day Data — Default Max Estimate

Ocurrent 10:09

102

6
Heart Rate

688PM

75 BPM, 2m ago




18:44 HEERC 65 ]

A I e W t h 18:43 N c:
IJ IJ a c < Back All Recorded Data Edit < Back Details

Q 173 Nov 23 at 15:39
SAMPLE DETAILS
® 17 Nov 23 at 15:39 Heart Rate
Heart Rate (HR)
Q 170 Nov 23 at 15:39
= m 18:43 Date
durin g exercise 0 170 Nov 23 at 15:39 Nov 23, 2024 at 15:39:19
< Back Details S .............
ource :
¢ 1 Nov 23 at 15:39 prsWatch .
Q 171 Nov 23 at 15:39 SEMELE BETHl2 Date Added to ‘l‘:}galth
Heart Rate Nov 23, 2024 at.15:39:20
171 Nov 23 at 15:30  =——— 171 BPM
Heart Rate Context
0 170 Nov 23 at 15:39 Date Workout
Nov 23, 2024 at 15:39:17 _
0 169 Nov 23 at 15:39 e eretanreeanretennoessassnss Wonessssanssssasssasasssssns
Myzone® : Name
0 169 Nov23at15:39 > R *c.cevoeeeeeeennes® Apple Watch
Date Added to Health :
O 168 Nov 23 at 15:38 Nov 30, 2024 at 15:04:41 : Manufacturer
C D : Apple Inc. :
: xterna : :
: ) 168 Nov 23 at 15:38 436f4340- } Model ecos ystem

Summary

Nov 23 at 15:38

Nov 23 at 15:38

Sharing Browse

a9d4-11ef-93db-861db27673fb

non-ecosystem

Sharing

device

Browse

device :
: Hardware Version .
: Watchd4,3

: Software Version

Summary Sharing
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18:05

< Back Details
SAMPLE DETAILS

Heart Rate Variability
34 ms

Start Time
Nov 24, 2024 at 23:40:13

End Time
Nov 24, 2024 at 23:41:12

Saurce

prsWatch

Date Added to Health
Nov 24, 2024 at 23:41:14

Algorithm Version
2

DEVICE DETAILS

Name
Apple Watch

Manufacturer

Apple Inc.

Model
Watch

Hardware Version
Watch6,16

Software Version

1.1

Beat-to-Beat Measurements

o= @E

<

ecosystem device :
Scroll to review ~1 minute

~ of pulse latencies...

18:06 TR Go ]
Beat-to-Beat Measurements

BPM
64 23:40:15.39
62 23:40:16.35
62 23:40:17.317
61 23:40:18.29
61 23:40:19.28
61 23:40:20.27
61 23:40:21.25
62 23:40:22.22
61 23:40:23.20

23:40:24.17

23:40:25.15
23:40:26,11

23:40:27.03

haring Browse

:-,‘—1b_,..‘1

AppleWatch 'HRV'

Since Sept 2018 = watchOS 5

Archived granular pulse
data (1 min ~ every 15 min)

Latency precision
recorded to + 0.005 sec *

Not obtained during
physical exercise

Granula

r detection
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P1752.1 P1752.2 CR - support for time sequence data

( and time series )

default standard detailed
(simplest) (T d/mensiona/ity T context) (encapsu/ates preprocessed signal )

1752.2 Schema
Wrapper Header

M

/nfo w/ Context

/nfo w/ Context

Input signal



P1752.1

OmH required
Components for

Heart Rate :

heart rate

effective _time frame
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P1752.1 Data Point Wrapper applied to OmH Datum

TP P P P P

- E E B E B B



P1752.1 Data Series Wrapper applied to OmH Datum

P
L
n
]
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Data Point(s)
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minimum



P1752.1 Data Series Wrapper applied to OmH Datum

OmH Optional
Physiologic Context
Properties :

temporal_relationship_to_sleep

temporal_relationship_to_physical_activity

-
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OmH "Heart Rate"

Issue to Address — Beyond Static Measures




Data-centric Focus sparse

Declarative
1752.1, 1752.2

Sensor
Configuration
Detection Granular Data Derived

Modality

1752.2 1752.2 \

option to maximize granularity
preserves info reflecting system dynamics

\_

heart rate

~

other data
types and
contextual




P1752.2

default
(simplest )

llllllllllllllllllllllllllll

: Wrapper

1752.2 Schema :
Wrapper Header :

Information
Sample Data

User selects between

data point object array
v" interval sequence
lateny sequence

IEEE 1752.2 Datum — Simple Interval Array

‘I-IlIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.

{ # heart rate

"effective_time_frame": {
"time_interval": {
"start_date_time": "2026-02-28T06:30:00.000-06:00",
"duration": {
"value": 60000,
Ilunitll: "mS"

}
b

"RR_interval_seq": {

"interval_offset": 102,

"interval_seq": [1070, 1099, 1075, 1077, 1090, 1110, 1054,
1066, 1055, 1071, 1090, 707, 1443, 1067, 1077, 1059,
1065, 1070, 1099, 1075, 1077, 1090, 1110, 1054, 1066,
1055, 1071, 1090, 707, 1443, 1067, 1077, 1059, 1065,
1070,1099, 1075, 1077, 1090, 1110, 1054, 1066, 1055,
1071, 1090, 707, 1443, 1067, 1077, 1059, 1090, 1088,
1070, 1074, 1065],

"unit": "ms"

}
}

‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.
AEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER®
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1 minute of interval data, full granularity



P1752.2 CR

Accommodate Dimensionality and Deep Contextuality

standard standard w/ preprocessed signal “Data Sequence Object"
e e : |
el R optionally accommodates
Wrapper Header | 1 Wrapper Header . multiple types of
— " m_easure_d features (/.a.
. e | of Object . dimensions), each with
i T ——— o shared contextuality
o text : - |
U R B R L Il S e | conveyed in the combined

data header and

- n . ! -
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Input Signal

Sample Data sample Data




P1752.2

standard

.............................

: Wrapper

1752.2 Schema
Wrapper Header

Provenance
of Object

Info w/ Context

Info Header

Information

|
]
|
|
]
]
|
]
|
|
|
] |
] |
n |
] |
] |
] [ |
Y | L J
........................... ’

Sample Data

IEEE 1752.2 Datum — Interval Array

‘I-IIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIII.

{

‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.

( "effective_time_frame": { :
"time_interval": {
"start_date time": "2026-02-28T06:30:00.000-06:00",
"duration": {
"value": 60000,
: "unit": "ms" expand into
: generalized
\ "info header"
\_’ <

(o RR_interval_seq": { b

"interval_offset": 102,

"interval_seq": [1070, 1099, 1075, 1077, 1090, 1110, 1054,
1066, 1055, 1071, 1090, 707, 1443, 1067, 1077, 1059,
1065, 1070, 1099, 1075, 1077, 1090, 1110, 1054, 1066,
1055, 1071, 1090, 707, 1443, 1067, 1077, 1059, 1065,
1070,1099, 1075, 1077, 1090, 1110, 1054, 1066, 1055,
1071, 1090, 707, 1443, 1067, 1077, 1059, 1090, 1088,

1070, 1074, 1065], generalized

“unit®: “ms- "information"
| |
\_J Y

}

.llIIIIIIIIIIIllllIIIIIIIIllIIIIIIIIIIIIIIIIIIIIIIII’

AEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER®



ECG - Dynamism of interdependent features

QT mtervals QRS duratlon wave morphologles PR mtervals

QR 5
r x r PR iinterval
|

| T-wave

V\

R~ interval

QT interval

Context Movement exertlon sleep stage autonomlc state etc

Single lead vs multi-lead composite for interval determination
(identified In info header, without altering information block)
Extensibility



P1752.2 IEEE 1752.2 Datum — Info Header

standard

WWrapper rneaader
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P1752.2 IEEE 1752.2 Datum — Information

Standard TS I BN BB RN ERERERRERERRRERERERRRRERRERERRRRERRRERERRRRRRERERRERRRRRENRNRNEN.LN./

{

"RR_interval_seq": {

"interval_offset": 102,

"Interval_seq": [1070, 1099, 1075, 1077, 1090, 1110, 1054,
1066, 1055, 1071, 1090, 707, 1443, 1067, 1077, 1059,
1065, 1070, 1099, 1075, 1077, 1090, 1110, 1054, 1066,
1055, 1071, 1090, 707, 1443, 1067, 1077, 1059, 1065,
1070,1099, 1075, 1077, 1090, 1110, 1054, 1066, 1055,
1071, 1090, 707, 1443, 1067, 1077, 1059, 1090, 1088,
1070, 1074, 1065],

"unit": "ms"

b
"QT_interval": {

"feature_reference": "RR_interval_seq",

"feature_seq": [370, 399, 375, 377, 390, 410, 364,

366, 355, 371, 390, 357, 443, 367, 377, 359,

365, 370, 379, 375, 377, 390, 410, 354, 366,

355, 371, 370, 347, 443, 367, 377, 359, 365,

370, 379, 375, 377, 390, 410, 384, 366, 355,

371, 390, 347, 443, 367, 377, 359, 390, 388,

370, 374, = ], generalized

"feature_type": ["interval"], "information"
"unit": ["interval"], block

.............................

i Wrapper

1752.2 Schema
Wrapper Header

Provenance
of Object

Info w/ Context

Info Header

Information

] |
] |
] |
] ||
] |
] |
u |
] |
] |
u ||
] |
] |
] n
] |
] |
] [ |
’ | L/
........................... ’

Sample Data
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Last interval’s QT unreliably present Je



Ontologic Categories Pulse & Rhythm Hemodynamics Respiratory
: Pulse : i Systolic Pressure : : Respiratory Rate :
Data Points Heart Rate : : Diastolic Pressure : : O2 Saturation

Temporal Data Sequences
Spatial Map 1752.2 Features Sequence Framework

Spatiotemporal Trajectories

- .-. ‘e Y . - - _'..,. _:‘.. S pe — - -
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1752.2 Signals Framework




Heart Rate Blood Pressure

Data Points Data Points

1 1

Hemodynamics
Multi-feature temporal data sequences
Accommodate event granularity limit

Analysis of :

Pressure events
Event waveforms
Sequence and sequence patterns

Optional data time series...

Rhythm & Morphology

Multi-feature temporal data sequences
Accommodate event granularity limit

Analysis of

Arrhythmia events

Morphology
Ectopy and dysrhythmia patterns

Optional data time series...




Pressure Data Point Measurements vs Signal Analytics

Pressure Assessment — Indirect Granular assessment

. Derivation algorithms (envelope and fidicuals) facilitates complex
assessment of dynamic
Pressure Waveform — Direct hemodynamic states

- Measurement acquistion location
- Waveform fiducial analytics

- Measurement system distortions (underdamping, overdamping, other)
- Valvular function status

Waveform Pattern / Sequence Patterns

- Associated cardiac rhythm

- Intrathoracic pressure variations (respirations)
- Postural dynamics

- Other conditions

Pulsus alternans (heart failure)
Dynamic autonomic state
Et cetera




Physiologic Characterizations

Summarizing Classification
Clinical observation

Classification by Range Categorization
Requires category thresholds

Statistical Measurement
Sampled or continuous, statistical choice

Granular Measurement
Requires adequate sampling rate, consider event domain

1 1 1

Source Signal Representation
Preservation of all features of interest for post-processing



Physiologic Characterizations

Summarizing Classification

T

o)

Classification by Range Categorization | 2

Statistical Measurement

Sampled or continuous, statistical choice :

s& , Granular Measurement -

‘§'§ Requires adequate sampling rate, consider event domain | §

’ t t S
26 ™ Source Signal Representation

Preservation of all features of interest for post—processmg



