Supplementary Material S5: Time

Keywords: 
Subject: Individual undergoing monitoring.
User: Individual implementing metadata standard.
Observer: Individuals involved in the curation of observations for a subject such as a clinician or the subject’s partner. 
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Figure S5.1 Time Attributes
Table S5.1 Time Attributes metadata: Description, motivation and examples
	Time Attributes: Describes metadata relating to the time stamps accompanying the results. 

	Metadata
	Description 
	Examples

	Time Source
	Denotes the source generating the time stamps. 
 
Motivation: To make informed decisions in applications where the time source is an important factor.   
	Time Source 
· System clock
· Realtime clock

	Time Format
	Denotes the format in which the time stamps are represented. 

Motivation: To provide insight into the level of granularity of the generated time stamps. Understanding the format in which the time stamps are represented is crucial for processing and analysis.     
	Time Format 
· hh:mm:ss.sss
· hh:mm:ss  
· hh:mm
Examples inspired from ISO 8601

	Time Zone
	Denotes the time zone settings of the technology.  

Motivation: To allow for appropriate synchronization/calibration of time stamps across technologies deployed in different countries.  
	‘Time Zone 
· 09:30Z Times are expressed in UTC (Coordinated Universal Time), with a special UTC designator ("Z").
Examples inspired from ISO 8601

	Time Precision
	Denotes the time stamp precision.  

Motivation: To make an informed decision about whether the precision of the time stamps collected are sufficient for analysis. For example, analyzing results in real time may require a certain level of precision. 
	· Timestamp precision having a range of 0-12s

	Time Format Conversion
	Denotes the conversion necessary to transform system time into a human readable format (if applicable).
  
Motivation: To be able to convert system time stamps into a format that is human readable. For example, it may be necessary to convert time stamps recorded in Unix time to a human readable format.  
	· Unix time: 1529084078
· Human readable format: Friday, 15 June 2018 17:34:38

	Time Sync Scheme
	Denotes the scheme implemented to allow for time stamp synchronization between multiple technologies. 

Motivation: To be able to identify attributes in the results that allow for time stamp synchronization across multiple technologies. Without adequate time synchronisation, the drift of technologies (i.e. their measurement error) can reduce the modelling capability.   
	· Precision Time Protocol (PTP) specified by IEEE 1588 standard
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Table S5.2 Technology metadata: Description, motivation and examples
	Technology: Describes metadata regarding technology related time events.   

	Metadata
	Description 
	Examples

	Start/End  Date + Time of Technology Affiliated Site Location
	Record the start and end, date and time, i.e. the duration, in which a technology is deployed at a specific site.  

Motivation: Allows the user to identify time intervals in the results collected from specific sites. For example, for the first course of a study, a technology may have been deployed in the subject’s home to record their symptoms prior to treatment. In the second course of the study, the technology may have been deployed in clinic where the subject is receiving treatment. In the third course of the study, the technology may have been deployed back in the subject’s home, to monitor their symptoms post treatment. Thus, this metadata would be useful in identifying the relevant time intervals in the results that were collected pre and post treatment. Note that a single site may have multiple start/end date + time.
	SUBJHOME-456:
· 2018-06-12T06:52:32+00:00 to 2018-08-12T06:52:32+00:00  
· 2018-09-12T09:00:00+00:00 to 2018-10-12T06:52:32+00:00  
CLINIC-258:
· 2018-08-12T08:00:00+00:00 to 2018-09-12T08:00:00+00:00

Examples inspired from ISO 8601  

	Result Time:
	See Result Time, in supplementary material S1.      
	 

	Calibration
	Denotes the attribute that allows for time stamp calibration across multiple technologies. 

Motivation: To be able to identify attributes in the results that allow for time stamp calibration across multiple technologies, this could be a physical event that is simultaneously detected by all technologies. Having precise time calibration event is crucial for data fusion performance. 
	Calibration attribute: 
· Subject remains stationary before gait test 
· The start of a buzzer


	Sampling Rate
	Denotes the sampling rate of the technology.

Motivation: To be able to make informed decisions about whether the sampling rate of a technology is adequate for a specific application/processing. Moreover, technologies with very high sampling frequencies may need to be down-sampled to remove confounding factors/noise. If sampling rate is non-uniformly sampled, this must be stated as this may impose signal processing techniques such as interpolation, to be applied to the results.   
	Sampling Rate 
· Smartphone microphone: 44100 hertz
· Non-uniformly sampled

	Time of Data Upload
	See Time of Data Upload, in supplementary material S1.    
	

	Start/End Date +  Time of Technology Recharging
	See Start/End Date + Time of Technology Recharging, in supplementary material S1.    

	

	Technology Events 
	See Technology Events, in supplementary material S1.   
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Figure S5.3 Personnel
Table S5.3 Personnel metadata: Description, motivation and examples
	Personnel: Describes metadata regarding subject related time events.   

	Metadata
	Description 
	Examples

	Start/End Date + Time of Intervention 
	See Start/End Date + Time of Medication (or other named intervention), in supplementary material S2.  
	 

	Start/End Date + Time of Technology Placement & Removal
	See Start/End Date + Time of Technology Placement & Removal, in supplementary material S1.  

	

	Phenomenon Time
	See Phenomenon Time, in supplementary material S1.   
	

	Annotation Start/End Date + Time
	See Annotation Start/End Date + Time, in supplementary material S1.  

	

	Subject Journal/ Diary
· Start/End Date + Time of Account
	Denotes (time related) characteristics of subject reported accounts made in journal/diary during the study. 

Motivation: To be able to correlate subject reported accounts with technology reported observations. This can provide further clarity/ground truth to the observations/analysis. The start/end date + time of account denotes the start and end, date and time of subject reported diary/journal accounts (if provided by subject). 
	· 2018-10-12T08:00:00+00:00 to 2018-10-12T13:00:00+00:00









Example inspired from ISO 8601  

	Medication Schedule

	Denotes the schedule for administration of concomitant or interventional medication translated to the subject’s daily schedule. 

Motivation: To be able to correlate the results with medication intake in order to analyse the efficacy of the medication/intervention or to provide further context to the results. 
	Dose reoccurrence:
T08:00:00+00:00, T14:00:00+00:00, T20:00:00+00:00
Examples inspired from open mHealth and ISO 8601  

	Temporal Relationship to Meal
	Denotes the temporal relationship of a result to meals (e.g., fasting, after lunch).

Motivation: To be able to correlate the results with medication intake in order to analyse the efficacy of the medication/intervention or to provide further context to the results.
	· Fasting
· After lunch
· After dinner
· With meal
Examples inspired from open mHealth and ISO 8601  

	Start/End Date + Time of Sleep 
	Denotes the start and end, date and time, i.e. the duration, in which the subject is sleeping. 
Motivation: To be able to correlate the results with a subject’s sleep schedule in order to provide further context. For example, the user may wish to analyse the severity of a subject’s symptoms from the results, in relation to sleep duration.  
	· 2018-10-12T21:00:00+00:00 to 2018-10-13T08:00:00+00:00
Example inspired from open mHealth and ISO 8601  
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