Recommendations for Specification of Date and Time

Draft: May 3, 2004

Objective: To develop a common agreement on the expression of Date and Time.

Purpose: Agreements on formats are especially important tools for data exchange because they reduce the ambiguity between the same data elements residing in different information tools and enable the efficient and integrated flow of data.  When all partners consistently use the same terminology and framework, data exchange and analysis is improved.

The purpose of the Date and Time standard is to define basic template data elements, and to develop a consensus data flow standard for the exchange of Date and Time information.

Standard Description: The Date and Time standard will consist of data elements that describe the components of dates and time information and will provide guidance for the recording and exchanging of this type of information.

Definitions of Key Terms: 


Date – A specification for the time or period to which any event belongs. 


Time – A system or method of measuring the sequential relationship of one event to another; a nonspatial continuum in which events occur; the measured or measurable period during which an action, process, or condition exists or continues.


Display Format – The way characters are presented or arranged in a report or on a computer screen.

· Exchange Format – The way characters are presented or arranged in a electronic file transferred between information systems.

· Storage Format – The way characters are recorded in a database or computer application.

Applicability:  NCICB records Date and Time information on paper forms (such as Case Report Forms), electronic forms (such as in Oracle Clinical), and in shared application data (such as between DESK and CSAERS).  An agreement on common ways of expressing Date and Time has wide applicability to the work of NCICB.

Customers: All programs that exchange information on date and time.

Related Standards:

· ISO 8601: Numeric Representation of Date and Time

	Common Demographics
	Name
	Definition
	Format
	Examples

	Calendar Date - A calendar date identifies a calendar day by  its calendar year; its calendar month; and its ordinal number within its calendar month.

	Calendar Date
	Calendar Date
	identification of a particular calendar day by its calendar year, its calendar month and its ordinal number within its calendar month
	YYYYMMDD or YYYY-MM-DD
	20040412 or 2004-04-12

	Year
	Calendar Year
	cyclic time-interval in a calendar which is required for one revolution of the earth around the sun (approximated to an integral number of calendar days)
	YYYY

Year is generally represented by four digits; years are numbered in ascending order according to the Gregorian calendar by values in the range 0000 to 9999.  Values in the range 0000 through 1582 shall only be used by mutual agreement of the partners in information interchange.   
	2004

	Month
	Calendar Month
	time-interval resulting from the division of a calendar year in 12 sequential time-intervals, each with a specific name and containing a specified number of calendar days.  
	YYYY-MM

Month is represented by two digits.  January is represented by 01 and subsequent months are numbered in ascending sequence.
	2004-04

	Day
	Calendar Day
	time-interval starting at 0000 and ending at 2400 (which is equal to the beginning of the next calendar day); typically a calendar day has a duration of 24 h).  
	DD
Day of the month is represented by two digits.  The first day of any month is represented by 01 and subsequent days of the same month are numbered in ascending sequence.
	12

	Century
	Century
	A specific century
	YY
	20


	Ordinal Date - An ordinal date identifies a calendar day by its calendar year, and it ordinal number within the calendar year.

	Complete Ordinal Date
	Ordinal Date
	identification of a particular calendar day by its calendar year and its ordinal number within its calendar year
	YYYYDDD or YYYY-DDD 
Day of the year is represented by three decimal digits.  The first day of any year is represented by 001 and subsequent days are numbered in ascending sequence.  
	2004102 or 2004-102

	Year and Day
	Year and Day (truncated representation)
	a specific year and day in the implied century
	YYDDD or YY-DDD
	04102

	Day
	Day (truncated representation)
	Day only in the implied year.  
	-DDD
	-102

	Week Date - A week date identifies a calendar day by the calendar year to which its calendar week belongs; the calendar week number of its calendar week within the year, and its ordinal number within its calendar week.  

	Complete Week Date
	Week Date
	identification of a particular calendar day by the calendar year to which its calendar week belongs, the ordinal number of its calendar week within that year and its ordinal number within its calendar week.  
	YYYYWwwD or YYYY-Www-D, where YYYY represents a calendar year, W is the week designator, ww represents the ordinal number of a calendar week within the year, and D represents the ordinal number of a day within the calendar week.  
	 

	Calendar Week
	Calendar Week
	time-interval of seven days, starting on a Monday and identified by its ordinal number within a calendar year
	YYYYWww or YYYY-Www
	 

	Date and Time (Combined)
	 
	 
	 
	 

	 
	Calendar date and local time of the day (truncated)
	 
	YYYYMMDDThhmm or YYYY-MM-DDThh:mm
	19850412T1015
1985-04-12T10:15

	 
	Calendar Date and Time (complete, basic)
	year - month - day - time designator - hour - minute - second - zone designator
	YYYYMMDDThhmmss 
YYYYMMDDThhmmssZ 
YYYYMMDDThhmmss_hhmm 
YYYYMMDDThhmmss_hh 
	19850412T101530
19850412T101530Z
19850412T101530+0400
19850412T101530+04

	 
	Calendar Date and Time (complete, extended)
	year - month - day - time designator - hour - minute - second - zone designator
	YYYY-MM-DDThh:mm:ss
YYYY-MM-DDThh:mm:ssZ 
YYYY-MM-DDThh:mm:ss_hh:mm 
YYYY-MM-DDThh:mm:ss_hh
	1985-04-12T10:15:30
1985-04-12T10:15:30Z
1985-04-12T10:15:30+04:00
1985-04-12T10:15:30+04


	Date Units
	 
	 
	 
	 

	 
	day
	a time-unit of 24 hours
	[D] day
	 

	 
	week 
	a time-unit of seven days
	[w] week
	 

	 
	month 
	a time-unit of 28, 29, 30, or 31 days.
	[M] month
	 

	 
	year 
	a time-unit of 12 months, considered to approximate the duration required for one revolution of the earth around the sun.
	[Y] year
	 


· HL7 (Version 2; Version 3 format has yet to be determined)

HL7 defines Point in Time (TS) as a quantity specifying a point on the axis of natural time.  A point in time is often represented as a calendar expression.   In Version 2.0 points in time are represented using the ISO 8601 compliant form.  This form has no decorating dashes, colons, and no “T” between the date and time.  The syntax is “YYYYMMDDHHMMSS.UUUU[+]-ZZzz” where digits can be omitted from the right side to express less precision.  Common forms are “YYYYMMDD” and “YYYYMMDDHHMM”.

Proposed Data Elements: The proposed Data Elements for Date and Time are provided in the attached Table A.

Other Issues:


Ordinal Dates - Identifies a calendar day by its calendar year, and  its ordinal number within the calendar year.


Week Dates - Identifies a calendar day by the calendar year to which its calendar week belongs; the calendar week number of its calendar week within that year, and its ordinal number within its calendar week.

· Decimal Seconds – Identifies units of seconds from 00 to 99 (format: ss,ss)

· Coordinated Universal Time – Time values may be represented in Coordinated Universal Time; the time values should be followed by the indicator “Z”, for example, UTC time  is 23 hours, 20 minutes, and 30 seconds can be represented by 232030Z.
· Local Time Difference with UTC – Local time values may be represented in relationship to UTC by adding a + or – and the difference value to a UTC time, for example, the complete representation of the time of 27 minutes 46 seconds past 15 hours locally in Geneva (normally one hour ahead of UTC) would be 152746+0100, and in New York (five hours behind UTC) would be 152746–0500.

· Time Zones – an addition of coded values to a time data that indicate the location in which the time is valid;  time zones are defined based on additions and differences from UTC; there are summer and winter time zone values; several types of time zone values can be defined including civilian and military.  Here is a URL to examples - http://www.timeanddate.com/library/abbreviations/timezones/ .

· Other Display formats to support international dates, such as the DD-MMM-YYYY where the month is a three-character month (e.g., JAN).  This is being used by CCR.

References:
· ISO 8601: Numeric Representation of Date and Time

· Health Level 7: Version 2

	Table A

	Data Elements
	Definition


	Format

(Storage Formats are not specified)
	Datatype/Number of Characters/ Permissible Values
	Usage Rules

	Date Value
	A value that represents the time or period to which any event belongs.
	Exchange Format: CCYYMMDD where CC = Century, YY = Year Number within a Century, M = Month, and D = Day

Display Format: MM/DD/CCYY, MM-DD-CCYY

Storage Format: Not specified
	Datatype: Numeric

Maximum number of characters = 8

Minimum number of characters  = 8
	When date information is collected, it may contain month, day, and year information or some combination of that information.  Full and partial date information should be exchanged as follows:

A Date Value is a combination of a Year, Month, and Day.

Full Date – must contain all three elements in the format CCYYMMDD

Minimum Date – the minimum date information must include a four character year with zeros for the missing information  - CCYY0000

Partial Date – a partial date may be only a month and a year  or a century with zeros for the missing information – CCYYMM00 (The combination of Year and Month information is acceptable as a partial date; the combination of Year and Day are not acceptable as a partial date) or CC000000.

	Month Code
	The code that represents one of the parts of the year into which a calendar year is divided.
	Exchange Format: MM

Display Format: MM
	Datatype: Numeric

Maximum Characters: 2

Minimum Characters: 2

Permissible Values:

01 – January (JAN)

02 – February (FEB)

03 – March (MAR)

04 – April (APR)

05 – May (MAY)

06 – June (JUN)

07 – July (JUL)

08 – August (AUG)

09 – September (SEP)

10 – October (OCT)

11 – November (NOV)

12 – December (DEC)
	For single digit codes, the code must be preceded with a zero.  

(Examples for the three character text codes that could be used in an alternate data display are provided for reference.  UNK can be used when month is not available.)

	Day Value
	The value that represents a division of time equal to the time elapsed between one midnight to the next.
	Exchange Format: DD

Display Format: DD
	Datatype: Numeric

Maximum Characters: 2

Minimum Characters: 2

Permissible Values:  The values for day are numbers between 01 and 31.
	For single digit values, the value must be preceded with a zero.

	Year Value
	The value that represents a period of 365 or 366 days in a Gregorian calendar.
	Exchange Format: CCYY

Display Format: CCYY
	Datatype: Numeric

Maximum Characters: 4

Minimum Characters: 4


	A Year may be expressed as a four digit year, CCYY, or as a two digit century followed by zeros, CC00.

	Time Value
	A value that represents the measured or measurable period during which an action, process, or condition exists or continues.


	Exchange Format: hhmmss

Display Format: hh:mm:ss
	Datatype: Numeric

Maximum Characters: 6

Minimum Characters: 6

Permissible Values:  The values for hour are numbers between 01 and 24, with 01 being 1 AM and 24 being 12 PM or midnight. The values for minutes are numbers between 00 and 59.  The values for seconds are numbers between 00 and 59.
	When time information is collected, it may contain hour, minute, and second information or some combination of that information.  Full and partial time information should be exchanged as follows:

A Time Value must be a combination of a Hour, Minute, and Second.

Full Time – must contain all three elements in the format hhmmss

Minimum Time – minimum time information  may be any one component:  hh, mm, or ss depending on the level of precision that is needed.  Missing information should be represented by the value 99, for example 999930 for a value of 30 seconds or 994599 for a value of 45 minutes.

Partial Time – partial time may include  hhmm or mmss.  Missing information should be represented by the value 99, for example 033099 for a value of 3:30 AM  or 993030 for a value of 30 minutes and 30 seconds.



	Hour Value
	A time value that represents a  period of time measured in twenty-fourths of a mean solar day.
	Exchange Format: hh

Display Format: hh
	Datatype: Numeric

Maximum Characters: 2

Minimum Characters: 2

Permissible Values:  The values for hour are numbers between 01 and 24, with 01 being 1 AM and 24 being 12 PM or midnight.
	For single digit values, the value must be preceded with a zero.

	Minute Value
	A time value that represents a period of time measured in  sixtieths of an hour.
	Exchange Format: mm

Display Format: mm
	Datatype: Numeric

Maximum Characters: 2

Minimum Characters: 2

Permissible Values:  The values for minutes are numbers between 00 and 59.
	For single digit values, the value must be preceded with a zero.

	Second Value
	A time value that represents a period of time measured in sixtieths of a minute.
	Exchange Format: ss

Display Format: ss
	Datatype: Numeric

Maximum Characters: 2

Minimum Characters: 2

Permissible Values:  The values for seconds are numbers between 00 and 59.
	For single digit values, the value must be preceded with a zero.

	DateTimeValue
	
	Exchange Format: CCYYMMDDThhmmss
Display Format: MM/DD/CCYYThh:mm:ss or MM-DD-CCYYThh:mm:ss
	Datatype: Numeric

Maximum Characters: 15

Minimum Characters: 4

Permissible Values:  Provided in the above sections.


	When datetime information is collected, it may contain month, day, year, hour, minute, and second information or some combination of that information.  Full and partial datetime information should be exchanged as follows:

A DateTime Value must be a combination of a Year, Month,  Day, Hour, Minute, Second with a separator of “T” between the Date and Time.

Full DateTime – may contain all the elements in the format CCYYMMDDThhmmss.

Minimum DateTime – the minimum date information must include a 4 character year with zeros for the missing date information;  minimum time information  may be any one component:  hh, mm, or ss. With 99 for the missing time information.

Partial DateTime – a partial date may be only a month and a year with zeros for the missing information – CCYYMM00; partial time may include  hhmm or mmss.


