[bookmark: _GoBack]Selected eCQM require calculating Cumulative Medication Duration (CMD) using dosage and schedule of administration attributes (start and stop dates, frequency, duration, timing).    
Example of such measures: CMS128v3, CMS136v4, CMS156v3, CMS179v3.  
Examples of sections that include CMD calculation are ‘Medication Order’ and ‘Medication Active’.
An example of scenario where we need to calculate the duration of medication administration:  
A patient was prescribed 60 dosages of a medication. Administration frequency is 4 times a day. Duration of medication is 60/4 = 15 days.  
We are trying to find a way to capture & use frequency of medication administration. Below is the information we hound at different sources.
I. Additional attributes of effectiveTime that define schedule frequency or dose administration have flexible format.  Healthcare Enterprise (IHE) webpage lists the following types of effectiveTime element: 
	<effectiveTime> types used in Frequency Specifications 

	xsi:type
	Description 

	TS
	An xsi:type of TS represents a single point in time, and is the simplest of all to represent. The value attribute of the <effectiveTime> element specifies the point in time in HL7 date-time format (CCYYMMDDHHMMSS) 

	PIVL_TS
	An xsi:type of PIVL_TS is the most commonly used, representing a periodic interval of time. The <low> element of <phase> may be present. If so it specifies the starting point, and only the lower order components of this value are relevant with respect to the <period>. The <width> element represents the duration of the dose administration (e.g., for IV administration). The <period> indicates how often the dose is given. Legal values for the unit attribute of <period> are s, min, h, d, wk and mo representing seconds, minutes, hours, days, weeks, and months respectively. 

	EIVL_TS
	An xsi:type of EIVL_TS represents an event based time interval, where the event is not a precise time, but is often used for timing purposes (e.g. with meals, between meals, before breakfast, before sleep). Refer to the HL7 TimingEvent vocabulary for the codes to use for the <event> element. This interval may specify an <offset> which provides information about the time offset from the specified event (e.g., <offset><low value='-1' unit='h'/><width value='10' unit='min'/></offset> means 1 hour before the event. In that same example, the <width> element indicates the duration for the dose to be given. 

	PIVL_PPD_TS
	An xsi:type of PIVL_PPD_TS represents an probabilistic time interval and is used to represent dosing frequencies like q4-6h. This profile requires that the distributionType of this interval be left unspecified. The <period> element specifies the average of the time interval, and the value of the <standardDeviation> shall be computed as half the width of the interval. The unit attributes of the <period> and <standardDeviation> elements shall be the same. 

	SXPR_TS
	An xsi:type of SXPR_TS represents a parenthetical set of time expressions. This type is used when the frequency varies over time (e.g., for some cases of tapered dosing, or to handle split dosing). The <comp> elements of this <effectiveTime> element are themselves time expressions (using any of the types listed above). Each <comp> element may specify an operator (e.g. to intersect or form the union of two sets). 



II. Also we found the following Timing structure and summary of  Timing Data Type criteria   at this link: http://hl7-fhir.github.io/datatypes.html
Structure
	Name
	Flags
	Card.
	Type
	Description & Constraints[image: doco]

	[bookmark: Timing][image: .][image: .]Timing 
	
	
	Element
	A timing schedule that specifies an event that may occur multiple times

	[bookmark: Timing.event][image: .][image: .][image: .]event 
	
	0..*
	dateTime
	When the event occurs

	[bookmark: Timing.repeat][image: .][image: .][image: .]repeat 
	I
	0..1
	Element
	When the event is to occur
Either frequency or when can exist, not both
if there's a duration, there needs to be duration units
if there's a period, there needs to be duration units
If there's a periodMax, there must be a period
If there's a durationMax, there must be a duration

	[bookmark: Timing.repeat.bounds][image: .][image: .][image: .][image: .]bounds 
	
	0..1
	Period
	Start and/or end limits

	[bookmark: Timing.repeat.count][image: .][image: .][image: .][image: .]count 
	
	0..1
	integer
	Number of times to repeat

	[bookmark: Timing.repeat.duration][image: .][image: .][image: .][image: .]duration 
	I
	0..1
	decimal
	How long when it happens
duration SHALL be a non-negative value

	[bookmark: Timing.repeat.durationUnits][image: .][image: .][image: .][image: .]durationUnits 
	
	0..1
	code
	s | min | h | d | wk | mo | a - unit of time (UCUM)
UnitsOfTime (Required)

	[bookmark: Timing.repeat.frequency][image: .][image: .][image: .][image: .]frequency 
	
	0..1
	integer
	Event occurs frequency times per duration

	[bookmark: Timing.repeat.frequencyMax][image: .][image: .][image: .][image: .]frequencyMax 
	
	0..1
	integer
	Event occurs frequency times per duration

	[bookmark: Timing.repeat.period][image: .][image: .][image: .][image: .]period 
	I
	0..1
	decimal
	Event occurs frequency times per period
period SHALL be a non-negative value

	[bookmark: Timing.repeat.periodMax][image: .][image: .][image: .][image: .]periodMax 
	
	0..1
	decimal
	Upper limit of period (3-4 hours)

	[bookmark: Timing.repeat.periodUnits][image: .][image: .][image: .][image: .]periodUnits 
	
	0..1
	code
	s | min | h | d | wk | mo | a - unit of time (UCUM)
UnitsOfTime (Required)

	[bookmark: Timing.repeat.when][image: .][image: .][image: .][image: .]when 
	
	0..1
	code
	Regular life events the event is tied to
EventTiming (Required)

	[bookmark: Timing.code][image: .][image: .][image: .]code 
	
	0..1
	CodeableConcept
	BID | TID | QID | AM | PM +
TimingAbbreviation (Preferred)



This table summarizes some common uses of the Timing Data Type criteria.
	Text
	duration+units
	frequency
	frequencyMax
	period+units
	periodMax
	when

	BID
	
	2
	
	1 d
	
	

	TID
	
	3
	
	1 d
	
	

	QID
	
	4
	
	1 d
	
	

	Q6H
	
	1
	
	6 h
	
	

	Every 8 hours
	
	1
	
	8 h
	
	

	Every 7 days
	
	1
	
	7 d
	
	

	3 times a day
	
	3
	
	1 d
	
	

	3-4 times a day
	
	3
	4
	1 d
	
	

	Every 4-6 hours
	
	1
	
	4 h
	6
	

	Every 21 days for 1 hour
	1 hr
	1
	
	21 d
	
	

	Three times a week for ½ hour
	0.5 hr
	3
	
	1 wk
	
	

	With breakfast
	
	
	
	
	
	CM

	For 10 minutes before meals
	10 min
	
	
	10 min
	
	AC



Questions:
1. What types of effectiveTime (TS / IVL_TS / EVL_TS / PIVL_TS / PILV_PPD_TS / SXPR_TS / other) do we expect to see in QRDA I for capturing timing presented in the timing table above (or translating into frequency)? 
2. Timing linked to meal (with breakfast, 10 min before meal, between meals):  how ‘before meal’ or ‘between meals’ schedule can be translated into frequency? 
3. How ‘every 4-6 hours’ can be translated into frequency? Should we use average/ min / or max?   
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