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Relevant Organizations for Standards in 
Medication Adherence 
• International Society for Pharmacoeconomics and Outcomes Research (ISPOR) 

• Medication and Persistence Special Interest Group 

• Pharmacy Quality Alliance (PQA)
• National Quality Forum (NQF)
• Centers for Medicare and Medicaid Services (CMS)



Primary vs Secondary Non-adherence 

• Primary Non-adherence:
• A prescription is written, but the patient does not fill the prescription 
• Can’t track in pharmacy claims data

• Secondary Non-adherence:
• A prescription is written and the patient fills it at least once, but the patient 

does not continue to conform to the providers’ recommendations 
• Can track in pharmacy claims data



Terminology and Definitions

• Adherence (= Compliance) 
• Percent of doses taken as prescribed 

within a timeframe
• Proxy measures

• Medication Possession Ratio (MPR)
• Proportion of Days Covered (PDC)

• Persistence
• Length of time on therapy from 

initiation to discontinuation 
• Days taking medication without 

exceeding a permissible gap 



Assessing Medication Adherence

Subjective
• Via patient self-report
• Morisky Medication Adherence 

Scale (MMAS)
• 4-item version (MMAS-4)
• 8-item version (MMAS-8)

• Medication Adherence Report 
Scale (MARS)
• 5-item version (MARS-5)
• 10-item version (MARS-10)

Objective
• Via claims data
• Proportion of Days Covered 

(PDC)
• Research
• CMS performance measures
• Preferred by ISPOR, PQA, NQF

• Medication Possession Ratio 
(MPR)
• Research



MPR and PDC

• There can be wide variability in how MPR and PDC are calculated
• But, in general: 

• MPR = !"#	%&	'()*	𝒔𝒖𝒑𝒑𝒍𝒚	01	20#3	&4(#31"#534	%&	'()*	01	20#3	&4(#3

• PDC = !"#	%&	'()*	𝒄𝒐𝒗𝒆𝒓𝒆𝒅	01	20#3	&4(#3
1"#534	%&	'()*	01	20#3	&4(#3



MPR: Ignore Overlap 
MPR = 80.9%

PDC: Append / Extend Days Supply
PDC = 78.6%

MPR and PDC



MPR and PDC

• Both the MPR and the PDC have pros and cons
• Decision on which to use depends on several factors 

• Disease state (acute or chronic) 
• Type of medications (injectables vs orals)
• Data available 

• Can be dichotomized
• For most medications:

• Adherence = MPR or PDC >= 80%
• Antiretrovirals (HIV drugs)

• Adherence = PDC >= 90%



MPR and PDC Time Frame 

• For patients taking medications for chronic disease:
• The study period in PDC or MPR calculation (denominator) must be long 

enough to show a true impact
• A study period < 3 prescription fills is unlikely to show a true adherence 

behavior pattern

MPR = !"#	%&	'()*	𝒔𝒖𝒑𝒑𝒍𝒚	01	20#3	&4(#31"#534	%&	'()*	01	20#3	&4(#3

PDC = !"#	%&	'()*	𝒄𝒐𝒗𝒆𝒓𝒆𝒅	01	20#3	&4(#3
1"#534	%&	'()*	01	20#3	&4(#3



“…the Wild West of Medication 
Adherence”



End of Observation Window (Denominator) Notes

Fixed End Date
Use the same end of study period for all patients

Recommended by the PQA 
Most conservative approach

Select the earlier occurrence of: 
• Study End Date 
• Date the Last Fill Is Exhausted 

May bias estimates of PDC high 
Assumes all discontinuations were medically advised (i.e., no one was 
non-adherent after their last fill) 

Select the earlier occurrence of:
• Study End Date
• Date the Last Fill is Exhausted Plus 30 days

Allows for the possibility that people were non-adherence after their 
last fill, but caps this gap at 30 days

Use the last fill as study end Disregards the decision of a censoring rule altogether 

PDC value will vary depending on the end date utilized!



MPR, Variable Follow-Up Time Depending on Date 
of Last Rx and Including Days Covered by Last Fill

𝑀𝑃𝑅 =
𝐴𝑙𝑙	𝐷𝑎𝑦𝑠	𝑆𝑢𝑝𝑝𝑙𝑦	(𝑖𝑛𝑐𝑙𝑢𝑑𝑖𝑛𝑔	𝑙𝑎𝑠𝑡	𝑓𝑖𝑙𝑙)

𝐸𝑙𝑎𝑝𝑠𝑒𝑑	𝐷𝑎𝑦𝑠, 𝑖𝑛𝑐𝑙𝑢𝑠𝑖𝑣𝑒	𝑜𝑓	𝑑𝑎𝑦𝑠	𝑐𝑜𝑣𝑒𝑟𝑒𝑑	𝑏𝑦	𝑙𝑎𝑠𝑡	𝑓𝑖𝑙𝑙
=

30 + 30 + 30 + 60 + 30 + 30
𝐹𝑒𝑏24,2008	 − 𝑀𝑎𝑦1,2007 + 1 + (30𝑑𝑎𝑦𝑠)

=
210

299 + 1 + 30
=
210
330

= 0.636



MPR, Variable Follow-Up Time Depending on Date 
of Last Rx and Excluding Days Covered by Last Fill

𝑀𝑃𝑅 =
𝐴𝑙𝑙	𝐷𝑎𝑦𝑠	𝑆𝑢𝑝𝑝𝑙𝑦	(𝑒𝑥𝑐𝑙𝑢𝑑𝑖𝑛𝑔	𝑙𝑎𝑠𝑡	𝑓𝑖𝑙𝑙)

𝐸𝑙𝑎𝑝𝑠𝑒𝑑	𝐷𝑎𝑦𝑠, 𝑒𝑥𝑐𝑙𝑢𝑑𝑖𝑛𝑔	𝑑𝑎𝑦𝑠	𝑐𝑜𝑣𝑒𝑟𝑒𝑑	𝑏𝑦	𝑙𝑎𝑠𝑡	𝑓𝑖𝑙𝑙
=

30 + 30 + 30 + 60 + 30
(𝐹𝑒𝑏24,2008 − 𝑀𝑎𝑦1,2007)

=
180

(299 + 1)
=
180
300

= 0.600

300



MPR, Fixed Follow-Up Time (365 days)

𝑀𝑃𝑅 =
𝐴𝑙𝑙	𝐷𝑎𝑦𝑠	𝑆𝑢𝑝𝑝𝑙𝑦

365	𝐷𝑎𝑦𝑠	𝑂𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛	𝑃𝑒𝑟𝑖𝑜𝑑
=
30 + 30 + 30 + 60 + 30 + 30

365
=
210
365

= 0.575



MPR and PDC

MPR PDC

Information it 
Provides

How often a patient had medication available 
Provides evidence for receiving a drug

Assumptions Medication picked up from the pharmacy is taken by the patient as prescribed

Ratio 𝑇𝑜𝑡𝑎𝑙	𝐷𝑎𝑦𝑠	𝑆𝑢𝑝𝑝𝑙𝑦	𝐷𝑖𝑠𝑝𝑒𝑛𝑠𝑒𝑑	𝑓𝑜𝑟	𝐷𝑟𝑢𝑔
𝐷𝑎𝑦𝑠	𝑜𝑓	𝐹𝑜𝑙𝑙𝑜𝑤𝑈𝑝

𝑇𝑜𝑡𝑎𝑙	𝐷𝑎𝑦𝑠	𝐷𝑟𝑢𝑔	𝑖𝑠	𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒
𝐷𝑎𝑦𝑠	𝑜𝑓	𝐹𝑜𝑙𝑙𝑜𝑤𝑈𝑝

Explanation of 
Numerator

Total ”Days Supply” from all medication records within the 
follow-up period

Quantity of medication that is in a patient’s possession for 
consumption over an observed period of time 

Total “Days Covered,” denoting the availability of the prescribed 
daily dose for each day in the follow-up period 

Available supply for each individual day in the follow up period 

Each Day in the 
Denominator

Each day in the denominator may have more than 1 days 
supply if there are overlaps, which can cause the MPR to 
exceed 100% 

Each day in the denominator has a maximum of 1 days supply, 
which prevents PDC from exceeding 100%

Overlaps / Early Fills Ignored 

Days Supply is simply summed across the measurement 
period, even if overlap occurs (days when patients refill their 
medication before the previous prescription runs out) 

Overlapping days supply is assumed to be used sequentially 
instead of taking more medication on the same day

Adjusts for early fills by shifting the overlapping supply forward in 
time to the day when the previous fill runs out 

Prevents over-counting days supply in situations like switching 
between medications

Avoids double counting days when 2 refills overlap

𝑝𝑟𝑜𝑥𝑦	𝑓𝑜𝑟	𝑛𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑐𝑜𝑚𝑝𝑙𝑖𝑎𝑛𝑡	𝑑𝑎𝑦𝑠
𝑛𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑑𝑎𝑦𝑠	𝑖𝑛	𝑡ℎ𝑒	𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑚𝑒𝑛𝑡	𝑝𝑒𝑟𝑖𝑜𝑑



MPR and PDC
MPR PDC

Complexity Easy to understand; easy to program (Excel can be used) Requires a much more complex calculation using arrays (SAS is 
typically required) 

Estimation May overestimate adherence (overlaps not accounted for) May underestimate adherence (more conservative)

Preferences Still very much a part of the medication adherence literature Preferred by a variety of entities (ISPOR, PQA, NQF, CMS, etc.) 

Use Single medications, Injectables 

Example: 
• In Multiple Sclerosis, counting days supply for injectable 

drugs used to treat MS makes sense because patients do 
not typically use 2 injections at the same time

Multiple medications, switching medications, therapeutic 
duplication 

Example: 
• In HTN, counting days an anti-hypertensive is on hand rather 

than days supply makes sense because patients often use 
multiple drugs at the same time and switch therapies to 
maintain blood pressure control 

Limitations Insensitive to changes in patient behavior over time and circumstances 
• A patient that receives the drug irregularly may have the same adherence estimates as a patient that steadily received the drug 

in the same time interval, yet the real differences in dosing behavior may result in a totally different patient prognosis
Dichotomous classifications that come out of PDC and MPR calculations (above a specified threshold, e.g., PDC >80%) may not 
adequately differentiate between clinically significant adherence behaviors
• PDC of 79% is labeled nonadherent; PDC 81% is considered adherent; however, the probability of therapeutic success is likely to 

be similar

𝑝𝑟𝑜𝑥𝑦	𝑓𝑜𝑟	𝑛𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑐𝑜𝑚𝑝𝑙𝑖𝑎𝑛𝑡	𝑑𝑎𝑦𝑠
𝑛𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑑𝑎𝑦𝑠	𝑖𝑛	𝑡ℎ𝑒	𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑚𝑒𝑛𝑡	𝑝𝑒𝑟𝑖𝑜𝑑





CMS (Medicare Part D) evaluates medication 
adherence for diabetes, HTN, and cholesterol
• Measure: PDC

• Adherence defined as PDC >=80% at the end of the measurement period
• Based entirely on prescription claims processed at the pharmacy under Part D 

benefit 
• Calculations made for classes of drugs instead of individual rx’s
• Measure D08: Medication Adherence for Diabetes Medications (MAD)

• Examples: glimepiride, glipizide, metformin, pioglitazone
• (non-insulin therapies)

• Measure D09: Medication Adherence for HTN (RAAS antagonists) (MAH)
• Examples: benazepril, lisinopril, valsartan/HCTZ, ramipril

• Measure D10: Medication Adherence for Cholesterol (Statins) (MAC)
• Examples: atorvastatin, pravastatin, simvastatin



1/1-1/15 = 15 days

15 + 16 + 15 + 13 + 15 + 16 = 90 days "covered" with an ACEI 
(anti-hypertensive)

3/16-3/31 = 16 days1/16-1/31 = 16 days

2/1-2/15 = 15 days

2/16-2/28 = 13 days

3/1-3/15 = 15 days

16 days of 
medication

15 days of 
medication

13 days of 
medication

15 days of 
medication

16 days of 
medication

Measurement Period

Covered Days

In possession of: 15 days of 
medication

15 + 16 + 15 + 13 + 15 + 16 = 90 days in the measurement period

𝑃𝐷𝐶 =
𝑑𝑎𝑦𝑠	𝑐𝑜𝑣𝑒𝑟𝑒𝑑	𝑤𝑖𝑡ℎ	𝑑𝑟𝑢𝑔

𝑑𝑎𝑦𝑠	𝑖𝑛	𝑡ℎ𝑒	𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑚𝑒𝑛𝑡	𝑝𝑒𝑟𝑖𝑜𝑑
	=

90
90

= 1



Assuming the patient stops taking the first drug when they get the fill for the 
new drug: 15 + 16 + 15 = 46 days

𝑃𝐷𝐶 𝑢𝑛𝑎𝑑𝑗𝑢𝑠𝑡𝑒𝑑 =
𝑑𝑎𝑦𝑠	𝑐𝑜𝑣𝑒𝑟𝑒𝑑	𝑤𝑖𝑡ℎ	𝑑𝑟𝑢𝑔

𝑑𝑎𝑦𝑠	𝑖𝑛	𝑡ℎ𝑒	𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑚𝑒𝑛𝑡	𝑝𝑒𝑟𝑖𝑜𝑑
	=

46
90

= 0.51	 → 51%

𝑃𝐷𝐶 𝑎𝑑𝑗𝑢𝑠𝑡𝑒𝑑 =
𝑑𝑎𝑦𝑠	𝑐𝑜𝑣𝑒𝑟𝑒𝑑	𝑤𝑖𝑡ℎ	𝑑𝑟𝑢𝑔

𝑑𝑎𝑦𝑠	𝑖𝑛	𝑡ℎ𝑒	𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑚𝑒𝑛𝑡	𝑝𝑒𝑟𝑖𝑜𝑑
	=

62
90

= 0.69	 → 69%

Counts all the days when an anti-hypertensive was available; spreads out / accounts for  
the overlap



Type of Follow-Up (Observation Period) MPR PDC

Fixed Follow-Up

Observation Period (Denominator) is fixed for all patients

Appropriate for Patients who are expected to remain on long-
term therapy (diabtes, HTN, etc.); would not be appropriate 
for acute treatements such as antibiotics, pain meds, or 
corticosteroids) 

𝐴𝑙𝑙	𝐷𝑎𝑦𝑠	𝑆𝑢𝑝𝑝𝑙𝑦	𝑖𝑛	𝑂𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛	𝑃𝑒𝑟𝑖𝑜𝑑
𝐿𝑒𝑛𝑔𝑡ℎ	𝑜𝑓	𝑂𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛	𝑃𝑒𝑟𝑖𝑜𝑑 =	

𝐴𝐵 + 𝐶𝐷 + 𝐸𝐹 + 𝐺𝑍
𝐷𝑎𝑦𝑠	𝑖𝑛	𝐴𝑍

=	

10 + 10 + 15 + 8	
40 =	

43
40 = 1.075

𝐴𝑙𝑙	𝐷𝑎𝑦𝑠	𝐶𝑜𝑣𝑒𝑟𝑒𝑑	𝑖𝑛	𝑂𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛	𝑃𝑒𝑟𝑖𝑜𝑑
𝐿𝑒𝑛𝑔𝑡ℎ	𝑜𝑓	𝑂𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛	𝑃𝑒𝑟𝑖𝑜𝑑 =	

𝐴𝐵 + 𝐶𝐷 + 𝐸𝐺 + 𝐺𝑍
𝐷𝑎𝑦𝑠	𝑖𝑛	𝐴𝑍 =	

10 + 10 + 15 − 3 + 8	
40

=	

40
40

= 1

Chu et al

8 days 7 days

Observation Period = (2/9/11 – 1/1/11) + 1 = 40 days

5 days
3 days



Type of Follow-Up (Observation Period) MPR PDC

Variable Based on Elapsed Time Between Fills, Inclusive of 
Last Fill 𝐴𝑙𝑙	𝐷𝑎𝑦𝑠	𝑺𝒖𝒑𝒑𝒍𝒚	𝑖𝑛	𝑂𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛	𝑃𝑒𝑟𝑖𝑜𝑑

(𝐸𝑙𝑎𝑝𝑠𝑒𝑑	𝑇𝑖𝑚𝑒) + 𝐷𝑎𝑦𝑠	𝑆𝑢𝑝𝑝𝑙𝑦	𝑜𝑓	𝐿𝑎𝑠𝑡	𝑅𝑥
=	

𝐴𝐵 + 𝐶𝐷 + 𝐸𝐹 + 𝐺𝐻
(𝐿𝑎𝑠𝑡	𝑅𝑥	𝐷𝑎𝑡𝑒	 − 𝐹𝑖𝑟𝑠𝑡	𝑅𝑥	𝐷𝑎𝑡𝑒 + 1) + 𝐿𝑎𝑠𝑡	𝑅𝑥	𝐷𝑎𝑦𝑠	𝑆𝑢𝑝𝑝𝑙𝑦 =	

10 + 10 + 15 + 15
𝐹𝑒𝑏4 − 𝐽𝑎𝑛1 + 1 + (5 + 7)

=	

50
47

= 1.063

𝐴𝑙𝑙	𝐷𝑎𝑦𝑠	𝑪𝒐𝒗𝒆𝒓𝒆𝒅	𝑖𝑛	𝑂𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛	𝑃𝑒𝑟𝑖𝑜𝑑
(𝐸𝑙𝑎𝑝𝑠𝑒𝑑	𝑇𝑖𝑚𝑒) + 𝐷𝑎𝑦𝑠	𝑆𝑢𝑝𝑝𝑙𝑦	𝑜𝑓	𝐿𝑎𝑠𝑡	𝑅𝑥 =	

𝐴𝐵 + 𝐶𝐷 + 𝐸𝐺 + 𝐺𝐻
(𝐿𝑎𝑠𝑡	𝑅𝑥	𝐷𝑎𝑡𝑒	 − 𝐹𝑖𝑟𝑠𝑡	𝑅𝑥	𝐷𝑎𝑡𝑒 + 1) + 𝐿𝑎𝑠𝑡	𝑅𝑥	𝐷𝑎𝑦𝑠	𝑆𝑢𝑝𝑝𝑙𝑦

=	

10 + 10 + 15 − 3 + 15
𝐹𝑒𝑏4 − 𝐽𝑎𝑛1 + 1 + (5 + 7)

=	

47
47

= 1.00

Chu et al

8 days 7 days

Rx Fill Dates

Elapsed Time = (2/4/11 – 1/1/11) + 1 = 35 days

5 days
3 days

1st Fill
Last Fill



Type of Follow-Up (Observation Period) MPR PDC

Variable Based on Elapsed Time Between Fills, 
Exclusive of Last Fill 𝐴𝑙𝑙	𝐷𝑎𝑦𝑠	𝑺𝒖𝒑𝒑𝒍𝒚	𝑖𝑛	𝑂𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛	𝑃𝑒𝑟𝑖𝑜𝑑

(𝐸𝑙𝑎𝑝𝑠𝑒𝑑	𝑇𝑖𝑚𝑒, 𝑒𝑥𝑐𝑙	𝑙𝑎𝑠𝑡	𝑓𝑖𝑙𝑙)
=	

(𝑇𝑜𝑡𝑎𝑙	𝑅𝑥	𝐷𝑎𝑦𝑠	𝑜𝑓	𝑆𝑢𝑝𝑝𝑙𝑦) 	− (𝐷𝑎𝑦𝑠	𝑜𝑓	𝑆𝑢𝑝𝑝𝑙𝑦	𝑜𝑓	𝐿𝑎𝑠𝑡	𝑅𝑥)
(𝐿𝑎𝑠𝑡	𝑅𝑥	𝐷𝑎𝑡𝑒	 − 𝐹𝑖𝑟𝑠𝑡	𝑅𝑥	𝐷𝑎𝑡𝑒 − 1)

=	

(𝐴𝐵 + 𝐶𝐷 + 𝐸𝐺) − (1)
𝐹𝑒𝑏	2 − 𝐽𝑎𝑛1	 − 1

(10 + 10 + 12) − (1)
32 =

32
32 = 1.00

𝐴𝑙𝑙	𝐷𝑎𝑦𝑠	𝑪𝒐𝒗𝒆𝒓𝒆𝒅	𝑖𝑛	𝑂𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛	𝑃𝑒𝑟𝑖𝑜𝑑
(𝐸𝑙𝑎𝑝𝑠𝑒𝑑	𝑇𝑖𝑚𝑒, 𝑒𝑥𝑐𝑙	𝑙𝑎𝑠𝑡	𝑓𝑖𝑙𝑙)

=	

(𝑇𝑜𝑡𝑎𝑙	𝐷𝑎𝑦𝑠	𝐷𝑟𝑢𝑔	𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒) 	− (𝐷𝑎𝑦𝑠	𝑆𝑢𝑝𝑝𝑙𝑦	𝑜𝑓	𝐿𝑎𝑠𝑡	𝑅𝑥)
(𝐿𝑎𝑠𝑡	𝑅𝑥	𝐷𝑎𝑡𝑒	 − 𝐹𝑖𝑟𝑠𝑡	𝐹𝑥	𝐷𝑎𝑡𝑒	 − 1)

(𝐴𝐵 + 𝐶𝐷 + 𝐸𝐺) − (1)
(𝐿𝑎𝑠𝑡	𝑅𝑥	𝐷𝑎𝑡𝑒	 − 𝐹𝑖𝑟𝑠𝑡	𝑅𝑥	𝐷𝑎𝑡𝑒 − 1) =	

(10 + 10 + 12) − (1)
32 =

32
32 = 1.00

Chu et al

8 days 7 days

Rx Fill Dates

Study End

Elapsed Time Excl Last Fill = (2/2/11 – 1/1/11) - 1 = 32 days

5 days
3 days

1st Fill



MARS-10

• Patient is asked to circle the answer that describes their behavior or 
attitude towards their medication during the past week. 



National Drug Code (NDC)

Manufacturer’s Code
Identifies who 
manufactures, repacks, 
re-labels, or distributes 
the drug product

Identifies the drug, strength, 
dosage form, and 
formulation (specific to the 
firm that manufacturers the 
drug product)

Identifies the number of 
product units in the drug 
product (package size)
Also may indicate the type of 
packaging used

Assigned by the FDA Assigned by the manufacturer or distributor

The same drug molecule or active ingredient can be associated 
with many different NDC numbers 



MPR and 
Overlapping Prescriptions
• Can be treated in multiple ways (Bjarnadottir et al, 2018)

• Approach 1: Ignore any overlap 
• Simply sum up the days’ supply of all prescriptions within a study period, regardless of any overlap 
• Round MPRs >1 and <1.5 down to 1 (common approach)
• Eliminate MPRs >=1.5 (large MPRs may indicate data problems) 

• Approach 2: Merge the overlapping prescriptions 
• Underlying assumption: the early fill was due to a starting a new medication and stopping an old one 

(“replacement”) 
• Approach 3: Append / extend the coverage period to account for overlapping supply 

• Underlying assumption: overlap was caused by an early refill 
• Combination of 2 and 3

• Overlaps of durations longer than a specified threshold are merged (approach 2)
• Overlaps of durations shorter than a specified threshold are appended (approach 3)
• Ex: overlap threshold of 7 days (Laliberte et al, 2013)
• Assumptions: longer overlaps are due to replacements (e.g., started 1 medication for a few days but 

stopped if adverse effects and started a new one), but smaller overlaps are due to early refills (waiting 
until a few days before needing more of the same medication but still filling early) 









Note: CMS uses days supply dispensed and refill dates to determine 
the number of days the member had medication on hand



Determining the end of the observation 
window for PDC





Choice of Follow-Up Times (Kozma et al, 
2013)
• Fixed vs Variable

• Fixed is appropriate for chronic medical conditions in which patients are expected to remain 
on long-term therapy (HTN, diabetes, etc.) 

• Variable is appropriate for acute medical conditions (infections treated with antibiotics, acute 
pain, use of corticosteroids) 

• Using variable follow-up times provides adherence information only for the period of time 
when subjects are receiving drugs; does not provide information on those subjects who stop 
or interrupt therapy.

• Including days supply of last prescription in Variable Follow-Up Times
• Used in studies to make an MRP value possible when there is only 1 prescription for a subject 
• However, this practice potentially inflates the MPR for patients with a single prescription 

because these subjects will always have an MPR of 1.0 (i.e., days supply = elapse days = 1.0)
• This is obvious when shown for 1 study subject, but less noticeable when these subjects are 

embedded in a cohort. It will end up overestimating the average level of adherence for the 
group.



Medication Adherence
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