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ABSTRACT

Objectives and hypotheses: Adherence to inhaled
corticosteroids (ICS) is a major issue in asthma. This
study aimed to estimate the accuracy of the days’ supply
and number of refills allowed, variables recorded in
Québec claims databases and used to estimate
adherence, and to develop correction factors, if required.
We hypothesised that the accuracy of the days’ supply
for ICS would be low whereas the accuracy of the
number of refills allowed would be high.

Setting: 40 community pharmacies in Québec (Canada)
and a medication registry.

Participants: We collected data for 1108 ICS original
prescriptions stored in the 40 pharmacies (sample 1), and
we obtained a second sample of 2676 ICS prescriptions
selected from reMed, a medication registry (sample 2).
Primary and secondary outcomes: We estimated the
concordance of the days’ supply and number of refills
between Québec claims databases and the original
prescription from sample 1. We developed a correction
factor for the days’ supply in sample 1 and validated it in
sample 2. Analyses were stratified by age: 0-11 and
12-64 years.

Results: In sample 1, the concordance for the days’
supply was 39.6% (95% Cl 37.6% to 41.6%) in those
aged 0-11 years and 56% (54.9% to 57.2%) in those
aged 12-64 years. The concordance increased to 59.4%
(58.2% t0 60.5%) in those aged 0—11 years and 74.2%
(73.5% to 74.9%) in those aged 12—64 years after
applying the correction factors in sample 2. The
concordance for the refills allowed was 92.1% (91% to
93.1%) in those aged 0-11 years and 93.1% (92.5% to
93.7%) in those aged 12-64 years in sample 1.
Conclusions: The accuracy of the days’ supply was
moderate among those aged 0-11 years and substantial
among those aged 12—64 years after applying the
correction factors. The accuracy of the number of refills
was almost perfect in both groups.

INTRODUCTION

Prescription claims databases are important
sources of information on medications dis-
pensed in community pharmacies, and are
increasingly being used to estimate the level of

Strengths and limitations of this study

= This validation study used a representative large
population-based sample of inhaled corticoster-
oid (ICS) prescriptions covering patients up to
65 years of age.

= Correction factors for the days’ supply of ICS,
used in the assessment of medication adher-
ence, were developed and validated in an inde-
pendent second large sample.

= This study is the first one to evaluate the accur-
acy of the number of refills allowed, also used in
adherence calculation.

= Patients aged >65 years were not considered
since the prescription drug database used for
this study does not include them.

= The clinical indication for the ICS prescriptions
was unknown.

adherence to medications prescribed for the
treatment of chronic diseases.'”” The days’
supply, defined as the number of days of
supply of the medication provided to the
patient for a filled prescription and recorded
in prescription claims databases, is used to cal-
culate several measures of adherence such as
the medication possession ratio,8 Y the propor-
tion of days covered,8 9 and the proportion of
prescribed days covered.'” The latter is an
adherence measure that we recently developed
and that accounts for variations in the way the
medication is prescribed via the number of
refills allowed,'” which corresponds to a spe-
cific number or time frame indicated by the
prescriber allowing the patient to obtain more
of the same medication without getting a new
prescription from the doctor.

Treatment adherence is an issue for the
majority of chronic diseases, but is dramatic-
ally low for inhaled corticosteroids (ICS), the
cornerstone therapy in asthma.'™ ® 1 ' The
accuracy of the days’ supply data recorded in
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prescription claims databases may be worst for inhaled
medications than for other medications. Indeed, these
medications are commercialised in canisters containing
a fixed number of doses, meaning that the lifespan of
the canister varies according to the dosage prescribed,
and that the days’ supply has to be calculated by the
pharmacist. Moreover, the duration of the treatment pre-
scribed by the physician (and written on the original
prescription sheet) may be shorter than the lifespan of
the canister at the prescribed dosage, leaving pharma-
cists facing a dilemma as to what to record in the phar-
macy electronic record (PER). As an example, let’s
assume a fluticasone metered-dose inhaler containing
120 puffs prescribed two puffs twice daily for 15 days. In
this case, the pharmacist may record 15 days in the PER,
corresponding to the duration of the prescribed treat-
ment, or 30 days corresponding to the number of days
the inhaler would last at the prescribed dosage (ie, 120
puffs divided by 4 puffs per day). On the contrary, the
data on the number of refills allowed recorded in the
PER is expected to have a good accuracy, since the
pharmacist has only to record the value stated on the
original prescription, without any calculation.

This being said, the information regarding the accur-
acy of the days’ supply for respiratory medications is very
limited. To the best of our knowledge, we found only
two studies that found concordance levels of 34.6%'”
and 18.1%,"” respectively, for respiratory drugs between
the days’ supply recorded in claims databases and the
original prescription. Regarding the number of refills
allowed, we found no study that evaluated its accuracy.

Therefore, the primary objective of this study was to
evaluate the accuracy of the days’ supply and number of
refills allowed recorded in Québec prescription claims
databases for ICS, the cornerstone therapy for asthma,
using the original prescription stored at the pharmacy as
the gold standard. Secondarily, we aimed to develop and
validate appropriate correction factors for the days’
supply and the number of refills allowed, if required.

METHODS

The present study was conducted in three steps: (1) assess-
ment of the concordance of the days’ supply and number
of refills allowed recorded in Québec prescription claims
databases for ICS using a sample of original written pre-
scriptions from community pharmacies (sample 1) as the
gold standard; (2) development of correction factors for
the days’ supply or the number of refills allowed, if required,
from sample 1; (3) validation of the developed correction
factor(s) in another sample of ICS prescriptions (sample 2)
selected from reMed, a medication registry.

Accuracy assessment

Source of data and gold standard

The accuracy of the days’ supply and the number of
refills allowed recorded in Québec prescription claims
databases was assessed using the original prescriptions

stored in community pharmacies as the gold standard.
The original prescription usually includes the name of
the medication, the number of days of treatment pre-
scribed, the dosage (ie, the number of puffs of ICS pre-
scribed per day and the number of ug per puff) and the
number of refills allowed or the duration of validity (eg,
1year) of the prescription (refills-Rx), among other
information. As usually performed by pharmacists, we
recorded Refills-Rx as 99 if the physician specified the
duration of validity of the prescription instead of the
number of refills allowed on the original prescription.
Using the dosage and the canister size of ICS prescribed,
we calculated the days’ supply (days-supply-Rx), that is,
the number of days the dispensed inhaler will last at the
prescribed daily dose. When the dosage was variable (as
needed/step-up or step-down therapy/asthma action
plans), we considered the maximum number of puffs of
ICS prescribed per day to calculate the days-supply-Rx.

Prescription claims data were retrieved from the PER,
which includes information on medications dispensed to
patients in the community. Data recorded in the PER
are electronically transferred to the RAMQ public pre-
scription claims database and to the claims databases of
private insurance companies for reimbursement pur-
poses. Among other variables, the PER includes the
days’ supply (days-supply-PER) and the number of refills
allowed (refills-PER) as recorded by the pharmacist.
Refills-PER is recorded at zero if no refills are allowed or
at 99 if the prescription specifies a duration of validity
instead of a number of refills allowed. In the latter case,
the pharmacist will also record the date corresponding
to the end of the prescription period in the PER. It is
worth noting that the dosage cannot be obtained from
the RAMQ) prescription claims database, which means it
is necessary to rely on the variable days-supply-PER for
days’ supply and adherence assessment.

Participant selection and data collection for sample 1

We first selected a representative sample, stratified by
age and drug insurance type, of 1200 ICS prescriptions
(beclomethasone, budesonide, ciclesonide, fluticasone,
budesonide/formoterol, fluticasone/salmeterol)  dis-
pensed to patients across 40 pharmacies in Québec
between January 2009 and March 2012. We chose to
select the pharmacies from the nine most populated
administrative regions in Québec based on the complete
list of pharmacies obtained from the Ordre des pharma-
ciens du Québec. We determined the number of pharma-
cies to be included in proportion to the population
density of each region. Then for each region-specific list,
we applied the systematic sampling method to select the
pharmacies, with a random start and where the sampling
interval (the ‘skip’) corresponds to the total number of
pharmacies in each region divided by the number of
pharmacies to be included. If the selected pharmacy
refused to participate, we asked the next pharmacy on
the region-specific list to participate.
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Within each pharmacy, a technician or a pharmacist
accessed the PER and provided a list of all patients who
filled a new ICS prescription up to 26 months before
data collection and selected 30 patients, with 10 aged
<18 years, 10 aged 18-44 years and 10 aged 45-65 years
using the systematic sampling method. Half of the
patients in each group were to be insured by the RAMQ
drug insurance plan and half by private drug insurance
plans. The original prescription for the ICS was
retrieved for each patient.

Data collection was performed between March 2011
and March 2012. With the help of the pharmacy’s tech-
nician, a research assistant collected the necessary infor-
mation from the PER and the original prescriptions
stored at the pharmacy. Further details on the variables
collected and the eligibility criteria for the prescriptions
are summarised in the online supplementary material.
The participating pharmacists were given financial com-
pensation ($75) for their time taken to participate in
this study.

Statistical analyses performed on sample 1

We estimated the distributions of patients’ and ICS
characteristics, days-supply-PER, days-supply-Rx, refills-
PER and refills-Rx in sample 1. We then calculated the
exact concordance and 95% CI between days-supply-PER
and days-supply-Rx for all ICS combined and for specific
ICS product and canister size (ie, number of puffs per
canister). We also calculated the exact concordance and
95% CI between refills-PER and refills-Rx. Although the
K statistic was not the measure of concordance used in
this study, we based our interpretation of the concord-
ance findings on the classification system proposed by
Landis and Koch for this statistic (<0: no agreement, 0—
0.20: poor agreement, 0.21-0.40: fair agreement, 0.41-
0.60: moderate agreement, 0.61-0.80: substantial agree-
ment, 0.81-1.00: almost perfect agreement).'*

All analyses were stratified by age: 0-11 years and 12—
64 years. This age stratification was chosen a posteriori
based on the age groups described in the monographs
for most 1CS."

Development and validation of correction factors

We aimed to develop correction factors if the concord-
ance for the days’ supply or the number of refills
allowed would be found lower than 80% (arbitrary
threshold based on the Landis and Koch statistic). We
planned to develop correction factors based on data
observed from the original prescriptions in sample 1,
that is, empirically-based correction factors. The details
of the correction factors are presented in the results
section. It was also planned to recalculate the concord-
ance after applying the correction factors in sample 1.

Assessment of the validity of the correction factors

in a second sample

Given the fact that it was necessary to develop a correc-
tion factor for the days-supply-PER, we aimed at

validating it in another independent sample (sample 2).
To do so, we used reMed which is an ongoing research-
based computerised registry that stores data related to
prescribed medications for a sample of 28 510 Québec
residents who are <65 years old and covered by a private
drug insurance plan. reMed contains similar informa-
tion as the one found in the RAMQ) public prescription
claims database, that is, days-supply-PER and refills-PER,
with the addition of the dosage. The days-supply-Rx cal-
culated from the dosage recorded in reMed was consid-
ered the gold standard in this sample.

From reMed, we selected all new ICS prescriptions
(beclomethasone, budesonide, ciclesonide, fluticasone,
mometasone, budesonide/formoterol, fluticasone/sal-
meterol, mometasone/formoterol) filled between
January 2009 and November 2013 by patients aged
<6b years (810 prescriptions among those aged 0-11
years and 1866 prescriptions among those aged
12-64 years).

Descriptive statistics were used to describe patients’
and ICS characteristics, the days-supply-PER and the
days-supply-Rx in sample 2. We then calculated the con-
cordance and 95% CI for the days’ supply for all ICS
combined and for specific ICS product and canister size,
before and after applying the correction factors devel-
oped in sample 1.

All analyses were performed using SAS V.9.3 (SAS
Institute, Cary, North Carolina, USA).

RESULTS
For sample 1, we initially contacted 65 pharmacies by
telephone, of which 10 refused to participate because of
lack of time or staff, and 15 did not return the call. At
the 40 pharmacies that participated in the study, we ran-
domly selected 1216 ICS prescriptions, of which 108
(9%) were excluded because the PER did not match the
prescription, the dosage was not interpretable, or they
included implausible values (see online supplementary
material for more details). Among the prescriptions
included in the analyses, 280 (25%) were dispensed to
those aged 0-11years and 828 (75%) to those aged
12-64 years (table 1). The most frequently prescribed
ICS was fluticasone in both age groups, while combin-
ation products were mostly prescribed to those aged
those aged 12-64years. The distributions of the
days-supply-PER and the days-supply-Rx were different,
but it is worth noting that for both variables the most
frequent value was 30 days in both age groups. Of note,
the duration of prescription written by the physician on
the original prescription sheet was present for 42% of
the prescriptions, and this duration did not correspond
to the days-supply-Rx in 79% of cases (data not shown).
The distributions of the refillssPER and the refills-Rx
were comparable, in both age groups.

Concordance results for sample 1 are reported in
table 2. The overall concordance between days-supply-
PER and days-supply-Rx was 39.6% (95% CI 37.6% to
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Table 1 Patients’ characteristics, ICS prescribed, and distribution of days’ supply and number of refills allowed of ICS
recorded in the PER and on the original prescription (Rx) in sample 1

Characteristic

Age 0-11 years

Age 12-64 years

Number of prescriptions
Patients’ characteristics

280

Age (mean+SD) 4.9+3.0
Male sex, n (%) 168 (60.0)
Insurance drug plan, n (%)
Public 142 (50.7)
Private 138 (49.3)
ICS prescribed, n (%)
Beclomethasone 12 (4.3)
Budesonide 4 (1.4)
Ciclesonide 19 (6.8)
Fluticasone 231 (82.5)
Budesonide/formoterol 4 (1.4)
Fluticasone/salmeterol 10 (3.6)

828

40.2+15.3
353 (42.6)

410 (49.5)
418 (50.5)

17 (2.1)

86 (10.4)

44 (5.3)
435 (52.5)
135 (16.3)
111 (13.4)

Days-supply-PER

Days-supply-Rx

Days-supply-PER

Days-supply-Rx

Days’ supply n (%) n (%) n (%) n (%)

<15 days 38 (13.6) 0 (0.0) 56 (6.8) 0 (0.0)
15-29 days 47 (16.8) 0 (0.0) 175 (21.1) 30 (3.6)
30 days 163 (58.2) 141 (50.4) 540 (65.2) 538 (65.0)
31-59 days 1 (0.3) 7 (2.5) 11 (1.3) 74 (8.9)
60 days 26 (9.3) 115 (41.1) 34 (4.1) 149 (18.0)
>60 days 5(1.8) 17 (6.0) 12 (1.5) 37 (4.5)
Number of refills allowed Refill-PER n (%) Refills-Rx n (%) Refill-PER n (%) Refills-Rx n (%)
0 96 (34.3) 104 (37.2) 199 (24.0) 202 (24.4)
1-3 4 (26.4) 67 (23.9) 120 (14.5) 123 (14.9)
4-10 7 (13.2) 40 (14.3) 124 (15.0) 131 (15.8)
11-90 6 (9.3) 21 (7.5) 215 (26.0) 199 (24.0)
Code 99 7 (16.8) 48 (17.1) 170 (20.5) 173 (20.9)

days-supply-PER, number of days of supply of the medication in each filled prescription, as recorded in the pharmacy electronic record;
days-supply-Rx, number of days of supply of the medication in each filled prescription, as calculated from the dosage written on the original

prescription; ICS, inhaled corticosteroid; refills-PER, number of refills allowed, as recorded in the pharmacy electronic record; refills-Rx,

number of refills allowed, as stated on the original prescription.

41.6%) in those aged 0-11years and 56% (95% CI
54.9% to 57.2%) in those aged 12-64 years, but the
concordance varied between 10.5 and 100% depending
on the ICS product. The concordance between
refills-PER and refills-Rx was 92.1% (95% CI 91% to
93.2%) in those aged 0-11years and 93.1% (95% CI
92.5% to 93.7%) in those aged 12-64 years.

As the concordance for the number of refills allowed
was excellent, we only developed correction factors for
the days’ supply. The correction factors were derived
from the most frequent dosages and corresponding
days’ supply obtained from the original prescriptions (ie,
days-supply-Rx) for each ICS product and canister size in
sample 1 (see e-tables 1 and 2 for the distributions of
days-supply-Rx and number of puffs per day). More spe-
cifically, the correction factors state that all values of the
days-supply-PER that do not correspond to a dosage of
two or four puffs per day will be corrected by the most
frequent value of the days-supply-Rx observed in sample
1 for a specific product and canister size (see table 3 for
the details of the correction factors). It is worth noting
that dosages of two or four puffs per day corresponded

to 97% of the ICS original prescriptions among those
aged 0-11 years and 96% among those aged 12-64 years
in sample 1 (percentages derived from e-tables 1 and
2). As seen in table 3, the correction value for the
days-supply-PER was the same in both age groups,
except for beclomethasone (200 puffs), budesonide
(200 puffs) and fluticasone/salmeterol (120 puffs).

As shown in table 2, the overall concordance for the
days’ supply after correction in sample 1 was 61.4%
(95% CI 59.4% to 63.4%) in those aged 0-11 years and
81.2% (95% CI 80.2% to 82.1%) in those aged 12—
64 years.

Descriptive characteristics for sample 2 are available
in e-table 3. Again, fluticasone was the most prescribed
ICS in both age groups. Also, the distribution of
the days-supply-PER and the days-supply-Rx differed. The
overall concordance between days-supply-PER and
days-supply-Rx before and after applying the correction
factors were 45.9% (44.7% to 47.1%) and 59.4% (58.2%
to 60.5%), respectively, in those aged 0-11 years, while
they were 52.7% (51.9% to 53.5%) and 74.2% (73.5% to
74.9%), respectively, in those aged 12-64 years (table 4).

4

Blais L, et al. BMJ Open 2014;4:6005903. doi:10.1136/bmjopen-2014-005903



8 Open Access

X
=
&
wnoooowoN D
ANNowA ¥ © 2 @
ONNOOND® o |£
[}
E 9838388888 |
o Q- omwANANOQ =
i —roaONSo® o
> @M © OO0 ¢ 5
o P ) »
o QIANLN— I F OO “=
= ElotaNYTOoOQ O = @
] L|({ON~NNOWO®MN O O O 2y
") (]
= 2
© N S
S x N 3
A N~ €
s >5 Noor~rostmo~—2 |2
$a8| |[fdSoddws |5
o +— F
830.8 NNANOOON o |
5832 2220 LLLLy |
0|6 mouwon~aeNE &
Te>s AN Qoo o >
ggggew—‘—v—@m@l\@\o‘ D
s sm osm o sm o oam oam oam o sm O (2]
CLolE Q|8 HAFN~-+0O z
O CcC Q@ Nowstoma oo °
O cOM|+~+-+—NO © © © 1O =5
) o
= o
© [Ole]
3 (e}
> g _gg
b~ =
s o= S
& 52 358
- Q=
- Q2 o ?Jt
o
8, g& NOY— 0 © L0 © >0
- & ER- Rk RIR-R BT E 83
9 E
[=% E-E
g [T
»n o o N
c wuoe2aw N~ [£Q
= 1o NOomSo©ow oL |c=
> w ©OMmI206®0 o =5
o - 0oL oo o2 B=
3l | £ || |s3anss 38 |5
. o0 N
Q g TONZOO ™ol
. LY e .-
3 bt g HSHSNG S%X|83
g El0wOoOY 0w O @ -C
2 T < LNA-ON | SOO5D
= o 50
= 5
o S x 59
= [ 2 <
= “’n':e o @E
S Z22o —Q SN0 v, (5§
= 0 Sl W-NSwe ol |5
= 89%-‘! vacg,_vw ﬁ'o\o o9
2 CT D e 22,028 Lo |EE
o 895 [NwTlax o |52
(=% SR> ScoNgow =@ g5
= 8m%391—‘—®®vm NGl og
S s oem .~ O O
Sl |ES0lE@|NEdsEd G088
ke ° c “cwoomnwIoo S
5 o&\,mom‘-mv,-vr\EmmE-gg
I o c
= 7)) 'OE
= o [oye]
© 7] €=
Sl o c oD
c| > = O c 2
- o= =5
b 52 53
b
o 2 o >
Qo
2 g ggmwmvgvoog g,
- ~— -
=< Z s I\ I ,‘22.
o
@ S
[0} 2=
2 °.s |88
(0] =5 5 —= o o
(0]
2 o © 00 Qg
I = S OO EQ
« L20 =
5 ggo g g g c<
o] o <
S S o SEQYNOAN 556 o
5 L8| 3VN-0—-2 33 T
L N T NN
5] 88| s dsTTT® =
ES(BEE256E66 35
2 28 E50828588 |53
2 S8 S8888898 28
[&) ] - = he}
S A5 635255555 |28
- Z2olmMmOLiMmii< o° &

DISCUSSION

Our study found that the concordance of the days’
supply of ICS between the PER (ie, days-supply-PER)
and the original prescription (ie, days-supply-Rx) was
fair in those aged 0-11 years and moderate in those
aged 12-64 years. However, after applying the proposed
correction factors in the second sample, the concord-
ance improved to 59.4% in those aged 0-11 years and
74.2% in those aged 12-64 years. We also found that the
accuracy of the number of refills allowed was almost
perfect (>90%) in both age groups.

To our knowledge, the present study is the first to
assess the accuracy of the number of refills allowed,
while a few studies have evaluated the accuracy of the
days’ supply recorded in claims databases. The level of
concordance for the days’ supply for ICS was lower than
the values of 70-96% that were previously reported for
various medications at various dosage forms,'? 13 16-18
but was higher than that reported for respiratory medi-
cations.'? 13 Although Tamblyn et al'® did not specifically
evaluate the concordance for respiratory drugs, Farris
et al'’ reported that the level of concordance was worst
for inhalers because only 2/11 (18%) prescriptions
showed concordance between the original prescription
and the claims database. The study by Gross et al'®
involved patients receiving oral treatment for HIV, which
might explain the high level of concordance. Finally,
although the study by Jackevicius et al'* involved a homo-
geneous patient population (post-myocardial infarc-
tion), it assessed the level of concordance for several
types of medications, including respiratory medications
for which the concordance was 34.6% based on 23
prescriptions.]2

Our study confirms that the concordance for the days’
supply before applying the correction factors was low for
ICS used to treat respiratory diseases. These medications
are provided in canisters containing a fixed number of
puffs, consequently the lifespan of the canister varies
according to the prescribed number of puffs per day. In
particular, the lower concordance in children than in
adults might be explained by the fact that children are
more likely to be prescribed low ICS doses, which means
the lifespan may exceed the usual 30 days’ supply. The
lower concordance for ICS prescriptions may also be
explained by the fact that pharmacists face a dilemma
with these medications, as the days’ supply field in the
PER could be recorded as the number of days of treat-
ment written on the original prescription (eg, 10 days)
or the number of days the canister will last if the patient
takes the ICS at the prescribed dosage. This dilemma
possibly exists because the day’s supply in the PER may
be viewed by the pharmacist as a field lacking import-
ance as it is not used on the prescription label. We also
cannot exclude the possibility that some physicians
might prescribe ICS for less than 15 days to treat an
asthma exacerbation or for an indication other than
asthma. In addition, prescriptions with directions that
include ‘as needed’ may be problematic and lead to
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Table 3 Correction factors for the days-supply-PER for ICS prescriptions derived from sample 1

ICS product, number of

Correction factors for the days-supply-PER

puffs/canister Age 0-11 years

Age 12-64 years

Beclomethasone, 200
Budesonide, 200

Ciclesonide, 120
except 30 and 60
Fluticasone, 60 n/a

Fluticasone, 120
except 30 and 60

Budesonide/formoterol, 120
except 30 and 60

Fluticasone/salmeterol, 60 n/a

Fluticasone/salmeterol, 120
except 30 and 60

Replace all values by 100 days,
except for 50 and 100 days
Replace all values by 100 days,
except for 50 and 100 days
Replace all values by 60 days,

Replace all values by 30 days,

Replace all values by 30 days,

Replace all values by 60 days,

Replace all values by 50 days,
except for 50 and 100 days
Replace all values by 50 days,
except for 50 and 100 days
Replace all values by 60 days,
except 30 and 60

Replace all values by 30 days,
except 15 and 30

Replace all values by 30 days,
except 30 and 60

Replace all values by 30 days,
except 30 and 60

Replace all values by 30 days,
except 15 and 30

Replace all values by 30 days,
except 30 and 60

NB: No correction factor could be developed for fluticasone, 60 puffs and fluticasone/salmeterol, 60 puffs, in children because there was only
one prescription for the former, while it was not prescribed to any child included in sample 1 for the latter.
days-supply-PER, number of days of supply of the medication in each filled prescription, as recorded in the pharmacy electronic record; ICS,

inhaled corticosteroids.

variable interpretations of the days’ supply to be
recorded (eg, 4 puffs/day, with a maximum of 8 puffs/
day as needed).

We also observed that the level of concordance for the
days’ supply varied according to the ICS product and the

canister size, and it was very low before correction for
beclomethasone 200 puffs, budesonide 200 puffs and
ciclesonide 120 puffs. These ICS are generally prescribed
in dosages such that the canister will last for more than
30 days, and we believe that in these cases, pharmacists

Table 4 Concordance between the days-supply-PER and the days-supply-Rx in sample 2

Age 0-11 years

Age 12-64 years

Concordance (%; 95 Cl)

ICS, number of Number of Correction factors

Concordance (%; 95 ClI)
Number of Correction factors

puffs/canister prescriptions Before After

prescriptions Before After

Beclomethasone, 43
200

Budesonide, 200 7
Ciclesonide, 120 149
Fluticasone, 60 2

42.9; 31.1 to 55.5
36.9; 34.3 to 39.6
100.0; 81.5 to
100.0
Fluticasone, 120 583 48.4; 47.0 to 49.8
Mometasone, 30* 0 = =

100.0

34.9; 30.2 t0 39.9 51.2; 46.0 to 52.3 11
57.1;44.51t068.9 235
40.3;37.6t043.0 114
100.0; 81.5 to 72

63.8; 62.5t0 65.1 900

18.2; 11.7t0 27.2 81.8; 72.8 to 88.3
21.3; 19.5 to 23.1
28.1;25.3 10 31.0
70.8;67.1 to 74.3

60.0; 57.8 to 62.1
75.4; 72.6 to 78.1
80.6; 77.2 to 83.5

53.3; 52.2 to 54.5 77.9; 76.9 to 78.8

Mometasone, 60* 0

60.0; 45.0 to 73.3

60.0; 45.0 to 73.3

8 100.0; 94.6 to 100.0; 94.6 to
100.0 100.0
2 50.0; 28.5to 71.5 50.0; 28.5t0 71.5

Budesonide/ 5 306 57.8; 55.9 t0 59.7 59.1; 57.2t0 61.0
formoterol, 120

Fluticasone/ 1 100.0; 68.7 to 100.0; 68.7 to 114 89.5; 87.4 t0 91.3 95.6; 94.1 to 96.7
salmeterol, 60 100.0 100.0

Fluticasone/ 20 55.0; 47.5 t0 62.3 60.0; 52.5 to 67.1 92 78.3; 75.2t0 81.0 89.1; 86.7 to 91.1
salmeterol, 120

Mometasone/ 0 - - 12 75.0; 65.8 to 82.4 75.0; 65.8 to 82.4
formoterol, 120*

All 810 45.9%; 44.7% to  59.4%; 58.2% to 1866 52.7%; 51.9% to 74.2%; 73.5% to

47.1%

60.5%

53.5%

74.9%

*No correction factor developed for these three drugs in sample 1.
days-supply-PER, number of days of supply of the medication in each filled prescription, as recorded in the pharmacy electronic record;

days-supply-Rx, number of days of supply of the medication in each filled prescription, as calculated from the dosage written on the original
prescription; ICS, inhaled corticosteroid.
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tended to record 30 days’ supply instead of the exact days’
supply. One possible reason behind that is the fact that
some private insurance companies limit the days’ supply to
30 days, which might not be suitable for ICS prescriptions.
After applying the correction factors, the concordance
improved significantly for these three ICS products.

Our validation study has several strengths, including
the use of a representative large population-based
sample of ICS prescriptions covering patients up to
65 years of age, the possibility to develop and validate
correction factors for the days’ supply in an independent
second large sample, and being the first study to assess
the accuracy of the number of refills allowed. In the
field of pharmacoepidemiology, it is important that the
days’ supply recorded in prescription claims databases
be valid because we assess medication adherence by
summing the days’ supply of all prescriptions filled
during the study period, and this serves as a proxy of the
number of days the patient took the medication. As
such, the days’ supply is more important than the dur-
ation of the prescription written by the physician on the
original prescription sheet.

This study has also limitations that need to be men-
tioned. In particular, we did not include patients aged
>6b years, as the reMed database does not include them.
This might reduce the external validity of our study, if
prescription patterns of ICS differ with age. The post
hoc age stratification (ie, 0-11 and 12-64 years) based
on ICS drug monographs reduced the number of
patients in the younger group. Finally, the clinical indi-
cation for the ICS prescriptions was unknown, and prob-
ably the accuracy of the days’ supply for ICS would have
been better if only asthmatic patients were considered.

In summary, we found that the information recorded
in Québec prescription claims databases used to calcu-
late adherence measures was accurate but only after cor-
rection. By focusing on ICS in this study, we probably
explored a worst-case scenario, and it is likely that the
accuracy would have been better with tablets.
Conflicting possible interpretations of the days’ supply
for ICS limit the accuracy as currently recorded. We rec-
ommend that the pharmacists be given clearer instruc-
tions regarding what should be recorded for
days-supply-PER, namely, the duration (number of days)
of the ICS inhaler at the prescribed dosage be recorded,
taking into consideration the maximum number of puffs
per day when the dosage is variable. In addition, if the
number of days of treatment stated on the original pre-
scription does not correspond to the days’ supply, we
recommend that it be recorded in a new field in the
PER. The observed inaccuracies in the days’ supply may
have had an impact (likely underestimation) on mea-
sures of adherence calculated in our previous studies
(eg, the proportion of days covered and the proportion
of prescribed days covered).” '’ In future studies, we
plan to formally compare those measures of adherence
assessed over 1year, before and after applying the

proposed correction factors in a cohort of new ICS users
selected from Québec’s prescriptions claims databases.
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