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ABSTRACT

Background
In 2007, a drug benefit plan for seniors (SDP) was launched in Saskatchewan, Canada. SDP capped out-
of-pocket costs at $15 per prescription for individuals aged 65 and older.

Objectives
To quantify the impact of the SDP on chronic medication adherence.

Methods

A retrospective cohort study was conducted for participants aged 65 or older who were eligible to the SPD,
controlled by a younger group aged 40 to 64 who were ineligible. Adherence was measured over 365 days
using medication possession ratio (MPR). MPRs were compared between age groups, and between pre-
and post SDP-launch periods. The odds ratio of optimal adherence (i.e., MPR=80%) was estimated using
logistic regression models with generalized estimating equations (GEE).

Results

Between 2005 and 2009, 353,568 adherence observations were observed from 188,109 unique patients.
Comparing the post-SDP period vs before, the increase in the odds of optimal medication adherence was
significant (OR = 1.08, 95% CI: 1.04 to 1.11) and was stronger after excluding patients already receiving
medication benefits from other government programs (OR = 1.21, 95% CI: 1.16 to 1.26). The SDP was
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Reduced Out-of-Pocket Costs and Medication Adherence

associated with improved adherence among the subgroup of prevalent medication users (OR = 1.08, 95%
CI: 1.04 to 1.12), but not incident users (OR = 1.05, 95% CI: 0.98 to 1.13).

Conclusion

Reducing out-of-pocket medication costs for seniors was associated with small improvements in medica-

tion adherence across the population.

Poor medication adherence continues to be a major
challenge in today’s health care system. Although many
factors likely contribute to poor adherence, studies
have suggested that out-of-pocket (OOP) cost might
be highly influential."> OOP cost has been identi-
fied as a barrier to the use of blood-pressure-lowering
regimens and statins,>>>"'? resulting in poor disease
control and unfavourable clinical outcomes.>’ ' In
fact, it has been suggested that increasing OOP costs
result in higher overall health care spending through
higher physician visits, emergency department visits,
and hospitalizations.>*?As a result, a reasonable
strategy to combat rising health care costs might be
to increase spending on drug insurance plans to help
improve medication adherence among their beneficiaries.

Several observational studies have linked lower OOP
costs with higher medication adherence and reduced
spending on health care services.''”'> Chernew and
colleagues reported that reduced OOP costs increased
adherence up to 14% following a reduction in OOP
costs by 50-100%,'® whereas smaller improvements
in adherence (4-6%) were observed in a randomized
trial testing the benefits of providing cardiac medica-
tions free of charge.* In the latter study, significant
reductions in total major vascular events or revascu-
larizations was found among subjects receiving free
medications during a follow-up period of three years
following a myocardial infarction.* These studies sug-
gest that investing in medication costs has positive
benefits;* however, previous research has produced
highly variable estimates about the impact of reducing
OOP cost at the population level.*!°

On July 1%, 2007, the Saskatchewan government
launched the Senior’s Drug Plan benefit (SDP) to
reduce seniors” OOP costs to a maximum of $15 per
prescription for all medications listed in the provin-
cial drug formulary. This province-wide intervention
represented another opportunity to study the impact
of OOP cost reduction at the population level. The

purpose of this study was to estimate the impact of
the SDP on medication adherence for major chronic
conditions in Saskatchewan.

METHODS

Data Source

The Saskatchewan Ministry of Health maintains
several databases including a person registry, a pre-
scription database, a Hospital Discharge Abstract
Database (DAD), and a physician services claims
database. These databases can be linked by the unique
identification number derived from each individual’s
encrypted health service number.'”'®

The prescription database captures all outpatient
dispensations to beneficiaries for medications listed in
an extensive benefit list. Over 90% of the population
are registered beneficiaries, excluding individuals
receiving drug benefits from the federal government
(e.g., First Nations or Canadian Armed Forces). The
prescription database does not capture information for
prescriptions excluded from the benefit list, physician
samples, over-the-counter (OTC) drugs, or medications
used during hospitalization.'” The physician services
database contains all claims by physicians providing
service under a fee-for-service model; each claim
contains a 3-digit ICD-9 diagnostic code. The hospital
discharge abstract database records information on
every discharge, transfer, or death of an inpatient.
Diagnoses are recorded using the ICD-10-CA clas-
sification system since 2001'%%° and each hospital
discharge record can record up to 25 diagnoses'®?'
and up to 20 procedures.'®* Overall, Saskat-
chewan health-administrative databases have been
used frequently in health services research and

provide valid information on diagnoses and drug
use,17:23-26

Subjects
We created a retrospective cohort study of patients
receiving four major classes of chronic medications
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in Saskatchewan between 2005 and 2009 (blood-
pressure-lowering, cholesterol-lowering [i.e., statins],
oral glucose-lowering, or anti-depressants). Four
cohorts were identified: the pre-SDP cohort consist-
ing of seniors = 65 years of age receiving eligible
medications before implementation of the SDP; the
post-SDP cohort consisting of seniors > 65 years of
age receiving eligible medications after the SDP; and
the two parallel control cohorts consisting of patients
between 40 and 64 years receiving eligible medications
in the pre- or post-SDP period but did not receive the
benefit in the post-SDP period due to age.

The pre-SDP cohort consisted of individuals receiv-
ing at least one target medication between July 1%,
2005 and June 30, 2007, while the post-SDP cohort
received eligible medications between July 1%, 2007
and June 30™, 2009. For subjects receiving more than
one eligible medication (e.g., cholesterol-lowering
agent and blood-pressure lowering agent), pharmacy
claims of each medication type were followed up as
separate observations. Patients were excluded if they
were not continuous drug-plan beneficiaries for at
least one-year before and one-year after the earliest
dispensation for a target medication during the study
period.

Previous studies have clearly demonstrated that
adherence levels decline much faster among incident
users®?%; therefore, separate analyses were carried
out for incident and prevalent users of chronic
medications. Incident users were defined by no dis-
pensations within the same therapeutic category dur-
ing 365 days prior to the index date.

Adherence Outcome Measures:

Medication adherence was estimated using the
Medication Possession Ratio (MPR) with the exception
that ‘days supplied’ was not available to investigators
so it had to be estimated.?’ For statin, ACE inhibitors/
angiotensin receptor blockers (ACEI/ARB), and an-
tidepressants, the number of days supplied for each
dispensation was fixed at 34 days corresponding to the
typical refill duration by Saskatchewan pharmacies.*
This approach has been used previously to assess
medication adherence with good consistency with
other measures.” For the oral blood-glucose-lowering
agents (metformin, and glyburide), the number of days

supplied was defined according to an algorithm based
on the dispensed quantity (Appendix 1) because the
maintenance drug schedule of the Saskatchewan drug
plan formulary allows up to 100-day supplies to be
dispensed for these agents.*!

The MPR was calculated as the total of all days-
supplied between the index date and the following
365 days, divided by 365 to obtain an adherence
percentage. Hospitalized days were subtracted from
the denominator because medication use cannot be
captured for inpatients.**** Adherence values were
truncated to 100% but values exceeding 120% were
manually examined to identify possible misclassifica-
tion. Individuals switching within the same medication
class were considered continuous users.

Data Analyses

Generalized estimating equations (GEE) with
an exchangeable working correlation structure were
constructed to test the impact of the SDP on the
endpoint of optimal adherence (i.e., MPR = 80%)
at one year. This definition is the most frequently
applied criteria in medication adherence studies.***°
Covariates (Appendix 2) were identified according to
a framework of adherence determinants by the World
Health Organization,***’** and all were included in
the multivariable model to minimize the risk of con-
founding in the comparison of adherence between the
pre-SDP and post-SDP cohorts. To quantify the impact
of the SDP, an interaction term was created between
TIME (i.e., before/after the SDP) and age category
(i.e., <65/=65) because only those =65 were exposed
to the SDP in the ‘after period’. The null hypothesis
asserted that the impact of TIME (before vs after)
was not impacted by one’s age (=65 versus <65),
whereas the alternative hypothesis is that the impact
of TIME would depend on a person’s age because
only those =65 received the SDP in the post-period.
The odds ratios (OR) and 95% confidence intervals
for the impact of the SDP were determined from the
equation €’ where /3 represents the coefficient for the
interaction term.

Subgroup analyses were conducted based on type
of medication, sex, age, hospitalization (0 vs. = 1
hospitalized days during the observation period), and
medication cost (<$15, $15-30 and >$30) using the
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same modelling approach described above. In addi-
tion, several sensitivity analyses were carried out on
the estimation of MPR. Specifically, the number of
days supplied for each dispensation was estimated
using alternative methods to determine if the specific
approach impacted the results. For example, statins
are most commonly prescribed as one tablet/capsule
per day; thus, the number of days supplied of each
statin dispensation was estimated by using the quantity
dispensed instead of the fixed estimate of 34 days
per each dispensation.”> However, the risk for bias
originating from any of the MPR calculations was
felt to be low because the approach was consistently
applied to all cohorts in each model. SAS statistical
software, version 9.3, (SAS Institute Inc., Cary, NC,
USA) was used to conduct all analyses.**

RESULTS

Among 1.9 million individuals registered in the
provincial health care database between July 2005
and June 2009, 236,906 seniors received at least one
eligible medication for a total of 535,490 adherence
observations. We further excluded 50,285 observa-
tions because of insufficient follow-up, and 131,637

observations derived from 48,797 unique patients
for missing data to estimate residency and income,
leaving 353,568 observations in the final cohort of
188,109 patients (Figure 1).

Population adherence rates were measured before
versus after the implementation of the SDP (i.e., pre-
versus post-SDP). In addition, patients <65 years of
age who did not receive SDP benefits in either period
(pre or post) were included in the analysis to control
for the effect of time. Within both subgroups of pa-
tients (=65 and <65) baseline differences between
the pre-SDP period and the post-SDP period were
rarely of clinical importance (Table 1). ACEI and
ARBs were the most frequently used medications in
both age groups (=65 and <65), followed by statins
(see Table 1). On average, patients =65 received five
different medications within the first three months of
observation. In terms of adherence, a weighted mean
improvement of 2.59% was observed in the senior’s
group before versus after the implementation of the
SDP (unadjusted) compared to 0.75% among those
<65 years over the same period (Table 2).

After multivariate adjustment, the SDP program
was associated with a small but statistically significant

FIG. 1 Patient Flow Diagram for the Retrospective Cohort Study Examining the Impact of the Seniors’ Drug
Plan (SDP) in Saskatchewan on Medication Adherence.
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TABLE 1A Baseline Characteristics Stratified by Age and Temporal Association with the Implementation

of the Seniors’ Drug Plan (SDP)

Age 65+ Age 40-64
Pre-SDP Post-SDP Pre-SDP Post-SDP
N=62,759 N=83,950 N=95,457 N=111,402
Gender
Females 35,786 46,752 47,508 54,454
(57.0%) (55.7%) (49.8%) (48.9%)
Age at index date 73.3+5.9 74.0+6.3 53.5+6.6 53.916.5
95,457 111,402
40-64 N/A N/A (100%) (100%)
19,786 24,644
) 1.5% 4%
65-69 (31.5%) (29.4%) N/A N/A
18,219 22,538
) . 0 . 0
70-74 (29.0%) (26.8%) N/A N/A
75-79 14,667 19,359 N/A N/A
(23.4%) (23.1%)
>80 10,087 17,389 N/A N/A
(16.1%) (20.7%)
Residency type
Urban 40,214 54,592 64,322 75,606
(64.1%) (65.0%) (67.4%) (67.9%)
Rural 22,545 29,358 31,135 35,796
(35.9%) (35.0%) (32.6%) (32.1%)
Medication class
Statin 18,877 26,772 25,022 31,284
(30.1%) (31.9%) (26.2%) (28.1%)
28,120 36,113 34,228 39,326
* > > > bl
ACEI/ARB (44.8%) (43.0%) (35.9%) (35.3%)
CCB* 734 814 459 429
(1.2%) (1.0%) (0.5%) (0.4%)
Metformin 6,578 9,361 9,790 11,863
(10.8%) (11.2%) (10.3%) (10.7%)
. 3,045 3,344 3,697 3,439
Glyburide (4.9%) (4.0%) (3.9%) (3.1%)
SSRT* 3,891 5,570 14,504 16,092
(6.2%) (6.6%) (15.2%) (14.4%)
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TABLE 1A Baseline Characteristics Stratified by Age and Temporal Association with the Implementation

of the Seniors’ Drug Plan (SDP) (Continued)

Age 65+ Age 40-64
Pre-SDP Post-SDP Pre-SDP Post-SDP
N=62,759 N=83,950 N=95,457 N=111,402
SNRI* 1,334 1,976 7,757 8,969
(2.1%) (2.4%) (8.1%) (8.1%)
Type of user

Incident Users 10,626 13,748 22,320 24,178

(16.9%) (16.4%) (23.4%) (21.7%)

Prevalent Users 52,133 70,202 73,137 87,224

(83.1%) (83.6%) (76.6%) (78.3%)

*Pre-SDP = observation period before the launch of the SDP on Jul 1st, 2007; Post-SDP = observation period after the launch of the

SDP

TABLE 1B Baseline Characteristics Stratified by Age and Temporal Association with the Implementation

of the Seniors’ Drug Plan (SDP)

Age 65+ Age 40-64
Pre-SDP Post-SDP Pre-SDP Post-SDP
N=62,759 N=83,950 N=95,457 N=111,402
Prescriber type
Familv Physician 59,435 79,919 90,528 106,490
Yy (94.7%) (95.2%) (94.8%) (95.6%)
Specialist 3,324 4,031 4,929 4,912
P (5.3%) (4.8%) (5.2%) (4.4%)
Hyperlipidemia
13,816 17,736 24,131 27,551
(22.0%) (21.1%) (25.3%) (24.7%)
Hypertension
46,051 59,145 54,266 61,774
(73.4%) (70.5%) (56.9%) (55.5%)
Coronary Heart Disease (CHD)
15,918 21,684 16,733 19,891
(25.4%) (25.8%) (17.5%) (17.9%)
Stroke
5,302 8,808 8,585 11,567
(8.5%) (10.5%) (9.0%) (10.4%)
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TABLE 1B Baseline Characteristics Stratified by Age and Temporal Association with the Implementation
of the Seniors’ Drug Plan (SDP) (Continued)

Age 65+ Age 40-64
Pre-SDP Post-SDP Pre-SDP Post-SDP
N=62,759 N=83,950 N=95,457 N=111,402
Diabetes
22,539 32,921 34,327 42,549
(35.9%) (39.2%) (36.0%) (38.2%)
Depression
5,821 7,988 21,273 24,046
(9.3%) (9.5%) (22.3%) (21.6%)
Medication class
Statin 18,877 26,772 25,022 31,284
30.1% 31.9% 26.2% 28.1%
( ) ( ) ( ) ( )
28,120 36,113 34,228 39,326
* > > > >
ACE/ARB (44.8%) (43.0%) (35.9%) (35.3%)
429
734 814 459
* 0,
CCB (1.2%) (1.0%) (0.5%) (04%)
Metformin 6,578 9,361 9,790 11,863
(10.8%) (11.2%) (10.3%) (10.7%)
. 3,045 3,344 3,697 3,439
Glyburide (4.9%) (4.0%) (3.9%) (3.1%)
SSRT* 3,891 5,570 14,504 16,092
(6.2%) (6.6%) (15.2%) (14.4%)
SNRI* 1,3.’(5)4 1,9706 7,7?)7 8,929
(2.1%) (2.4%) (8.1%) (8.1%)
Type of user
Incident Users 10,626 13,748 22,320 24,178
. 0 . 0 K (1] . 0
(16.9%) (16.4%) (23.4%) (21.7%)
Prevalent Users 52,133 70,202 73,137 87,224
(83.1%) (83.6%) (76.6%) (78.3%)

*ACEI = angiotensin-converting-enzyme inhibitor; ARB= angiotensin receptor blocker; CCB=calcium channel blocker; SSRI=selective
serotonin reuptake; SNRI= serotonin-norepinephrine reuptake inhibitors
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TABLE 1C Baseline Characteristics Stratified by Age and Temporal Association with the Implementation
of the Seniors’ Drug Plan (SDP).

Age 65+ Age 40-64
Pre-SDP Post-SDP Pre-SDP Post-SDP
Group Category N=62,759 N=83,950 N=95,457 N=111,402
247+ 7.0 24.8+7.0 259+7.5 26.0+7.6
Quintile 1: 3.2-19 13,798(22.0%) 18,246(21.7%) 17,467(18.3%) | 20,254(18.2%)
Quintile 2: 19.1-$22 13,717(21.9%) 18,145(21.6%) 17,326(18.2%) | 19,748(17.7%)
Income Level
+000 $
( ) Quintile 3: $22.1-$26 12,902(20.6%) 17,292(20.6%) 18,804(19.7%) | 21,940(19.7%)
Quintile 4: $26.1-$31 11,492(18.3%) 15,607(18.6%) 20,218(21.2%) | 23,866(21.4%)
Quintile 5: >$31 10,850(17.3%) 14,660(17.5%) 21,642(22.7%) | 25,594(23.0%)
10.6 + 10.5 113+11.4 7.9+8.5 7.9+8.6
Number Quintile 1: 0-3 11,352(18.1%) 14,017(16.7%) 27,713(29.0%) | 32,773(29.4%)
of visits to
prescribers Quintile 2 : 4-5 9,736(15.5%) 12,491(14.9%) 18,402(19.3%) | 21,725(19.5%)
during the Quintile 3: 6-8 13,294(21.2%) 17,469(20.8%) 20,101(21.1%) | 22,960(20.6%)
observation
period Quintile 4: 9-14 14,726(23.5%) | 20,079(23.9%) 16,956(17.8%) | 19,729(17.7%)
Quintile 5: >15 13,651(21.8%) 19,894(23.7%) 12,285(12.9%) | 14,215(12.8%)
4.1 +3.9 3.9+38 3.5+3.6 33+35
Number
of non- Quintile 1: 0 7,238(11.5%) 9,538(11.4%) 14,481(15.2%) | 17,510(15.7%)
prescriber -
N Quintile 2 : 1-2 19,868(31.7%) | 27,379(32.6%) 33,387(35.0%) | 40,310(36.2%)
visited Quintile 3: 3 8,341(13.3%) 11,208(13.4%) 12,280(12.9%) | 14,343(12.9%)
during the
observation | Quintile4: 4-6 15,182(24.2%) | 20,440(24.4%) 21,113(22.1%) | 23,924(21.5%)
eriod
P Quintile 5: >7 12,130(19.3%) 15,385(18.3%) 14,196(14.9%) | 15,315(13.8%)
41+1.1 43+ 1.4 21+1.0 21+1.1
Quintile 1: 1 0(0.0%) 0(0.0%) 26,648(27.9%) | 28,302(25.4%)
Charlson
Comorbidity | Quintile2:2 0(0.0%) 0(0.0%) 43,460(45.5%) | 50,715(45.5%)
Index (CCD) | quintile 3: 3 17,675(282%) | 21,723(25.9%) | 21,876(22.9%) | 27,361(24.6%)
Score
Quintile 4: 4 29,929(47.7%) | 37,350(44.5%) 1,867(2.0%) 2,332(2.1%)
Quintile 5: >5 15,155(24.2%) | 24,877(29.6%) 1,606(1.7%) 2,692(2.4%)

J Popul Ther Clin Pharmacol Vol 25(1):1-17; January 15, 2018.
This article is distributed under the terms of the Creative Commons Attribution-Non Commercial 4.0 International License.

e8




Reduced Out-of-Pocket Costs and Medication Adherence

TABLE 1C Baseline Characteristics Stratified by Age and Temporal Association with the Implementation
of the Seniors’ Drug Plan (SDP). (Continued)

Age 65+ Age 40-64
Pre-SDP Post-SDP Pre-SDP Post-SDP
Group Category N=62,759 N=83,950 N=95,457 N=111,402
Number 2.1£7.0 2.1%75 11+54 1.1+5.6
of nights
N 42,255(67.3%) | 57,317(68.3%) | 74,540(78.1%) | 87,998(79.0%)
during the
observation
period Subgroup2: >0 20,504(32.7%) | 26,633(31.7%) | 20,917(21.9%) | 23,404(21.0%)
Number of 6.5+ 4.4 6.7 4.5 5.8 +4.6 6.0 +4.7
dispensations |\ . il 1.0 10,626(16.9%) | 13,748(16.4%) | 22,320(23.4%) | 24,178(21.7%)
oftarget uintie 1: , 770 , 4/0 , 470 5 /70
m.ed?cation Quintile 2: 1-4 11,948(19.0%) | 15,742(18.8%) 18,700(19.6%) | 21,923(19.7%)
within 365
days prior uintile 3: 5-8 11,990(19.1% 15,416(18.4% 18,855(19.8% 21,503(19.3%
Q ,990( ) 416( ) ,855( ) ,503( )
to the index
date among | Quintile 4: 9-10 18,151(28.9%) | 25,062(29.9%) | 23,040(24.1%) | 28,523(25.6%)
prevalent
users Quintile 5: >11 10,044(16.0%) | 13,982(16.7%) 12,542(13.1%) | 15,275(13.7%)
47+2.6 5.0 +2.6 3.8+25 4.0+25
Number
of distinct Quintile 1: 1-2 12,435(19.8%) 13,525(16.1%) 33,031(34.6%) | 36,302(32.6%)
medications
received Quintile 2 : 3 10,739(17.1%) | 12,799(15.3%) 17,854(18.7%) | 20,746(18.6%)
within first
3 months Quintile 3 : 4 10,549(16.8%) | 13,861(16.5%) 14,418(15.1%) | 17,243(15.5%)
of the
observation | Quintile4: 5-6 15,816(25.2%) | 22,641(27.0%) 17,621(18.5%) | 21,170(19.0%)
period Quintile 5: >7 13,220(21.1%) | 21,124(25.2%) | 12,533(13.1%) | 15,941(14.3%)
Number of 0.2+0.4 0.1+0.4 0.1+0.3 0.1+0.3
hospitalizations
3 months Subgroupl: =0 54,627(87.0%) | 73,561(87.6%) | 87,440(91.6%) | 102,628(92.1%)
prior to the
index date Subgroup2: >0 8,132(13.0%) 10,389(12.4%) 8,017(8.4%) 8,774(7.9%)

increase in the odds of optimal adherence for seniors
=65 years of age receiving their medications in the
post-SDP period (OR = 1.08, 95% CI: 1.04 to 1.11)
compared to the pre-SDP period. The association
between the SDP benefit and higher adherence was

strengthened by the results of several subgroup analy-
ses. First, a slight reduction in the odds of optimal
adherence was observed in the cohort of patients <65
years of age who did not receive SDP benefits (OR =
0.96, 95% CI: 0.94 to 0.98). Also, no impact of the
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TABLE 2 Percentage of Patients Achieving Optimal Adherence (=80%) Estimated using the Medication
Possession Ratio before Implementation of the Senior’s Drug Plan (Pre-SDP) versus After (Post-SDP)

Age 65+ Age 40-64
Pre-SDP Post-SDP p-value* Pre-SDP Post-SDP p-value*
Statin 63.3% 66.8% <0.01 58.1% 59.6% <0.01
ACEI/ARB* 75.1% 76.9% <0.01 71.8% 72.1% 0.37
CCB* 77.7% 76.8% 0.72 71.9% 73.9% 0.55
Metformin 66.8% 68.9% 0.01 65.0% 64.6% 0.53
Glyburide 60.9% 60.8% 0.98 58.4% 55.0% <0.01
SSRI* 56.1% 59.9% <0.01 50.9% 51.8% 0.11
SNRI* 63.0% 67.7% 0.01 60.1% 63.2% <0.01
All classes 68.5% 70.8% <0.01 62.9% 63.6% <0.01

*ACEI = angiotensin-converting-enzyme inhibitor; ARB= angiotensin receptor blocker; CCB=calcium channel blocker; SSRI=selective
serotonin reuptake inhibitors; SNRI= serotonin-norepinephrine reuptake inhibitors; p-value by crude chi-square test.

SDP was observed among patients with medications
costing less than $15 (OR = 0.97, 95% CI: 0.86 to
1.11) or those receiving discounted dispensations
due to another government plan with self-payment
less than $15 (OR = 0.94, 95% CI: 0.89 to 1.01). In
contrast, the impact of the SDP on adherence was
consistently demonstrated in subgroups of patients
receiving medications costing between $16 and $30
(OR =1.24, 95% CI: 1.08 to 1.41) as well as those
costing = $30 (OR=1.21,95% CI: 1.16 to 1.26). Af-
ter excluding individuals who were already receiving
medication benefits from other government programs,
the odds of achieving optimal adherence increased
by 21% following SDP implementation (OR = 1.21,
95% CI: 1.16 to 1.26, Figure 2) Finally, the SDP was
significantly associated with higher odds of achieving
good adherence for prevalent users of chronic medi-
cations (OR of prevalent users = 1.08, 95% CI: 1.04
to 1.12), but not for incident users (OR of incident
users = 1.05, 95% CI: 0.98 to 1.13).

When cohorts were stratified by medication class,
blood-cholesterol-lowering agents (i.e., statin), blood-
pressure-lowering medications (i.e., ACEI/ARB),
the blood-glucose-lowering agent metformin, and
the SSRIs were significantly impacted by the SDP
(Figure 3). Although all OR values were higher than
one, the odds of achieving optimal adherence for

the other medication classes did not reach statistical
significance.

Several sensitivity analyses were conducted to
ensure that the primary results were not influenced
by methodologic approaches. Consistent results were
obtained with alternative estimation on supply days
(by dispensation quantity), and different thresholds of
optimal adherence (MPR of 50% to 100%) Also, the
results were consistent when the original cohort was
expanded by 131,637 observations of 48,797 unique
patients who were originally excluded due to missing
residency and income information.

DISCUSSION

This retrospective study examined the impact of
a drug benefit program for seniors in Saskatchewan,
Canada where OOP costs for most prescription medi-
cations were capped at $15. A statistically significant
improvement in medication adherence was observed
following the implementation of the SDP benefit in
Saskatchewan (OR 1.08; 95% CI 1.04 to 1.11). The
impact of SDP on adherence was larger in patients with
higher drug costs and in patients who had previously
received the same drug without the SDP benefit (i.e.,
prevalent users). In absolute terms, the improvement
in medication adherence following SDP implementa-
tion was small. However, these findings are consistent
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FIG. 2 Adjusted Odds Ratio of Achieving Optimal Adherence* Following Implementation of the Seniors’ Drug
Plan (SDP) Stratified by Retail Cost of Medication (left) or Presence of Another Copayment Benefit (right).

OR=1.00

Seniors receiving medications 1.21(1.16, 1.26)|

costing more than $30

Seniors receiving medications

costing $16-30 1.24(1.08, 1.41)

Seniors receiving medications

costing <=$15 0.97(0.86, 1.11))

0.70
0dds ratio (OR) of achieving optimal adherence

0.90 1.10 1.30 1.50

OR=1.00

Seniors not having other
copayment benefit program

—m—  1.21(1.16, 1.26)

Seniors having other

-
copayment benefit program

0.94(0.89, 1.01)

0.70 0.90 1.10 1.30 1.50
0dds ratio (OR) of achieving optimal adherence

FIG. 3 Adjusted Odds Ratio of Achieving Optimal Adherence’ Following Implementation of the Seniors’

Drug Plan (SDP), Stratified by Medication Class.

OR=1.00
N
Patients receiving a statin O 1.10(1.04, 1.16)
Patients receiving ACEI*/ARB* - 1.07(1.01, 1.12)
Patients receiving metformin = 1.10(1.02, 1.19)
Patients receiving glyburide u 1.12(0.99, 1.28)
Patients receiving SSRI 1.13(1.01, 1.25)
Patients receiving SNRI* . 1.06(0.90, 1.25)
[ I I I 1
0.70 0.90 1.10 1.30 1.50
Odds ratio (OR) of achieving optimal adherence

with current paradigms describing non-adherence as a
multifactorial problem. In other words, simply reducing
one single factor (such as cost) does not drastically
impact overall adherence levels.* A similar finding
was reported by Choudhry and colleagues who found
that full coverage for medications resulted in a 5%

increase in the percentage of patients with optimal
adherence (i.e., from 39% to 44%).*

The SDP affected prevalent medication users but
not incident users. Several possible reasons for these
results can be theorized. First, adherence levels de-
cline much faster among incident users.” Thus, it is
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possible that the relative importance of cost may be
diluted in the early phases of therapy when numerous
other adherence barriers such as tolerability, attitudes,
beliefs, and knowledge may be more impactful. On the
other hand, prevalent users witnessed a direct reduc-
tion in the cost of their medications following the SDP
launch. Perhaps this obvious cost reduction motivated
a slight improvement in adherence for the following
year. Most importantly, this study was restricted to a
one-year period of adherence assessment so it is not
known whether these small increases in adherence
were sustained over the long term.

The evaluation of the SDP used comprehensive
population based databases and produced results that
were verified in sensitivity analyses. However, several
limitations must be recognized. First, the presence of
private medication coverage is not captured in Sas-
katchewan’s health-administrative databases. Thus, we
cannot be certain of the OOP costs paid by beneficiaries.
However, rates of private insurance were not likely to
have changed between seniors starting medications
before versus after the SDP. Further, considering all
individuals are over the age of 65, drug coverage from
private insurance through employment is expected to
be low. Secondly, the indicators of medication use are
based on electronic refill databases, which are indirect
measures of drug consumption. However, studies sug-
gest that refill claims are highly concordant to actual
intake.* Thirdly, only a one-year period of adherence
was examined for individuals taking chronic medica-
tions. It is not clear whether the small impacts of the
SDP would be sustained over a long-term follow-up
period. Fourth, the impact of the SDP on medication
adherence was restricted to a few classes of chronic
medications only. Measurement of adherence to all
types of medication classes would not be feasible.
Moreover, many medication classes such as antibiot-
ics and pain medications are not meant to be taken
chronically. However, the medications examined
in this study represented the most commonly used
chronic medications in Canada and corresponded to
the diseases of highest prevalence in elderly patients.
Lastly, we did not control for each individual’s overall
medication cost. Hypothetically, the benefit of the
SDP may have been greater among seniors receiv-
ing multiple medications because of greater savings

on total medication costs. It would be interesting to
conduct further analyses in this regard.

In conclusion, the SDP was associated with a
statistically significant improvement in medication
adherence for specific chronic medications; however,
it remains unknown if these small improvements have
translated into health benefits and/or economic sav-
ings for downstream health care services. Regardless,
cost reduction for seniors in Saskatchewan must have
provided substantial relief independent of the impact
on adherence and utilization.
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APPENDICES

Appendix 1 Algorithm to estimate supply days

Type of medication

Algorithm to estimate supply days

inhibitor), or angiotensin-
receptor blocker (ARB)

Statin 34 days per refill
Angiotensin converting
enzyme inhibitors (ACE 34 days per refil

Oral blood-glucose-lowering
agents (metformin, and

glyburide)

When dispensation quantity < 34: supply days = dispensation quantity;
When dispensation quantity between 35 and 68: supply days = dispensation

quantity / 2;

When dispensation quantity between 69 and 102: supply days = dispensation

quantity / 3;

When dispensation quantity between 103 and 136: supply days = dispensation

quantity / 4;

When dispensation quantity higher than 136: supply days = 100.*

* Extensive sensitivity testing and descriptive analyses were conducted on the specific strategies used to estimate the

number of days supplied.

Appendix 2 Variables Included in Regression Models to Control for Confounding in the Evaluation of Ad-
herence before versus After the Implementation of the Seniors’ Drug Plan (SDP) in Saskatchewan

Category

Variables

Variable categories

Social and demographic
factors

« Age at index date

o Sex

o Inflation adjusted income
level quintile imputed from
residential neighborhood

o Rural/Urban residence

0 for age 40-46, 1 for age 65-59, 2 for
70-74, 3 for 75-79, 4 for age 80 and above
0 for males, 1 for females

Quintiles of 5 levels

O=rural, 1=urban

Health system-related factors

o Specialty of the prescriber
based on index dispensation
date

o Receipt of other health plan
benefit

« Number of physician visits
with ‘prescriber’ during
observation year

o Number of distinct
physicians providing service
during observation year
besides prescriber

O=family physician,

1= Specialist

0=no dispensations with OOP < $15 in
observation period, otherwise =1
Quintiles of 5 levels

Quintiles of 51
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Appendix 2 Variables Included in Regression Models to Control for Confounding in the Evaluation of Adher-
ence before versus After the Implementation of the Seniors’ Drug Plan (SDP) in Saskatchewan (Continued)

Category

Variables

Variable categories

Condition-related factors

Charlson Comorbidity Index
(CCI) Score

Presence of a target chronic
diseases*

Number of nights spent in
hospital during observation
year

Previous hospitalization of at
least one day for any reason
within 3 months prior to the
index date

Quintiles of 5 levels

0 = not diseased, 1=diseased

zero nights in hospital=0, one or more
nights in hospital = 1

0 for no hospitalizations, 1 for at least one
hospitalization

Therapy-related factors

The specific target
medication initiated
Number of dispensations
of the target medication in
previous year (for prevalent
users only)

Pill burden. Number of
distinct medications received
within the first 3 months of
the observation period by
AHES class

Dispensation cost
Prevalent user

1 for statin, 2 for ACEI/ARB, 3 for CCB, 4
for metformin, 5 for glyburide, 6 for SSRI,
7 for SNRI

Quintiles of 5 levels

Quintiles of 5 levels

1=receiving at least one dispensation

of studied medication with total cost
<$15 during the observation period,
otherwise=0

1=receiving at least one dispensation

of studied medication within 365 days
prior to the initial date of observation,
otherwise=0

*Target chronic diseases: Hypertensive disease (ICD9:401-405 ;ICD10CA: 110-113, 115), Coronary Heart Disease (ICD9:410-

414 ;ICD10CA: 120-125), Stroke(ICD9:430-438 ;ICDI10CA: 160-69), Diabetes Mellitus(ICD9:250 ;JCD10CA: E10-E14),
Hyperlipidemia(272 ;ICD10CA: E78), Depression(ICD9:311 ;F32). Cases were identified by at least two outpatients or one hospital
diagnosis occurring during a two year period starting one-year before the index dispensation.

Appendix 3 Number of Observations in Stratified Analysis

Stratification Subgroups Pre-SDP* Post-SDP*

Age 65 and above 62,759 83,950

By age group
Age 40-64 95,457 111,402
<$15 (a)* 8,294 8,706
$16-30 (b)* 8,307 13,180

By cost of medication | >$30 (c)* 93,498 102,876

" o s

Cove.red by othe.r benefit plans (d)* (excluded in this 48117 70,590
stratified analysis)
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Appendix 3 Number of Observations in Stratified Analysis (Continued)

Stratification Subgroups Pre-SDP* Post-SDP*
Not covered by other benefit plans (i)* 101,805 116,056
By coverage of other Covered by other benefit plans (ii)* 4,437 66,369
benefit plans Cost per dispensation <$15(iii)* (excluded in this
; ) 51,974 12,927
stratified analysis)
Statin 43,899 58,056
ACEI/ARB* 62,348 75,439
CCB (excluded in this stratified analysis)* 1,193 1,243
By medication class Metformin 16,548 21,224
Glyburide 6,742 6,783
SSRI* 18,395 21,662
SNRI* 9,091 10,945
Incident users 31,072 36,052
Prevalent users 125,270 157,426
By user type
Incident users that appeared in both periods (excluded in
: . . 1,874 1,874
this stratified analysis)
Age 40-64 95,457 111,402
Age 65-69 19,786 24,664
By age level Age 70-74 18,219 22,538
Age 75-79 14,667 19,359
Age 80 and above 10,087 17,389
Male 74,922 94,146
By sex
Female 83,294 101,206

*SDP=seniors’ Drug Plan; Subgroup (a)= observations not in subgroup (d), and with at least one dispensation of total cost
<$15;Subgroup (b), observations exclusive in subgroup (a), (c), and (d); Subgroup(c)=observations not in subgroup(a), or (d), and
with at least one dispensation of total cost > $30; Subgroup (d) = observations with at least one dispensation of which patient self-
payment <$15; Subgroup (i)=observations exclusive in subgroup (ii) and (iii); Subgroup (ii)=observations not in subgroup (iii), and
with at least one dispensation of which patient self-payment <$15; Subgroup (iii) = observations with at least one dispensation of total
cost <$15; ACEI = angiotensin-converting-enzyme inhibitor; ARB= angiotensin receptor blocker; CCB=calcium channel blocker;
SSRI=selective serotonin reuptake; SNRI= serotonin-norepinephrine reuptake inhibitors.
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