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tthat charge the samve amount for all types of drugs and
away from 2-ticr plans that charge a lower cost-sharing
amount for generic drugs andl a-higher costsharing
amount for brand name drugs? As a'result, 3 tier plans
that assess o thind, higher amount for moapreferred
brand-name drags are now the dominant type of pre-
seription drug benefit; 1-tier plans in 2004 applied to
almost two thirds of workers® Althdugh less comman
(representing 3% of workers), some health plans are
introducing plans that assign an evenhigher foarth tier
o cover lifestyle or very expensive medientions.™
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outeomes, First, we address the follawing question: Do
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iing less expensive medications or defivery methods (eg,
muil prder) for medications with higher levels of copay-
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Second, voncerns have heen expressad about the
advemse effects of cost sharing on health outcomes and
the process of care® In light, of these concerns, we
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Prescription Drug Cost Sharing
Associations With Medication and Medical Utilization
and Spending and Health
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EDICAL FRACTICE IN THE
United States has
changed dramatically in
the last several decadles,

including an increase in use of pre-
scription drugs. More and better.
quality drugs are available 1o prevent
and manage chraic iliness, and these
drugs reduce mortality, lorestall com-
plications, and make patients more pro-
ductive.' Thus, access to outpatient
drugs is now 2 cormerstone of an effi-
cient health care system.

But with recent increases in phar-
macy spending, pharmacy berefit man-
agers and health plans have adopied
benefit changes designed to reduce
pharmacentical use or steer patients o
less expensive altematives. The rapid
proliferation of mail.order pharma.
cies, mandatory generic substitution,
comnsurance plans, and muhtitiered for-
malaries has transformed the benelit
landscape. In this review, we analyze
how thlmm cost.sharing features of
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IMPACT OF COST SHARING ON MEDICATION USE

Effect of a Medication Copayment Increase
in Veterans With Schizophrenia

John E. Zewar, PRD; Kyle L. Grazler, Phi; Marcia Valanstain, MD;
Frederic C. Blow, PhD; and Paula M. Lentz, PhD
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Aim 2
To elicit the impact of two
consecutive prescription charges
on adherence to medicines on the
GMS scheme

0 conduct systematic reviews @
the evidence in the area of cost
sharing for medicines

Quantitative paper
measuringchanges
in adherencein
essentialand less-
essential medicines
afterpolicy changes

Updated
literature
reviews

Qualitative study
to assess patient
attitudesto new

policy

2 Systematic
Reviews and 1
meta-analysis

Paper 1:
Published in
PlosOne
(2013)

Paper 3: Under
review at Journal

Paper 4:
Published in
BMC HSR

of Epidemiology
and Community
Health

Chapter 2 Chapter 7 Chapter 3 Chapter 4

at Value in
Health

(2013)

The effects of copayment policies on adherence to prescription
medicinesin publicly insured populations

generalisability of country
specific evidence on cost-
sharing for medicines

Aim3
To explore the

Cross country comparison of
2 similar policy interventions
in the U.S. andin Ireland to
explore whether comparable
effectsonadherence
behaviouroccur

Paper 5:
Under review

at Medical
Care

Chapter 5

Aim4
To validate the WHO
DDD method used to
measure adherence in
Chapters 3 and 5

Methodological
validation using
international
pharmacy claims
data

Paper 6: Under
review at
Journal of
Clinical
Epidemiology

Chapter 6



To assess the impact of the introduction of a 50c copayment and the
subsequent increase to €1.50 on adherence to medicines in the Irish
General Medical Services (GMS) population.



Methods

Study Design

A longitudinal repeated measures (pre-post)study design, with
comparator

Data Sources

Health Service Executive—Primary Care Reimbursement Services
(HSE-PCRS)

Patients

New users of oral medications for essential and less-essential
medicines

Soumerai et al., 1993
Grimes et al., 2013, Ray 2002



Essential medicines Less-essential medicines

Austvoll-Dahlgren et al., 2008. Cochrane Review



New user design

GMS - Introduction of 50c copayment in Oct 2010

Pre-period
_ _ 6 months prior to copay Follow up period
6 month baseline covariate introduction 12 month post the intervention
assessment April 2010- September
October 2009 — March 2010 2010

October 2009 | September 2011

<€

< X

N 7

New user identification (marked by X) and
corresponding 6 month baseline covariate
assessment period



Methods

QOutcome

Monthly adherence to medicines, measured using Proportion of
Days Covered (PDC)

Analysis

Segmented regression analysis

Generalised Estimating Equations

e Correlations between measurements for each patient

Subgroup analyses
* Age and gender

Benner et al., 2002



Long Term llIness
(LTI)

no copayment during study period



Results

GMS n = 39,314 GMS n = 33,394 GMS n=7,149 GMS n =7,654 GMS n =39,432
LTIn=3,831 LTI n = 4,217 LTI n = 4,076

.

GMS n = 80,264 GMS n = 136,111 GMS n = 64,462



Approximate mean age
Approximate female

Baseline medication use
Oral hypoglycaemics
Insulin
Anti-hypertensives
Anti-hyperlipidaemics
Aspirin

Results

GMS
62 yrs
51%

Higher Use
Higher Use
Higher Use

LTI
56 yrs
32%

Higher use
Higher Use



% change in PDC

Results

I R
s | e
@ Policy

(] 50c
-7 B €150

Blood Pressure Lipid Diabetes Thyroid Depression PPls NSAIDs Anxiolytics/Hypnotics

Results for short term effects of 50c and €1.50 policies plotted for each medication group. Results plotted for
blood pressure lowering, lipid lowering and oral diabetes medicines are relative differences. Results plotted for
remaining medicine groups are absolute differences in adherence observed in the GMS group. Adjusted for age
and sex.



Discussion

Less-essential vs essential

— Austvoll Dahlgren et al., 2008; Gemmil et al., 2008;
Goldman et al., 2007, Eaddy et al., 2013

Exception
— Reeder et al., 1985; Ong et al., 2003

Subgroup analyses
— Varying effects by age and gender

Adherence fell only very slowly in the months
following the changes in copayments

— Schneeweiss et al., 2007









Conclusion and Policy Implications

Small copayments may be of value
— Moral hazard
— Essential medicine use

Areas of concern
— Anti-depressants

Future research

— €2.50

— Heterogeneity across population
— Other agents

Very, very careful price-titration



Thank you

sarahjosinnott@gmail.com
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Paper 5 - Analysis of Copayment Policy
in Ireland

Sinnott et al. BMC Health Services Research 2013, 13:16
http//www.biomedcentral.com/1472-6963/13/16
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Is 50 cent the price of the optimal copayment? - a
qualitative study of patient opinions and attitudes
in response to a 50 cent charge on prescription

drugs in a publicly funded health system in Ireland

Sarah-Jo Sinnott™*, Marie Guinane?, Helen Whelton® and Stephen Byme?

Abstract

Background: A 50 cent prescription levy was infroduced in 2010 on the General Medical Services (GMS) scheme
(Irish public health insurance). This study sought to examine patient attitudes and opinions surounding the 50 cent
copayment. Given the small momentary value of the prescription fee, these results are of interest to policymakers
internationally who wish to reduce copayments rather than abolish them.

Methods: A qualitative research design was used; semi structured interviews were carried out. Twenty four GMS
eligible participants were interviewed in 23 interviews, Fifteen fernales and 9 males took part. Ages varied from
31- >70 years, Patients were invited to be interviewed in both independent and chain community pharmadies in
three types of setting; 1) a socially deprived urban area, 2) a suburban affluent area and 3) a rural area. The
Framework method was used for data management and analysis using QSR International’s NVivo 92 qualitative
data analysis software. The "Francis method" was used to test for data saturation.

Results: Results are of interest to the lrish context and also at a broader international level. Patients were mostly
accepting of the prescription levy with some reservations concerning an increased price and the way in which
generated revenue would be used by government, Partidpants identified waste of prescription drugs at the hand
of patients (moral hazard), but there was discordant opinion on whether the 50 cent copayment would halt this
moral hazard. Interviewees felt the levy was affordable, albeit some may suffer a financial impact more than others.
Conclusions: This qualitative study gives important insights into the experiences of GMS patients with regard to
the prescription levy. Information regarding the appropriateness of a 50 cent copayment as a symbolic copayment
needs to be confirmed by quantitative analysis. Further insight is required from a younger population.




Qualitative and Quantitative Results

Quantitative
e Disruption in status quo, sense of entitlement to free medicines

Qualitative

“After working all my life as a xx. . ... | think | was after working for
the medical card” 14MC.

Quantitative
* Results clearly show difference in essential and less-essential medicines.

Qualitative

“....Like | was told I'd get now, since I got sick — if | was told to stand
on my head three times a day | would do it. . .”




Literature Review

Systematic Reviews

* Powerful tools for policymakers (Lavis et al., 2004)
— Comprehensive overview
— Precision
— Time

Paper 1
* Copayments for prescription meds and adherence
e Publicly insured populations

Paper 2
* Removal/reduction of copayments for prescription medicines
* General populations



Paper 1

OPEN () ACCESS Freely available online '@ PLOS | ONE

The Effect of Copayments for Prescriptions on Adherence
to Prescription Medicines in Publicly Insured
Populations; A Systematic Review and Meta-Analysis

Sarah-Jo Sinnott'*, Claire Buckley?, David O'Riordan’, Colin Bradley? Helen Whelton®

1 Department of Epidemiology and Public Health, University College Cork, Cork, Ireland, 2 Department of General Practice, University College Cork, Cork, Ireland, 3 Oral
Health Sarvices Research Centre, University College Cork Dental School, Wilton, Cork, Ireland

Abstract

Introduction: Copayments are intended to decrease third party expenditure on pharmaceuticals, particularly those
regarded as less essential. However, copayments are associated with decreased use of all medicines. Publicly insured
populations encompass some vulnerable patient groups such as older individuals and low income groups, who may be
especially susceptible to medication non-adherence when required to pay. Mon-adherence has potential consequences of
increased morbidity and costs elsewhere in the system.

Objective: To quantify the risk of non-adherence to prescribed medicines in publicly insured populations exposed to
copayments,

Methods: The population of interest consisted of cohorts who received public health insurance. The intervention was the
introduction of, or an increase, in copayment. The outcome was non-adherence to medications, evaluated using objective
measures, Eight electronic databases and the grey literature were systematically searched for relevant articles, along with
hand searches of references in review articles and the included studies. Studies were quality appraised using modified EPOC
and EHPPH checklists. A random effects model was used to generate the meta-analysis in RevMan v5.1. Statistical
heterogeneity was assessed using the I* test; p=0.1 indicated a lack of heterogeneity.

Results: Seven out of 41 studies met the inclusion criteria. Five studies contributed more than 1 result to the meta-analysis.
The meta-analysis included 199, 996 people overall; 74, 236 people in the copayment group and 125,760 people in the non-
copayment group. Average age was 71.75years. In the copayment group, (verses the non-copayment group), the odds ratio
for non-adherence was 1.11 (95% Cl 1.09-1.14; P = <0.00001). An acceptable level of heterogeneity at 17=7%, (p =0.37) was
observed.

Conclusion: This meta-analysis showed an 11% increased odds of non-adherence to medicines in publicly insured
populations where copayments for medicines are necessary. Policy-makers should be wary of potential negative clinical
outcomes resulting from non-adherence, and also possible knock-on economic repercussions.




Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE  Weight IV, Random, 95% CI IV, Random, 95% CI
Doshi 2009 - Lipid Lowering 0215 0224 0.3% 1.24[0.80,1.92) .
Fung2010- Diabetes 0081 0031 124% 1.08[1.02,1.15) =
Fung 2010- Hypertension 0107 0038 8.7% 1.11[1.03,1.20) -
Fung 2010- Lipid Lowering 0.161 0.043 6.9% 1.17(1.08,1.29) ——
Gu 2010- Diabetes 0.082 0076 2.3% 1.09(0.94,1.26) N
Li2012- Lipid Lowering 0.201 0046 6.1% 1.22[1.12,1.34) -
Li2012- Hypertension 0.204 0053 47% 1.23[1.11,1.36) —r
Maciejewski 2010- Hypertension 0.055 0.055 4.4% 1.06[0.95,1.18] T+
Maciejewski 2010 -Lipid Lowering 0 00819 2.0% 1.00[0.85,1.17) S
Maciejewski 2010-Diabetes 0171 0.14 0.7% 1.19(0.90, 1.56) .
Polinski 2011- Any Drug 0114 0028 146% 1.12[1.06,1.18) &+
Polinski 2011 - Cardiovascular 0083 0022 21.4% 1.09[1.05,1.14] .
Polinski 2011 - Hypoaglycaemic 0.037 0.043 6.9% 1.04[0.95,1.13] T
Wang 2011 - High Mor - Hypertension 0.158 013 0.8% 1.17[0.91,1.51] v
Wang 2011 - LowMor - Diabetes 014 0107 1.2% 1.15(0.93,1.42) -
¥Wang 2011 - LowMor - Hypertension 0075 0.045 6.4% 1.08(0.99,1.18) fe—
¥Wang 2011-High Mor- Diabetes 022 0244 0.2% 1.25(0.77, 2.01) - 4
Total (95% CI) 100.0% 1.11[1.09, 1.14] ‘

Heterogeneity: Tau*= 0.00; Chi*=17.23,df= 16 (P =0.37); F=7%
Testforoverall effect. Z= 8.88 (P < 0.00001)

f {
05 0.7 1
Non copayment group

1
1.5
Copaymentgroup




Eezultz : Dichotomons Aeasures

Choudhry 2011 Statins OF.1.37 (95% CI 1.20-1.56)
Beta-blockers OF.1.32 (93% CI 1.16-1.49)
ACE mhabitors or ARBs OFR 131 (95% CI1.14-1.4%)
Al OR.1.41 (95% C11.18-1.6T)
Donoghne 2010* ACE /ARB=
Mo Coverage OR. 191 (95% C11.49-2.45)
5150 OF.1.06 (95% CI0.82-1.3T)
5350 OF 1.18 (95% CI 1.02-1.36)
Beta-blockers
Mo Coverage OR 1.535 (95% CI 1.18-2.03)
5150 OF. 1.15(95% CI0.9-1.47)
5350 OB 1.25 (1.07-1.45)
ACE/ARBE plus beta-blocker
Mo Coverage OR 295 (93% CI1.85-4.69)
5150 OB 1.25 (93% CI0.76-2.08)
$350 OF.1.39 (95% 1.07-1.82)
Aldosterone mhibiting diureties
Mo Coverage OF. 108 (95% C10.47-2.48)
5150 OF.1.33 (95% CI 0.66-2.69)
5350 OF 118 (95% CI0.77 -1.81)
Digomn
Mo Coverage OR 1.86 (95% CI0.98-3.51)
5150 OF.1.18 (95% CI 0.69-2.01)
5350 OB 0.87 (95% CI0.61-1.25)
Faodin 2009 Statins 18.2% merease (p=0.26)
Sulphonyiureas 3% decrease (p=0.93)
Metformmn 2 4% increase (p=0.25)
Zeng 2010 Metformm OF. 1.56 (95% CT 1.04-2.34)
Sulfonylureas
Thiazohdinediones
Incretin numetics
DPP4 inhibators
Insulin
Zhang 2010 Anti-hyperlipidasmics
No Cov OF.1.67 (95% CI 1.35-2.0T)
3150 OF.1.22 (95% CI1.4-1.43)
$350 OF.1.14 (95% CI 1.06-1.24)
(Oral anti-diabetic
No Cov OF.2.36 (95% CI 1.81-3.08)
5150 OF. 1.17 (95% CI0.9-1.51)
5350 OF.1.21 (95% CI 1.06-1.39)
Ann-bypertensives
Mo Cov OR.2.09 (95% CI 1.82-2.4)
5150 OF.1.13 (95% CI10.99-1.29)
5350 OR. 1.14 (95% CI 1.05-1.23)




Results: Continuous Meazures

Chang 2010 Ohal antidizbetes only 5% inerease (p=0.0001)
Choudhry 2011 Stztins 6.2% (95% CI 3.9-8.5)
Beta-blockers 4.4% (95% CI 2.3-6.5)
ACE iwhibitors or ARBs 5% (95% CI34-1.T)
Al F4% (95% CI3.6-1.0)
Farley 2012 (alsa Metformin 5% inerease (p=0.001)
Tepresenting Dhuretics 4 5% merease (p=0.001)
Maciejewsk) ACE mhbitors 4 8% merease (p=0.001)
Beta-blockers 4 3% merease (p=0.001)
Statins 2.3% merease (p=0.001)
Calemum channel blockers 2.0% merease (p=0.001)
Sedjo2008 Statins 2.53% inerease (p-10.001)
Zeng 2013 Onal anfi- diabetes medicines and msulm
Mo Coverage 2.75% inerease { 95% CI10.17-5.33)
Partial Coverage 5.95% merease (853% CI1 2.48-9.41)
Zhang 2010 Anti-hyperlipidaemics

Mo Coverage
§150
£330

Ohnal ant-dizbeties
Mo Coverage
§150

£330

Ant-hypertenzives
Mo Coverage
§150

£330

13.4% increase (33% CI 10.1-16.8)
7.3% merease (95% C1 4.8.9.8)
4 4% merease (95% (1 3.3-5.6)

17.9% inerease (33% CI 13.7-22.1)
4 5% merease (95% CI 1.0-7.9)
3.6% merease (93% CI 1.8-5.3)

13.5% inevease (33% CI 11.5-153.5)
2.6% merease (95% CI 1.24.1)
2.5% merease (95% CI11.7-3.2)

*Results for Donclme 2010 are shown for three groups: a group whuch had no prescription coverage prior to the mtervention
“Mo Coverage” and two groups which were covered up to $150 and $350 quarterly caps. Controls were a group whe had fll
coverage both before and after the mtervention. “Results for Zhang 2010 are presented for the zame groups as Donobue 2010




Discussion

e Publicly insured populations had an 11% (95% CI 1.09-1.14)
increased odds of non-adherence (>80%) to prescription medicines
when copayments were required.

* Moderate improvement in adherence ranging from 2% to 17.9%
when copayments removed or reduced.

e Animprovement in OR 1.2 (95% Cl 1.0to 1.4) to OR 2.9 (95% Cl, 1.8
to 4.7) when reported as a binary measure.



Discussion

Strengths

— Transparent and comprehensive systematic searches -informed by a
Cochrane Review (2009)

— Quality appraisal — Cochrane EPOC methodology
— First meta-analysis in this area
— Potential publication biases
Limitations
— Adherence as a surrogate outcome

— Linked to clinical outcomes in the cost-sharing setting (Tamblyn et al.
2001)

Evidence base for further policy development
Applied in tandem with assessment of policies in Ireland



Table 1 Results: Impact of 50c copayment introduction on adherence

Short term % change in adherence

Long term % change in adherence (per month)

(95% ClI) (95% CI)

GMS LTI DIFF GMS LTI DIFF
Chronic Disease Medicines
Blood pressure lowering -5.0 (6.8t0 -3.4) -02(-1.1t00.6) -4.8(-5.7t0-4.0) -0.5(-0.9t0-0.1) -09(-1.2t0-0.7) 0.5(0.3t00.6)
medicines
Lipid lowering medicines -4.7(-6.5t0-29) -1.7(-26t0-0.8) -3.0(-3.9t0-2.1) -1.2 (-1.5t0-0.7) -1.1 (-1.3t0-0.8) -0.1 (-0.2 to

0.1)

Oral diabetes medicines -40(6.0t0-1.9) -16(-25t0-0.6) -2.4(-3.5t0-1.3) -0.5(-0.9100.2) -0.9(-1.3t0-0.5) 0.4(0.3t00.75)
Thyroid hormone -2.1(-2.8 to -1.5) - - -0.4 (-0.8 10 3.0) - -
Anti-depressant medicines -8.3(-8.7t0-7.9) - - -0.8 (-1.1t0-0.5) - -

‘Less-essential medicines’

Proton pump inhibitors/H, -9.5(-9.810-9.1) - -
antagonists

NSAIDs -5.7 (-5.9t0- 5.5) - -
Anxiolytics/Hypnotics -2.0 (-2.3t0-1.7) - -

-0.5 (-0.9 10 -0.3)

0.4 (0.1t00.7)

-0.2 (-0.5 t0 0.01)




Table 2 Results: Impact of €1.50 copayment increase on adherence

Chronic Disease
Medicines

Blood pressure lowering
medicines

Lipid lowering medicines
Oral diabetes medicines
Thyroid hormone

Anti-depressant medicines

‘Less-essential medicines’

Proton pump inhibitors/H,
antagonists

NSAIDs

Anxiolytics/Hypnotics

Short term % change in adherence

Long term % change in adherence (per month)

(95% ClI) (95% ClI)
GMS LTI DIFF GMS LTI DIFF
53(-7.1t0-35) -0.9(-1.8t00.01) -4.4(-5.31t0-3.5) 12 (-1610-0.6) -1.4(-1.7t0-1.03) 0.2 (0.04 to 0.4)

47 (-68t0-26) -35(-45t0-25) -1.2(-23t0-0.1)
49(-7210-27)  52(63t0-42)  03(-0.9t01.5)
-0.7 (-1.4 10 -0.1) - -

-10.0 (-10.4 to -9.6)

-13.5 (-13.9 t0 -13.2)

-8.9 (-9.210-8.7) - -
-0.8 (-1.0 10 -0.5) - -

-1.6 (-2.1 t0 -1.03)
-1.8 (-2.3t0-1.6)
-1.0 (-1.3 10 -0.5)
1.5 (-1.8 t0 -1.2)

-1.2 (-1.5t0-0.9)

1.4 (-1.6 to -1.1)
-0.2 (-0.6 0 0.1)

-1.7 (-2.0t0-1.3)
1.9 (-2.1t0-1.7)

0.1 (-0.1t0 0.3)
0.1(-0.2t0 0.1)




50c €1.50
Income generated €27,000,000 €81,000,000
Savings accumulated €28,874,085** €39,720,663
Total Gains €55,874,085 €120,720,663

*savings accumulated estimated using ingredient cost per year plus a dispensing fee of €3.50
* Savings accumulated — calculated only for 8 groups of medicines in this thesis
@ Health Service Executive. Annual Report and Financial Statements 2011.

bHealth Service Executive. National Service Plan 2014.




