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Strategies on Evidence and Outcomes Workgroup Severe Obesity Program Options Cost Sheet

. $500 $1,000 $2,000
Exh #** Option Kaiser ODS Prov Kaiser ODS Prov Kaiser ODS Prov
Estimated increase for pre-surgery requirements
0.19% 0.12% 0.09% 0.19% 0.11% 0.09% 0.17% 0.10% 0.09%
A C
s C ¢ Estimated increase for surgery and post-surgery Combined Combined Combined
s Y above 1.50% 1.30% above 1.40% 1.27% above 1.20% 1.25%
Tl
m e e Narrowed COE network* (all 18+ w/current criteria) 0.19% 1.36% 1.02% 0.19% 1.28% 1.01% 0.17% 1.19% 0.99%
o
g t a Narrowed COE network* (Emp & Sp/Prtr w/current criteria) 0.19% 1.23% 0.96% 0.19% 1.15% 0.94% 0.17% 1.08% 0.93%
Narrowed COE network* (Emp Only w/current criteria) 0.11% 0.69% 0.59% 0.10% 0.65% 0.58% 0.09% 0.61% 0.57%
A 1 Criteria for 35 - 39.99 limited to diabetes, congestive heart
= failure and hypertension (all 18+ years of age) 0.19% 1.30% 1.00% 0.17% 1.25% 0.99% 0.16% 1.17% 0.97%
S 11
u Limited to those with BMI at 40+ (all 18+ yrs of age) 0.18% 1.26% 0.93% 0.17% 1.22% 0.91% 0.15% 1.15% 0.90%
m
i 1Y - :
n Limited to those with BMI at 50+ (all 18+ yrs of age) 0.17% 0.65% 0.21% 0.16% 0.63% 0.21% 0.14% 0.59% 0.20%
N
9 o I Criteria for 35 - 39.99 limited to diabetes, congestive heart
t failure and hypertension (Emp & Sp/Prtr) 0.19% 1.17% 0.94% 0.17% 1.13% 0.92% 0.16% 1.05% 0.91%
l;l W I
- Limited to those with BMI at 40+ (Emp & Sp/Prtr) 0.18% 1.14% 0.87% 0.17% 1.09% 0.86% 0.15% 1.03% 0.84%
' Ii 1Y
o, Limited to those with BMI at 50+ (Emp & Sp/Prtr) 0.17% 0.59% 0.20% 0.16% 0.56% 0.19% 0.14% 0.53% 0.19%
w
e 1 Criteria for 35 - 39.99 limited to diabetes, congestive heart
d failure and hypertension (Emp Only) 0.10% 0.66% 0.58% 0.09% 0.64% 0.57% 0.08% 0.59% 0.56%
c 11 - _
o Limited to those with BMI at 40+ (Emp Only) 0.10% 0.64% 0.54% 0.09% 0.62% 0.53% 0.07% 0.58% 0.52%
E \Y, - .
Limited to those with BMI at 50+ (Emp Only) 0.09% 0.33% 0.12% 0.08% 0.32% 0.12% 0.06% 0.30% 0.12%

*Narrow COE Network - assumes use of reference pricing that other Centers of Excellence (COE) can match, or members are required to pay the difference if one of the other COEs is used
**See attachment named as the Exhibit # for details of the program option.
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Severe Obesity Program
Program Criteria for Potential Options

Exhibit I: Current Criteria

1)

2)

RN

Must be 18 years or older

Pre-Surgery Eligibility Requirements Completed in the Last 6 Months

Medical and Psychological Evaluation

A modest weight loss of 5% over 6 months

Dietary Counseling and Evaluation

Documented participation in one of the following programs:

e Minimum of 6 month participation in OEBB Weight Watchers Program or a recognized
commercial behavioral weight management program. The treatment program must include
hypocaloric diet changes, nutrition education, and physical activity and behavior change
strategies.

¢ Minimum 6 month participation in a Physician, Nurse Practitioner, Physician Assistant,
Registered Dietician or Licensed Behavioral Therapist supervised weight loss program, with or
without obesity pharmacotherapy.

e Three or more primary care visits over a minimum of 6 months with a weight management
treatment plan in the medical record.

e Participation and completion of a 12 week health education weight management program.

Medical record documentation that none of the previous weight loss efforts have been sustained
and sufficient to address the co-existing medical condition(s) and/or co-morbidity conditions
applicable to the patient.

Surgery Requirements

Surgeries must be performed at a Centers of Excellence (COE)
Patient must meet the following requirements:

1. BMI235 with one or more co-existing conditions that can be life-threatening.

e Sleep apnea uncontrolled on Continuous Positive Airway Pressure (CPAP) or inability to use
CPAP with an Apnea/Hypopnea Index (AHI) > 15 on sleep study or inability to use CPAP
with an AHI > 5 and documentation of excessive daytime sleepiness, impaired cognition
(ability to think clearly), mood disorders or insomnia, hypertension, ischemic heart disease, or
history of stroke
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Congestive heart failure (CHF) or cardiomyopathy with a participating cardiologist
recommendation for bariatric surgery

Obesity hypoventilation and PC02 >= 45 and a participating pulmonologist recommendation
for bariatric surgery

Diabetes mellitus uncontrolled with conventional medical therapy that includes high dose
insulin (at least 2 units/kilogram/day) together with an insulin sensitizing oral agent i.e.
Metformin or Pioglitazone (or documented intolerance to insulin sensitizing oral agents) and
HbA1c persistently above 7.5

Severe hypertriglyceridemia (> 1000 mg/dl) uncontrolled with conventional medicaltherapy
that includes trial of at least two fibrate drugs and therapeutic doses of omega-3 fatty acid (6
grams daily), as well as alcohol avoidance.

Hypertension (high blood pressure) with blood pressure >140/90 (130/80 in the presence of
diabetes or renal (kidney) disease) documented on two consecutive visits despite use of three
antihypertensive medications including a diuretic (increases urination), unless contraindicated
Refractory extremity edema with ulceration documented by a participating primary care
provider

End-stage renal disease with difficulty dialyzing documented by a participating nephrologist
(kidney specialist)

Gastroesophageal reflux not controlled with medical management documented by a
participating gastroenterologist or general surgeon or presence of Barrett's

Esophagus

Stress incontinence related to obesity and a participating urologist

recommendation for bariatric surgery

Pseudotumor cerebri documented by a participating neurologist

. BMl is > 40 Kg/m2 with one or more of the above co-morbid conditions and/or have
symptomatic degenerative (deteriorating) joint disease of hip, knee or ankle with abnormal x-
rays

. BMI > 50 Kg/m2 (no co-morbid condition required)

. BMI>60

BMI>60 and / or members 60 years of age or higher surgical risks decisions regarding the
appropriateness of surgery will be made individually based on rehabilitation potential and the
physician and surgeon’s judgment regarding surgical risk and likelihood of benefit.

For members with a body mass index between 60 and 70, decisions regarding surgical timing
will be made individually based on rehabilitation potential and the physician and surgeon’s
judgment regarding surgical risk and benefit.

Surgery is not felt to be appropriate for extreme levels of obesity (BMI >70) and non-surgical
strategies for weight loss will be recommended.
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Severe Obesity Program
Program Criteria for Potential Options

Exhibit II: Narrow Center of Excellence (COE) Network with Limited Comorbidities

1)

seze

Must be 18 years or older
Pre-Surgery Eligibility Requirements Completed in the Last 6 Months

Medical and Psychological Evaluation

A modest weight loss of 5% over 6 months

Dietary Counseling or Evaluation

Documented participation in one of the following programs:

e Minimum of 6 month participation in OEBB Weight Watchers Program or a recognized
commercial behavioral weight management program. The treatment program must include
hypocaloric diet changes, nutrition education, and physical activity and behavior change
strategies.

e Minimum 6 month participation in a Physician, Nurse Practitioner, Physician Assistant,
Registered Dietician or Licensed Behavioral Therapist supervised weight loss program, with or
without obesity pharmacotherapy.

e Three or more primary care visits over a minimum of 6 months with a weight management
treatment plan in the medical record.

e Participation and completion of a 12 week health education weight management program.

Medical record documentation that none of the previous weight loss efforts have been sustained
and sufficient to address the co-existing medical condition(s) and/or co-morbidity conditions
applicable to the patient.

Surgery Requirements

Surgeries must be performed at a Centers of Excellence (COE)
Patient must meet the following requirements:

1. BMI235 with one or more co-existing conditions that can be life-threatening.

e Congestive heart failure (CHF) or cardiomyopathy with a participating cardiologist
recommendation for bariatric surgery

e Diabetes mellitus uncontrolled with conventional medical therapy that includes high dose
insulin (at least 2 units/kilogram/day) together with an insulin sensitizing oral agent i.e.
Metformin or Pioglitazone (or documented intolerance to insulin sensitizing oral agents) and
HbA1c persistently above 7.5

e Hypertension (high blood pressure) with blood pressure > 140/90 (130/80 in the presence of
diabetes or renal (kidney) disease) documented on two consecutive visits despite use of three
antihypertensive medications including a diuretic (increases urination), unless contraindicated
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. BMI is > 40 Kg/m2 with one or more of the following co-morbid conditions and/or have
symptomatic degenerative (deteriorating) joint disease of hip, knee or ankle with abnormal x-
rays.

Sleep apnea uncontrolled on Continuous Positive Airway Pressure (CPAP) or inability to use
CPAP with an Apnea/Hypopnea Index (AHI) > 15 on sleep study or inability to use CPAP
with an AHI > 5 and documentation of excessive daytime sleepiness, impaired cognition
(ability to think clearly), mood disorders or insomnia, hypertension, ischemic heart disease, or
history of stroke

Congestive heart failure (CHF) or cardiomyopathy with a participating cardiologist
recommendation for bariatric surgery

Obesity hypoventilation and PC02 >= 45 and a participating pulmonologist recommendation
for bariatric surgery

Diabetes mellitus uncontrolled with conventional medical therapy that includes high dose
insulin (at least 2 units/kilogram/day) together with an insulin sensitizing oral agent i.e.
Metformin or Pioglitazone (or documented intolerance to insulin sensitizing oral agents) and
HbA1c persistently above 7.5

Severe hypertriglyceridemia (> 1000 mg/dl) uncontrolled with conventional medical therapy
that includes trial of at least two fibrate drugs and therapeutic doses of omega-3 fatty acid (6
grams daily), as well as alcohol avoidance.

Hypertension (high blood pressure) with blood pressure >140/90 (130/80 in the presence of
diabetes or renal (kidney) disease) documented on two consecutive visits despite use of three
antihypertensive medications including a diuretic (increases urination), unless contraindicated
Refractory extremity edema with ulceration documented by a participating primary care
provider

End-stage renal disease with difficulty dialyzing documented by a participating nephrologist
(kidney specialist)

Gastroesophageal reflux not controlled with medical management documented by a
participating gastroenterologist or general surgeon or presence of Barrett’s

Esophagus

Stress incontinence related to obesity and a participating urologist

recommendation for bariatric surgery

Pseudotumor cerebri documented by a participating neurologist

. BMI > 50 Kg/m2 (no co-morbid condition required)

. BMI>60

BMI>60 and/or members 60 years of age or higher surgical risks decisions regarding the
appropriateness of surgery will be made individually based on rehabilitation potential and the
physician and surgeon’s judgment regarding surgical risk and likelihood of benefit.

For members with a body mass index between 60 and 70, decisions regarding surgical timing
will be made individually based on rehabilitation potential and the physician and surgeon’s
judgment regarding surgical risk and benefit.
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e Surgery is not felt to be appropriate for extreme levels of obesity (BMI >70) and non-surgical
strategies for weight loss will be recommended.
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Severe Obesity Program
Program Criteria for Potential Options

Exhibit III: Narrow Center of Excellence (COE) Network with surgery & Limited to

1)

RORORC

BMI >40
Must be 18 years or older

Pre-Surgery Eligibility Requirements Completed in the Last 6 Months

Medical and Psychological Evaluation

A modest weight loss of 5% over 6 months

Dietary Counseling and Evaluation

Documented participation in one of the following programs:

e Minimum of 6 month participation in OEBB Weight Watchers Program or a recognized
commercial behavioral weight management program. The treatment program must include
hypocaloric diet changes, nutrition education, and physical activity and behavior change
strategies.

e Minimum 6 month participation in a Physician, Nurse Practitioner, Physician Assistant,
Registered Dietician or Licensed Behavioral Therapist supervised weight loss program, with or
without obesity pharmacotherapy.

e Three or more primary care visits over a minimum of 6 months with a weight management
treatment plan in the medical record.

e Participation and completion of a 12 week health education weight management program.

Medical record documentation that none of the previous weight loss efforts have been sustained
and sufficient to address the co-existing medical condition(s) and/or co-morbidity conditions
applicable to the patient.

Surgery Requirements

Surgeries must be performed at a Centers of Excellence
Patient must meet the following requirements:

BMI is > 40 Kg/m2 with one or more of the above co-morbid conditions and/or have

symptomatic degenerative (deteriorating) joint disease of hip, knee or ankle with abnormal x-

rays

e Sleep apnea uncontrolled on Continuous Positive Airway Pressure (CPAP) or inability to use
CPAP with an Apnea/Hypopnea Index (AHI) > 15 on sleep study or inability to use CPAP
with an AHI > 5 and documentation of excessive daytime sleepiness, impaired cognition
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(ability to think clearly), mood disorders or insomnia, hypertension, ischemic heart disease, or
history of stroke

Congestive heart failure (CHF) or cardiomyopathy with a participating cardiologist
recommendation for bariatric surgery

Obesity hypoventilation and PC02 >= 45 and a participating pulmonologist recommendation
for bariatric surgery

Diabetes mellitus uncontrolled with conventional medical therapy that includes high dose
insulin (at least 2 units/kilogram/day) together with an insulin sensitizing oral agent i.e.
Metformin or Pioglitazone (or documented intolerance to insulin sensitizing oral agents) and
HbA1c persistently above 7.5

Severe hypertriglyceridemia (> 1000 mg/ dl) uncontrolled with conventional medical therapy
that includes trial of at least two fibrate drugs and therapeutic doses of omega-3 fatty acid (6
grams daily), as well as alcohol avoidance.

Hypertension (high blood pressure) with blood pressure > 140/90 (130/80 in the presence of
diabetes or renal (kidney) disease) documented on two consecutive visits despite use of three
antihypertensive medications including a diuretic (increases urination), unless contraindicated
Refractory extremity edema with ulceration documented by a participating primary care
provider

End-stage renal disease with difficulty dialyzing documented by a participating nephrologist
(kidney specialist)

Gastroesophageal reflux not controlled with medical management documented by a
participating gastroenterologist or general surgeon or presence of Barrett’s

Esophagus

Stress incontinence related to obesity and a participating urologist

recommendation for bariatric surgery

Pseudotumor cerebri documented by a participating neurologist

. BMI > 50 Kg/m2 (no co-morbid condition required)

. BMI>60

BMI>60 and / or members 60 years of age or higher surgical risks decisions regarding the
appropriateness of surgery will be made individually based on rehabilitation potential and the
physician and surgeon’s judgment regarding surgical risk and likelihood of benefit.

For members with a body mass index between 60 and 70, decisions regarding surgical timing
will be made individually based on rehabilitation potential and the physician and surgeon’s
judgment regarding surgical risk and benefit.

Surgery is not felt to be appropriate for extreme levels of obesity (BMI >70) and non-surgical
strategies for weight loss will be recommended.
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Severe Obesity Program
Program Criteria for Potential Options

Exhibit IV: Narrow Center of Excellence (COE) Network with surgery limited to
BMI >50

1) Must be 18 years or older
2) Pre-Surgery Eligibility Requirements Completed in the Last 6 Months

Medical and Psychological Evaluation

A modest weight loss of 5% over 6 months

Dietary Counseling and Evaluation

Documented participation in one of the following programs:

seze

e Minimum of 6 month participation in OEBB Weight Watchers Program or a recognized
commercial behavioral weight management program. The treatment program must include
hypocaloric diet changes, nutrition education, and physical activity and behavior change
strategies.

e Minimum 6 month participation in a Physician, Nurse Practitioner, Physician Assistant,
Registered Dietician or Licensed Behavioral Therapist supervised weight loss program, with or
without obesity pharmacotherapy.

e Three or more primary care visits over a minimum of 6 months with a weight management
treatment plan in the medical record.

e Participation and completion of a 12 week health education weight management program.

e) Medical record documentation that none of the previous weight loss efforts have been sustained
and sufficient to address the co-existing medical condition(s) and/or co-morbidity conditions
applicable to the patient.

3) Surgery Requirements

a) Surgeries must be performed at a Centers of Excellence (COE)
b) Patient must meet the following requirements:

1. BMI > 50 Kg/m2 (no co-morbid condition required)

2. BMI>60

e BMI>60 and/or members 60 years of age or higher surgical risks decisions regarding the
appropriateness of surgery will be made individually based on rehabilitation potential and the
physician and surgeon’s judgment regarding surgical risk and likelihood of benefit.

e For members with a body mass index between 60 and 70, decisions regarding surgical timing
will be made individually based on rehabilitation potential and the physician and surgeon’s
judgment regarding surgical risk and benefit.
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e Surgery is not felt to be appropriate for extreme levels of obesity (BMI >70) and non-surgical
strategies for weight loss will be recommended.
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Oregon Educators Benefit Board
Strategies on Evidence and Outcomes Workgroup
Revised Charter (1/12/2012)

1) Background

The Oregon Educators Benefit Board (OEBB) was created in 2007 by Senate Bill 426 to
provide affordable, high-quality health care and other benefits for most of Oregon’s
school district employees. Currently, 141,425 people at 237 educational entities receive
their health benefits through OEBB.

In April 2008, the Board created the Strategies on Evidence Workgroup (SEOW) as a
permanent body comprised of OEBB Board members. The SEOW was charged with
addressing a broad range of issues related to improving members’ health status through a
variety of measurable programs and services, measurable goals and programs that hold
carriers and providers accountable for health outcomes, and encouraging members to take
responsibility for their own health outcomes.

2) Workgroup Roles

= Review and select measurements for evaluating effectiveness and quality of health
care services provided to OEBB members.

= Evaluate OEBB data and measurement results and recommend needed program and
policy changes to the Board.

= Review, evaluate, discuss and consider member requests for benefit changes.

= Annually review benefit design and recommend needed changes to the Board.

= Benefit request and design recommendations will be based on the treatment
effectiveness of the procedures/services with other factors taken into account
(utilization, cost, etc.) when deemed appropriate by SEOW. The Oregon
Prioritized List of Health Services will serve as the primary evidence source on
the treatment effectiveness of procedures/services. Other evidence sources may
also be utilized in reviewing treatment effectiveness.

= Review OEBB programs/initiatives in areas related to improving members’ health
status through a variety of measurable programs and services, measurable goals and
programs that hold carriers and providers accountable for health outcomes, and make
recommendations to the Board.

= Review external programs/initiatives in areas relating to improving members’ health
status through a variety of measurable programs and services, measurable programs
that hold carriers and providers accountable for health outcomes, and recommend to
the Board whether OEBB should participate.

= Serve as a forum to discuss issues related to the health care delivery system and
health outcomes of OEBB members.

3) Guidelines
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The SEOW will operate under the following guidelines:

All SEOW members are equal for the purposes of its work and related activities;

The SEOW members are encouraged to freely share their ideas and suggestions

The SEOW decisions will be reached by general consensus

Decisions made by the SEOW will be presented to the OEBB Board in the form of

recommendations

=  The SEOW will engage other organizations to obtain information that assists in its
decision making.

= The SEOW meetings will be held in public, unless an executive session is necessary

based on the requirements of the Oregon Public Meetings Law.

4) Workgroup Membership

The SEOW will serve as a collaborative body comprised of Board members with
assistance and support from OEBB staff and consultant, as well as carrier representatives
with responsibility over health benefits and care delivery systems.

a) SEOW Board Members

Name Affiliation
Steve McNannay, Chair OEBB Board Member
Ron Gallinat OEBB Board Member
Alison Little, M.D. OEBB Board Member

b) SEOW Staff and Consultant Representatives

Name Affiliation
Glenn Baly OEBB Program/Policy Analyst
Denise Hall OEBB Deputy Administrator
Joan Kapowich PEBB/OEBB Administrator
Geoff Brown Towers Watson

c) SEOW Carrier Advisors (Medical Directors/Quality Oversight Representatives)

Kaiser Health Plans Reliant Behavioral Health

ODS Companies Standard Insurance

Providence Health Plans
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ODS Average Cost |ODS Number
ODS Total Costs Per Episode of Episodes
(2009-2010) (2009-2010) (2009-2010)
Varicose Vein Stripping and Surgery 9 18 Not Covered $ 2,269,041 | $ 7,666 296
Warts Removal 9 17 Not Covered $ 1,314,440 | $ 349 3764
Surgery for Corns 9 17 Not Covered $12,312 | $ 61 202
Surgery for Hammer Toe 9 17 Not Covered $187,546 | $ 957 196
Bunionectomy 9 16 Not Covered $ 898,034 | $ 7,071 127
Covered for ptosis
with vision $ 477,033 | $ 4,770 100
Ptosis Repair 9 15 Covered. Line 497 impairment.
Covered for redundant 3 796,466 | 3 2,336 el
Circumcision 9 15 Covered. Line 525 & 653 | prepuce & phimosis.
Ganglion Cyst Removal 8 17 Not Covered $ 191,361 | $ 2,126 90
Covered for chronic
disease of tonsils and
adenoids, streptococcal
sore throat temd scarlet $ 1717377 | $ 5,861 203
fever; Vincent's
disease; ulcer of tonsil;
and
unilateral hypertrophy
Tonsillectomy & Adenoidectomy 8 16 Covered. Line 395 & 574 of tonsil.






Covered for

620,131 14,765 42
Ventral Abdominal Hernia Repair 8 15 Covered. Line 547 uncomplicated hernia.
Covered for
thrombosed and 173,798 5,793 30
complicated
Hemorrhoidectomy 7 18 Covered. Line 501 hemorhoids
Lower Extremity Claudication Surgery 7 19 Not Covered 286,206 31,801 9
Viscosupplementation 7 17 Not Covered 665,220 1,111 599
Covered for pyogenic 1,380,236 5,751 240
arthritis & aceptic
Carpal Tunnel Syndrome Surgery 7 16 Covered. Line 161 & 384 necrosis of bone
Surgery for Neuromas 7 15 Not Covered 7,793 779 10
390,953 19,548 20
Cystocele Repair 6 18 Covered. Line 492 Covered for cystocele.
Covered for uterine
Uterine Prolapse Repair 6 18 Covered. Line 492 prolapse. 1,457,522 21,434 68
Benign Prostatic Hyperplasia Surgery 6 17 Not Covered 800,682 14,298 56
Covered for sinusitis
Covered. Line 391, 498 & and stenosis of 2,195,906 8,194 268
Sinus Surgery 6 16 654 nasolacrimal duct.
TM]J Surgery 6 15 Not Covered 174,288 10,893 16
Breast Reduction 6 14 Not Covered 1,318,188 17,576 75
Covered for open 165,917 2,765 60
fracture/dislocation of
Hip Arthroscopy 6 14 Covered. Line 143 extremities.






Covered for acute
mastoiditis,

$ 816,455 | $ 3,460 236
Covered. Lines 178, 405, | cholesteatoma, and
PE Ear Tubes 12 418 acute otits media.
Covered for vesicular
fistula, functional and
Female Incontinence Surgery mechanical disorders $ 2,454,708 | $ 19,638 125
of the genitourinary
Covered. Lines 351, 353 |  system, & urinary
17 & 478 incontinance.
Radiofrequency Ablation 19 Not Covered $ 12,651 | $ 4217 3

Procedures described as effectively managed through prior authorization/ practice guidelines by all three carriers.

Total Score:
Highest Positive Score Available - 3
Highest Negative Score Available - 27

Condition Impact on Quality of Life Score:
Lowest Impact Score - 9
Highest Impact Score - 3






		Original




Attachment 8
January 12, 2011

Future Topics Referred to the Strategies and Evidence and Outcomes Workgroup

At its December 8, 2011, meeting, SEOW reviewed Future Topics referred by the Board for review

and consideration. SEOW asked that rate impacts be provided for expanding incentive office visit

benefit to Plans 7 and 8 before a recommendation to the Board is determined. Following are staff

discussions with the requested rate information.

Future Topic Item #2 - Plan Options

Expand incentive office visits benefit across all health plans (with the exception of Plan 9 (HDHP))

Overview and discussion

OEBB members enrolled in Plans 2-5 pay a reduced copayment for office visits related to asthma,

heart conditions and diabetes management. Members enrolled in Plan 6 have their deductible waived

for incentive office visits. The purpose of the reduced cost sharing is to remove barriers that may

discourage members to properly manage chronic conditions by maintaining the necessary treatment

regimen.

e Consider expanding the incentive office visit copayment benefit to Plans 7 and 8

e Consider expanding the deductible waiver for incentive office visits to Plans 7 and 8

e Consider expanding the deductible waiver and lowering the coinsurance for incentive office

visits for Plans 6, 7 and 8.

Pros Cons
Members e Reduces financial impact associated Estimated Rate Increases
with office visits for asthma, heart a) Incentive Office Visit Copayment
conditions, and diabetes management; e Plan7-1.56%
e Increases incentive for members to o Plan8-2.447%
maintain necessary treatment b) Waive Deductible
protocols. e Plan7-1.36%
e Plan8-2.24%
c) Waive Deductible/Lower Coinsurance
e Plan 6 (10%) - +0.57%
e Plan 6 (15%) - +0.29%
e Plan7 (10%) - +1.84%
e Plan7 (15%) - +1.60%
e Plan 8 (10%) - +2.69%
e Plan 8 (15%) - +2.46%
Entities e None identified. ¢ Increases overall premiums.
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Pros

Cons

OEBB

Helps to reduce future health care

costs by:

v' Increasing adherence to chronic
disease management protocols and
adherence to medications.

v" Reducing the use of high cost
services, such as ER visits and
hospitalizations, resulting from a
lack of self-management or
adherence to treatment plan.

Increases overall premiums.

Carriers

Helps support efforts to increase
members” adherence to chronic
disease management care and
medication protocols;

Reduces the use of high cost services,
such as ER visits and hospitalizations,
resulting from a lack of self-
management or adherence to
treatment plan.

Increases overall premiums.







EDITORIAL

What Do We Really Know About VBID?
Quality of the Evidence and
Ethical Considerations for Health Plan Sponsors

Kathleen A. Fairman, MA, and Frederic R. Curtiss, PhD, RPh, CEBS

As health care proposals are debated and specific reforms are imple-
mented, there will be a vital need for solid, credible, actionable infor-
mation about the impact of current policies. ... To meet the needs of
health care reform, research will need to be significantly more respon-
sive to demands for findings that are timely and actionable.’

n March 2009, the Agency for Healthcare Research and
IQuahty (AHRQ) convened a meeting of “policymakers,

researchers, and producers of health care data” to “begin
developing a strategy to optimize the availability of informa-
tion and data for enactment and implementation of health
care reform.”! The needs described by participants were as
expected: timely information about “the likely concrete effects
of unique, specific policy proposals,” provided with an eye to
“the specific levers available to policymakers,” developed with
a “clear and transparent” methodology, and assessing “the
impact on the public sector and consumer.” It is telling that
the need for “solid data” was emphasized by “veterans of past
health care reform efforts,” who also observed that current data
needs “are much broader.”!

Data Promulgated Versus Data Used:

Is There a Credibility Gap?

The AHRQ’s envisioned role for accurate and transparent data
in developing and monitoring a redesigned health care system
represents an optimal scenario—if health care research “builds
it,” policymakers “will come.” Yet, the ways in which health
plan sponsors actually obtain and use information in making
benefit design decisions may not match this expectation. A
Diamond Management/Willis North America survey of large
and small employers in a variety of industry sectors, conducted
after passage of the Patient Protection and Affordable Care Act
(PPACA) using an unreported sampling methodology, found
that a slight majority (736 of 1,400, 52.6%) of respondents
cited “in-house personnel” as their primary source of infor-
mation about “the health care reform statute or regulations.”?
Insurance brokers and carriers were cited as a primary infor-
mation source by 25.1% and 6.6%, respectively. Only 5.2%
said that their primary information source was “free resources
and tools as published by government agencies.”? Recent news
reports also suggest that employers currently rely primarily
on consultants to guide their planning for implementation of
PPACA, including choices of cost-sharing levels and benefit
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designs.? Similarly, only 6% of human resource and benefits
managers responding to a 2010 Kaiser Family Foundation/
Health Research & Educational Trust health benefits survey
(N=2,046, response rate 47%) reported that they “review
performance indicators for their health plan’s service or clini-
cal quality,” and of that small group, only 18% reported using
Healthcare Effectiveness Data and Information Set (HEDIS)
measures promulgated by the National Committee for Quality
Assurance.*

Various factors may explain employers’ apparent reluctance
or inability to use externally promulgated information about
health care policy and quality. One is organizational size;
large and small employers generally exhibit markedly different
responses to external change.** However, as we have observed
previously, another possible reason for what appears to be
inexplicable indifference to the guidance of external “experts”
is appropriate wariness about recommendations that have not
yet been tested in rigorous research.’ That is, the most skeptical
decision makers may be the best informed about the limita-
tions of available evidence. A growing body of work suggests
that even widely used standards, such as ambulatory care met-
rics that are endorsed by key quality measurement organiza-
tions® and infectious disease treatment guidelines promulgated
by the Infectious Diseases Society of America,” are commonly
supported primarily by expert opinion or a methodologically
suboptimal evidence base. Moreover, guidelines supported
solely by observational evidence and/or expert opinion are
commonly refuted and replaced when subjected to the more
rigorous test of a randomized controlled trial.®

Slow Uptake of VBID: Information Gap or

Sensible Decision Making by Plan Sponsors?

The Rx Outcomes Adviser, a recently launched blog intended
to provide health plan sponsors with actionable and evidence-
based information about pharmacy benefits, highlighted in an
early posting the costs and benefits of value-based insurance
design (VBID), the lowering or waiving of copayments for
“high-value” medications in an effort to increase their use.’
Because the blog’s purpose is to help decision makers navi-
gate the challenge of reviewing and applying health outcomes
research to make well-informed policy decisions,'” a focus
on the cost-effectiveness of VBID is particularly appropriate.
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Section 2713(a) of the PPACA calls for the creation of guide-
lines to “permit a group health plan and a health insurance
issuer offering group or individual health insurance coverage
to utilize [VBID],”"! suggesting that whether to adopt a VBID
for the drug benefit may become an increasingly important
question for payers.

Yet, despite being launched more than 9 years ago as “a
concept that stands on science and equity”'? and sustained by
financial support from the pharmaceutical industry>'* and
enthusiastic popular press coverage,'”*” VBID (initially termed
“benefit-based copay”) has not caught on among the majority
of health plan sponsors. Recent VBID use rates are estimated
at approximately 20%, and plan deductibles over the past few
years have generally trended higher, not lower.'®-2* For example,
when 507 employers with at least 1,000 employees were asked
in the 2010 National Business Group on Health/Towers Watson
(NBGH/TW) survey to indicate benefit design strategies that
they had used during 2010, reductions in “pharmacy copays
or coinsurance for those with chronic conditions” were cited
by 19% of employers. Of 37 strategies mentioned in the 2010
survey, only 2 were used less often than copayment reductions:
increasing the use of selective provider networks and providing
incentives to use personal health records. In contrast, 23% of
employers reported having “significantly” increased “pharmacy
copays, deductibles or coinsurance” in 2010; 54% reported
offering a consumer-directed (high-deductible) health plan
(CDHP); and the percentage of CDHPs covering “preventive
prescription drugs” at 100% (i.e., no patient cost-sharing) was
just 20%."® When asked about their plans for 2011, 28% of
employers reported planning to significantly increase phar-
macy cost-sharing requirements, and total estimated CDHP
availability was expected to grow to 61%.'® Although reluctance
to expend funds on health care in a declining economy was
no doubt partly responsible for these trends, it is notable that
employers were willing to make investments in other areas.
For example, the percentages offering programs for lifestyle
behavioral change, health coaching, and smoking cessation
were 50%, 56%, and 76%, respectively.'®

Another indication of lukewarm interest in VBID is the
less-than-enthusiastic treatment it receives from most large
pharmacy benefits management (PBM) companies. This phe-
nomenon is curious and worthy of attention because PBMs
can be exceptionally customer-focused and would presumably
embrace customer demands that are popular in the market-
place, since they typically do not bear financial risk (e.g.,
capitation) for the cost of pharmacy benefits. Yet, instead of
pharmacy copayment reduction intended to improve medica-
tion adherence, PBMs focus more attention on alternative strat-
egies that include dispensing medication in 90-day supplies,
increasing direct contact between pharmacists and patients,
providing targeted refill reminders to nonadherent patients,
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and implementing or enhancing clinical disease management
programs (DMPs).*?® The annual drug trend reports (DTRs)
of PBMs, which reflect their marketplace strategies and benefit
design recommendations, suggest a recognition that nonad-
herence is a multifaceted phenomenon encompassing negative
perceptions about medications and side effects, patient char-
acteristics (e.g., low literacy, forgetfulness), and therapeutic
complexity requiring pharmacist intervention.****

However, the topic of VBID has not been avoided altogether
by PBMs. A few PBMs have reported observational investiga-
tions of the association between out-of-pocket cost and medica-
tion use?"?*3% or between medication adherence and all-cause
health care costs.” In a balanced approach to VBID, a health
plan-owned PBM advises against zero-dollar copayments
because “even as little as $5 per prescription gives the benefit
more perceived value to members;” suggests that plan sponsors
“carefully consider whether value-based pharmacy benefits
are a good fit” for members with adherence of less than 80%
for medications to treat diabetes, high blood pressure, or dys-
lipidemia; and recommends that to improve cost-effectiveness,
sponsors consider copayment reductions for generic drugs
only.?® These observations, and the advice of most PBMs to use
a variety of tools and messaging strategies to improve adher-
ence, are consistent with behavioral economics research sug-
gesting that consumer purchasing behavior is neither entirely
rational nor based solely on price.?

Peer-reviewed evidence about the reasons for payers’ reluc-
tance to adopt copayment reduction strategies is currently
unavailable. However, popular press and industry reports
suggest that major factors in the slow uptake for VBID include
(@) the “potential for short-term increase in utilization and
cost” with “uncertain” health benefits,?***> (b) the possibility of
“unintended incentives” that could reduce generic drug utiliza-
tion if brand drug copayments are reduced too much,* and (c)
synergies between business interests and the use of alternative
adherence promotion strategies.”

Payer Perspectives on High Cost and

Uncertain Evidence for VBID

A PBM medical officer interviewed for an October 2009 report
on novel business models in the PBM industry cited a focus
on improving medication adherence as an important market
niche. Although noting that medication nonadherence repre-
sents a “tremendous opportunity ... to lower medical costs, like
[emergency room] visits for asthmatics,” the PBM executive
argued against using copayment waivers to promote adher-
ence, largely because of the high cost of VBID relative to other
strategies that the PBM advocates as more effective: “Benefit
designs that eliminate copays increase compliance by 1 to 5
percent, but a company takes on a huge additional expense by
absorbing the copay. We found that moving patients to [mail
order pharmacy] is the single most important thing you can
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do to improve adherence.”®® The DTR of a health plan-owned
PBM similarly acknowledges that “quantifying the [return-on-
investment] for [VBID] is challenging” because “medical costs
avoided, improved quality of life, reduced absenteeism and
other positive outcomes are often cited but can be lost when
incentives are applied too broadly.”*

Popular press interviews with benefit design consultants
reported in May 2009 also suggested that cost relative to
uncertain benefit is an important consideration for employers
in making decisions about VBID, with one consultant noting
that because of the economic downturn “it’s a little bit harder
to get approval for reducing copays, especially when results are
a little bit squishy” and another suggesting that growth in the
copayment waiver trend is limited because “there’s not a ton
of data” about the effects of VBID on overall medical cost.*!
Nonetheless, a November 2010 press report on adopters of
VBID suggested that the estimated 18% of employers with a
chronic medication copayment waiver or reduction in place
as of 2009 “are convinced this [approach] works, despite an
absence of rigorous research to back them up.”*

Still, lack of reliable evidence about VBID may not be the
only reason for tepid response to it by most PBMs. First, PBMs
that own mail order pharmacies have an interest in using
copayment incentives to encourage use of mail order by refill
customers and might be expected for business reasons to rec-
ommend 90-day supplies, although some PBMs recommend
90-day dispensing for community pharmacies as well as mail
order.?® Second, PBMs may be reluctant to recommend copay-
ment reductions for brand medications for reasons that include
client preference and higher profit margins on generic than
brand drugs because of “spread” pricing.*?

Notably, however, research evidence suggests that both of
these PBM business interests are congruent with the needs of
health care consumers. That is, consistent with PBM recom-
mendations, mail order use is cost-effective for plan spon-
sors®* and positively associated with adherence to chronic
medication therapy,° although randomized trials of the
effects of mail order pharmacy use on patient outcomes are
clearly needed.’” Also supporting PBM recommendations are
the findings of AHRQ-funded comparative effectiveness analy-
ses suggesting that generic medications for high-prevalence
chronic conditions, such as hypertension and diabetes,*®*° on
average provide equivalent therapeutic effect at equivalent or
better safety—a remarkable bargain for patients considering
that 90-day supplies of generic drugs to treat high-prevalence
chronic conditions are commonly available for $10-$12 in
large community pharmacies.*

Proposal to Offset VBID Costs: Higher Cost Sharing for
“Low-Value” Services

VBID proponents rightly point out that the net total cost of
a VBID program consisting only of copayment reductions
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“critically depends on whether the incremental spending on
the targeted services, such as hypertension medication, can
be offset through a decrease in adverse events, such as hos-
pitalizations.”* In other words, does a health plan sponsor
that pays for both medical and pharmacy benefits and incurs
higher pharmacy benefit costs because of reducing or waiving
copayments for medications to treat high-prevalence chronic
conditions (e.g., diabetes, hypertension, dyslipidemia) reap
the benefit of healthier enrollees who incur fewer catastrophic
medical events (e.g., myocardial infarctions [MIs], strokes) as
a result of increased medication use? More importantly, do
health plan members—who ultimately pay a portion of the
cost of health policy decisions in their share of health plan
premiums—experience increased, decreased, or unchanged
health benefits when the health plan sponsor implements VBID
copayment reduction?

A transparent “plausibility calculator” analysis, designed and
reported by Melnick and Motheral in the March 2010 issue of
JMCP, suggests that “health plan sponsors are highly unlikely
to experience net savings by implementing VBID programs,
even under generous assumptions, for 2 reasons.”* First, price
elasticity for medications is generally low in commercially
insured groups, meaning that most copayment reductions go
to patients who would have been equally compliant without
the copayment savings. Second, in a population of commer-
cially insured enrollees “with varying risk levels,” the baseline
risk of avoidable expensive medical events (e.g., emergency
room [ER] visits and hospitalizations) is low, meaning that it
is mathematically nearly impossible for increased medication
compliance to prevent a sufficient number of expensive events
to offset the costs of copayment reductions.*

Advocates of VBID have argued based on “break-even”
economic modeling that VBID “can be effective”* but acknowl-
edge that “direct medical savings from increased use of services
with strong evidence of clinical benefit are unlikely to finance
the entire [VBID] investment in the short term.”" Thus, these
VBID proponents support “investments in processes to define
low-value care” and a benefit design that “couples cost-sharing
reductions for high-value services with cost-sharing increases
for services not identified as high value.”* This suggestion has
led to an important emerging issue for employers considering
VBID adoption—provider and patient acceptance of higher lev-
els of cost-sharing for services deemed “low-value.”!*##*

The Payer’s Dilemma: Value to Whom?

Methods for defining a “low-value” service are in their
nascence and are far from straightforward. Fendrick et al.
(2010) have suggested that services should be defined as
“low-value” if they “result in harm—for example, services with
D designation that are discouraged by the [U.S.] Preventive
Services Task Force” (USPSTF)—or, more broadly, if their cost
is “deemed too expensive for the health benefits produced.”*
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Health economist James Robinson has argued that “low-value”
services should be subsets of “high-cost health services,” such
as “biopharmaceuticals, implantable medical devices, advanced
imaging modalities, and specialized surgical procedures.”**
Various methods would be used to determine which high-
cost services would fall into the “low-value” subset, depend-
ing on the clinical circumstances. For biopharmaceuticals,
for example, Robinson proposes that value might be defined
based on the patient’s “clinical indication, disease severity, and
comorbidities,” perhaps in conjunction with practice setting
characteristics including “physician specialty, the presence of
care coordination, and patient education services.” He suggests
that U.S. Food and Drug Administration (FDA) approval might
also be used as an indication of value (i.e., drugs used off-label
would be subject to higher patient cost sharing), perhaps in
conjunction with a drug compendium or “an authoritative,
evidence-based care pathway.”** For implantable devices (e.g.,
stents, pacemakers), he proposes that payers “cover the basic-
function device, leaving the patient to buy up to a higher-
function alternative—unless the higher-function device were
known to offer a clinically better outcome to this particular
type of patient” as determined by “the health plan’s medical
management professionals in consultation with the patient’s
physician.”** And, for common surgeries, such as knee replace-
ments, “the insurer could specify a contribution that it would
make, with the contribution based on the payment rate for the
most efficient provider team in the local market. The patient
would be assigned responsibility for paying the extra costs
incurred if a higher-price provider team is chosen.”** Putting
aside the complexity of designing, maintaining, and adminis-
tering a system like that envisioned by Robinson, 2 important
and potentially controversial issues are apparent.

Whose “Evidence-Based Conclusion” Prevails in Determin-
ing “Value?” First, key organizations, viewing the same evi-
dence, often reach different conclusions about the value of
medical services. For example, the suggestion by Fendrick et
al.* to assign a “low-value” designation to USPSTF “D” services
is reasonable, but the USPSTF currently has a D designation for
teaching women to perform monthly breast self-examinations
(BSE)® and, at this writing, appears poised to give prostate
cancer screenings for men in all age groups a D designation in
an upcoming meeting.*® In contrast, screening guidelines pro-
mulgated by the American Cancer Society (ACS) describe BSE
training and prostate cancer screening as options that should
be made available to patients and providers, depending on the
patient’s level of risk and personal preferences.**

Similarly, the USPSTF currently has a C designation for
mammography before the age of 50 years, meaning that the
USPSTF “recommends against routinely providing the ser-
vice” because “there is at least moderate certainty that the net
benefit [of the service] is small” after accounting for both
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benefits and harms associated with the screening process;
these harms include primarily “psychological harms, unnec-
essary imaging tests and biopsies in women without cancer,
and inconvenience due to false-positive screening results” and
“overdiagnosis,” defined as the detection and treatment “of
cancer that would never have become clinically apparent.”*
Nonetheless, the USPSTF recognizes the possibility of “con-
siderations that support providing the service in an individual
patient,” including “the patient’s values regarding specific ben-
efits and harms.”® In contrast, the ACS recommends annual
mammograms beginning at 40 years of age “and continuing for
as long as a woman is in good health.””' The American College
of Radiology (ACR) goes a step further in describing the value
of screening mammography for women aged 40 to 49 years,
calling the USPSTF recommendations “ill advised and danger-
ous” and “unconscionable,” describing annual mammography
screening for women aged 40 years or older as “one of the
major health care advances of the past 40 years,” and arguing
that the USPSTF “selectively reviewed the literature, ignor-
ing hundreds of well-regarded studies on the subject.””* This
controversy leaves a payer that is trying to define cost-sharing
levels based on “value” with an obvious and seemingly irrecon-
cilable conundrum: which evidence-based conclusion should
the payer adopt in determining the value of mammography for
women aged 40 to 49 years—that of the USPSTF, the ACS, or
the ACR?

Ethical Considerations in Deeming Services “Low-Value”
When Evidence is Uncertain. Second and more important, a
policy of redirecting scarce resources from one patient group
(users of high-cost medical services, often for catastrophic ill-
ness) to another patient group (users of chronic medication
therapy for high-prevalence conditions, often for primary
prevention) has profound ethical implications that require
thoughtful consideration of the evidence about the proposed
policy change. In other words, consistent with the principles
of comparative effectiveness research, appropriate and ethical
resource allocation requires reliable and valid evidence about
the costs and benefits of available alternatives. Yet, as Choudhry
et al. (2010) observed in a recent review, “there is a paucity of
data to indicate for which services cost sharing should be
increased,” as well as a “lack of evidence” about whether drug
copayment reductions “will yield better health outcomes and
lead to reductions in other health care costs.”™* This lack of evi-
dence makes the resource allocation shifts suggested by VBID
proponents ethically questionable at the present time.

These ethical implications become even more cogent when
one considers the possibility that reduced brand drug copay-
ments could potentially incentivize patients to use brand
medications for therapeutic purposes that could be served with
generics, a phenomenon of “unintended incentives.”** Such
incentives reduce the affordability of the benefit, both overall
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and—a point that often goes unnoticed—for the individual
patient who pays an unnecessarily high, albeit reduced, copay-
ment for the brand drug.

The clinical implications of potentially encouraging greater
first-line brand drug use should also be thoughtfully consid-
ered because the risks and benefits of newer medications are
sometimes not as fully understood prior to FDA approval as
they are in the postmarketing phase. The history of rosiglita-
zone—a top-selling diabetes drug that was initially approved
in 1999 but “significantly” restricted by the FDA in September
2010 because new studies suggested that it elevated cardiovas-
cular event risk—provides a case in point.”>>*

Early Responses to Defining “Low-Value” Services. Given
these uncertainties, it is perhaps not surprising that early efforts
to implement VBID programs encompassing both copayment
reductions for “high-value” services and copayment increases
for “low-value” services have been met with skepticism and
controversy. In March 2010, Kaiser Health News reported that
5 insurers in Oregon had begun offering a benefit design that
provided free or low-cost physician visits and prescription
drugs for certain chronic conditions (asthma, congestive heart
failure, diabetes, depression, heart disease, chronic bronchitis,
and emphysema) but required much higher patient cost shar-
ing for “treatments deemed overused.”> Patients using targeted
“overused” treatments—such as knee or hip replacement,
coronary artery bypass surgery, stent placement, hysterectomy,
certain imaging examinations, and ER visits—would pay
double the usual plan deductible, double the office visit copay-
ment, and up to one-half of hospitalization and ER cost, up to
an annual out-of-pocket maximum of $1,500 for individuals
and $3,000 for families. Only 1 employer, a steel manufacturer,
adopted the plan offering, and its head of benefits estimated
that only 7% of workers would select it.”

Detractors of this and similar VBIDs argue that the designs
fall into a “danger zone of limiting access to medical care” and
that they represent “too much of a blunt instrument.”> For
example, not every patient with heart disease can be treated
medically instead of surgically, and “while researchers say that,
overall, too many hysterectomies are performed, women with
uterine cancer have little choice.” When the state of Oregon
implemented a similar VBID for its public employees in 2010,
its planning group “ruled out including cardiac treatments and
hysterectomy in the higher-cost [category of] coverage because
doing so was considered too contentious.”®

Inaccurate Descriptions Hamper Efforts to Evaluate VBID

The important task of finding answers to the question of VBID’s
effectiveness in improving patient health has been complicated
by deficiencies in the base of evidence about pharmacy benefit
copayment change. We noted in a 2008 editorial that evidence
suggesting an effect of VBID on medication adherence was
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scant and methodologically nontransparent.”” We have also
noted that the “case” for the negative effect of typical copay-
ment increases on adherence has been made primarily with
research employing observational designs in which association
was sometimes erroneously equated with causation; quasi-
experimental (pre vs. post with comparison group) studies of
typical copayment increases in commercially insured groups
have generally found positive outcomes for patients and plan
sponsors.8-6!

Unfortunately, much of the literature on cost sharing has
tended to overstate or misstate previous research findings,
suggesting that cost sharing had a greater influence on medica-
tion adherence than was actually documented in the original
work. For example, in discussions of cross-sectional analyses
comparing higher versus lower cost sharing levels, one some-
times sees references to “price responsiveness” to “[copayment]
changes” when no copayment change was measured®® or to
“adherence” outcomes from studies that included no measures
of adherence;”” and seemingly small but often substantively
important discrepancies are common. In a recent example, a
2008 study by Sedjo and Cox® of changes in statin utilization
following simvastatin (Zocor) patent expiration was among
the studies cited in the introduction to a research article to
support a statement that medication adherence increases by
2%-5% in the first year after VBID implementation.®> Sedjo
and Cox did find that following simvastatin patent expiration
and the resulting change from a brand to generic copayment
(not a VBID program implementation), the medication pos-
session ratio (MPR) for simvastatin users increased by a mean
adjusted 0.52%, compared with an MPR decline of 2.02% for
users of brand statins other than simvastatin, who experienced
no copayment decrease. However, they also found that among
patients who experienced the greatest copayment decreases
measured in the study, more than $15, price elasticity was
—0.02—that is, no meaningful price responsiveness; and, they
found that the percentages of patients whose MPR increased
from less than 80% before patent expiration to at least 80%
after patent expiration were 10.5% in the simvastatin group
and 10.0% in the group using other brand statins—that is, no
meaningful difference.®

A more serious discrepancy appeared in the introduction
to a recently published research article, in which a study by
Huskamp et al. (2003) was cited to support the statement that
“prescription drug benefits that shift greater costs to consum-
ers or increase barriers to access can result in lower rates
of drug treatment, poorer adherence, and increased rates of
treatment discontinuation.”® This description is inconsistent
with the actual finding of Huskamp et al. that a change from
a single-tier $7 copayment to a 3-tier $8/$15/$30 benefit,
but not a change from a 2-tier $6/$12 to a 3-tier $6/$12/$24
benefit, was associated with a reduced probability of using
medication in 3 therapy classes (proton pump inhibitors,

Vol. 17, No. 2 www.amcp.org



http://www.nytimes.com/2010/09/24/health/policy/24avandia.html?_r=2

http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm226975.htm

http://www.kaiserhealthnews.org/Stories/2010/March/11/value-based-health-insurance.aspx

http://www.kaiserhealthnews.org/Stories/2010/March/11/value-based-health-insurance.aspx

http://www.uspreventiveservicestaskforce.org/uspstf09/breastcancer/brcanrs.pdf

http://www.kaiserhealthnews.org/Stories/2010/March/11/value-based-health-insurance.aspx

http://www.amcp.org/data/jmcp/JMCPMaga_March 08_198-204.pdf

http://www.amcp.org/data/jmcp/501-507.pdf

http://www.nejm.org/doi/full/10.1056/NEJMsa030954

http://www.amcp.org/data/jmcp/JMCPMaga_JanFeb 08_070-082.pdf

http://www.amcp.org/data/jmcp/JMCPMaga_March 08_198-204.pdf

http://www.ajmc.com/media/pdf/AJMC_08dec_Sedjo_813to818.pdf

http://www.ajmc.com/media/pdf/AJMC_08jul_Chernew_412to414_.pdf

http://www.ajmc.com/media/pdf/AJMC_08dec_Sedjo_813to818.pdf



What Do We Really Know About VBID?
Quality of the Evidence and Ethical Considerations for Health Plan Sponsors

angiotensin-converting enzyme [ACE] inhibitors, and
statins).®® More importantly, Huskamp et al. found that
treatment discontinuation rates were significantly higher for
patients who experienced a $23 copayment increase (from $7
to $30) but not for patients who experienced a $12 copayment
increase (from $12 to $24). And, perhaps because of type 1
error or an unmeasured confounder, among patients taking
ACE inhibitors, treatment discontinuation rates were lower (not
higher) for the patients who experienced a copayment increase
from $12 to $24 than for patients whose copayments remained
unchanged at $12—that is, persistence with ACE inhibitor
therapy was better for patients with a higher copayment.®

The Huskamp et al. study has been inaccurately described
elsewhere including a 2008 commentary, which indicated that
“when an employer increased cost-sharing requirements by
about $10 to $20 per prescription...21% of patients stopped
taking their medication for high cholesterol (compared with
11% in a control group);”®* the actual research finding by
Huskamp et al. for a group experiencing a copayment increase
of approximately $10 was that 3 of 33 (9.1%) statin users whose
copayment increased by $12 versus 1 of 25 (4.0%) statin users
without a copayment increase discontinued statin use, a non-
significant difference (P=0.45).°"

The same commentary, an assessment of policy implica-
tions from the Rand Health Insurance Experiment (RHIE) and
selected observational studies, indicated that by discouraging
use of appropriate health care services, cost sharing “could lead
to additional hospitalization, emergency department visits, and
even death.”®* The RHIE did find that higher levels of cost shar-
ing led to reduction in use of health care services, including
both those deemed essential and nonessential by RHIE inves-
tigators; yet, the RHIE found that these service use reductions
had no effects on health except for a few minor outcomes (e.g.,
vision, dental, and increase of an average 3 millimeters mer-
cury [mm Hg]| in diastolic blood pressure) that were limited
to low-income RHIE enrollees only.>® In contrast to the com-
mentary’s portrayal, RHIE authors even argued in 1987 and
1992 that their finding of “enormous potential savings” from
cost sharing, with “little apparent health impact on the kind of
people who typically are covered under employer health insur-
ance,” may have prompted plan sponsors to increase coinsur-
ance and deductibles in the years immediately following the
RHIE’s publication, resulting in large health care cost savings
nationwide.®>¢7

New Observational Evidence

About VBID Copayment Reduction

Since publication of our earlier observations about deficien-
cies in research on VBID,**" new copayment reduction stud-
ies using nonrandomized comparison groups have been
published 2636871 and an additional study® measured the
association between medication adherence and all-cause health
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care costs (Appendix). Although all the VBID studies provided
evidence that implementation of VBID might have a small
favorable effect on medication adherence, none provided the
information that payers need to make an informed decision
about VBID because of serious problems in reporting, program
design, and effect calculation.

No Information About Generic Utilization. None of the
new studies of VBID reported its effect on generic utiliza-
tion,**0%8-71 an especially important omission for programs in
which copayment reductions either included brand drugs?*7
or were limited to brand drugs.®®"" Failure to report the effects
of brand drug copayment decreases on generic drug utiliza-
tion is especially problematic because previous observational
investigations have found an association between prescription
drug cost-sharing increases and increased use of lower-cost
medications (i.e., generic and preferred brand drugs) in the
same therapeutic class.”®¢!

No Information About Payer Cost. None of the new VBID
studies reported the cost of the intervention to the payer.?*%*687!
A report by Gibson et al. (2011a) of a program in which coin-
surance rates for brand antidiabetic drugs were reduced—from
20% for tier 2 and 35% for tier 3 to the 10% level previously
in place only for generic medications—is especially notable
because it purported to show a favorable return-on-investment
(ROD) attributable to medical cost offsets but actually measured
total costs, not payer costs.”" In other words, the calculation
ignored the cost to the employer for the copayment waivers
(i.e., the cost shift from patient to payer); thus, its results do
not represent ROI from the payer perspective. The report also
indicated significant effects for VBID only for a subgroup of
patients enrolled in a DMP but did not report the cost of the
DMP. This omission of DMP costs is especially important
because the program was intensive, including nurse telephone
outreach, coaching, and monitoring, in addition to numerous
written educational components.” Thus, despite the indication
in the article’s title that VBID coupled with a DMP “produced
savings,” the study did not address that research question.

In another report by Gibson et al. (2011b) of a copay-
ment reduction intervention for medications to treat diabetes,
asthma, and hypertension, the authors “raise the prospect
that this program may have saved the company money by
reducing other medical costs” because “clinical effects such as
changes in glucose levels, blood pressure, and lung function-
ing might have occurred,” but no assessment of these measures
was made, and the report’s quantitative analysis indicated no
significant association between VBID and any of 3 measures
of spending (pharmaceutical, medical, or total) during the
3-year post-implementation period.” The study report also
transparently disclosed 2 important confounding factors—a
DMP was phased in for the VBID employer during the post-
implementation period, and the VBID employer was a phar-
maceutical manufacturer that provided its brand drugs free of
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lllustration of the Mathematical Effect of Removing Patients Making
Medication Switches Before Calculating Discontinuation Rates

Number Switching to

Discontinuation
Rate After Removing
Switching Patients

Number Discontinuing Actual

Hypothetical Plan Number of Users Generic Medication Therapy Discontinuation Rate from Denominator
Plan A—VBID? 100 0 10 10.0% 10.0%
Plan B—tiered benefit? 100 20 10 10.0% 12.5%

aThis example assumes, for purposes of illustrating the mathematical effect, that patients in the VBID had no incentive to switch from brand to generic medication, in con-

trast to patients in the traditional tiered benefit plan.
VBID =value-based insurance design.

charge to employees. Unfortunately, the brand drugs were not
named and the DMP was not described, making it difficult for
decision makers to interpret or use the study results in esti-
mating the costs and benefits of VBID. Finally, as in the other
recent report by Gibson et al., the authors indicated that “the
program was mostly cost-neutral to the company;” however,
the measure of expenditures was “eligible charges,” which was
not defined specifically but appears to be a total (rather than
a net after copayment) that does not represent the health plan
sponsor’s costs.”

Unfortunately, in addition to failing to report the cost of the
intervention to the health plan sponsor, none of the new VBID
study reports contained even enough quantitative information
for readers to calculate the intervention cost. Although most
provided some information about mean copayment amounts
paid per claim by the intervention and/or comparison groups
before and/or after the intervention, only a few provided quan-
titative information for both time periods and groups, and none
provided information about utilization (number of claims),
which is essential to translating cost per claim into total cost.
Additionally, tier-specific utilization data were not included in
any of the new VBID study reports but are necessary to deter-
mine whether utilization shifts to drugs in higher or lower tiers
affected payers’ ingredient cost expenditures.

Problems in Study Design and/or Reporting. Several prob-
lems in recent VBID research reports, including discrepancies
between study methods and either methodological or clinical
guidelines, are apparent (Appendix). For example, in an analy-
sis of therapy discontinuation rates for a VBID program for
antidiabetic medications, Chang et al. (2010) removed from the
denominator patients who made a medication switch from one
antidiabetic subclass to another (e.g., from a thiazolidinedione
[TZD] to metformin or to a sulfonylurea).® This decision had
the mathematical effect of inflating the discontinuation rate
overall, and especially in the presence of even appropriate
and desired switches from brand to therapeutically equivalent
generic drugs, thereby systematically biasing the analysis to
find higher “discontinuation” rates for the comparison group
than the VBID group (Table 1). Unfortunately, the report does
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not contain the patient subgroup counts necessary to calculate
unbiased discontinuation rates for the study groups.

Less serious but still important is a problem with attrib-
uted causal linkage that appears in a transparent and clearly
reported analysis by Roebuck et al. (2011) of the association
between medication adherence and all-cause health care
costs.” In that analysis, the authors made no assessment of
whether the observed all-cause utilization could reasonably
be clinically attributed to medication nonadherence (e.g.,
cardiovascular events vs. automobile accidents); the authors
chose instead to rely solely on fixed-effects statistical modeling
techniques to establish causal linkage, a suboptimal method
for observational analysis.”> Additionally, the authors assumed
that a patient with a chronic disease diagnosis (heart failure,
diabetes, hypertension, or dyslipidemia) but without pharmacy
claims had medication adherence of zero, regardless of whether
any medication was prescribed. This decision excludes the pos-
sibility of nonpharmacologic interventions based on lifestyle
modification and is, although appropriate for heart failure,
inconsistent or only partly consistent with treatment guide-
lines for the other 3 disease states.””"

Another problem common to varying degrees in the new
VBID studies is lack of specificity in the descriptions of sample
construction. For example, only 1 included a sample selec-
tion flowchart to enable the reader to determine the effect of
each sample inclusion and exclusion criterion,* although this
information is considered a standard for research reporting.’>
Moreover, it was difficult to determine key details, such as the
specific criteria used to define a “user” of a particular drug class
or to qualify for DMP entry, in many reports. Similarly, in many
VBID reports it was difficult or impossible to identify the pre-
intervention values and/or the absolute change amounts for the
outcome measures.

Still No Randomized Trials. As Roebuck et al. candidly
acknowledge, even a well-done multivariate statistical analy-
sis controlling for fixed effects (e.g., as a proxy for “healthy
adherer” effects) is “not as good as a randomized controlled
trial in establishing causality.”*' The report by Gibson et al. of
the brand antidiabetic drug copayment reduction program is
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especially notable in this regard because its findings strongly
suggest that the “effects” of the program were actually due to
confounding. Specifically, the study found that among DMP
participants, compliance with recommended screening and
monitoring (i.e., primary care provider visits, hemoglobin Alc
tests, lipid tests, and urinalysis) was higher for VBID enroll-
ees than for comparison group patients.”! However, the study
report indicated that the VBID program changed pharmacy
copayments only. There is no logically apparent causal linkage
between pharmacy copayments and receipt of guideline-based
medical care, and the study authors offered none in the report.
Like the finding of Dormuth et al. (2009) that patients com-
pliant with statin therapy were less likely than noncompliant
patients to have automobile and workplace accidents,”® the
findings of Gibson et al. sound a cautionary note for those who
attempt to equate association with causation; the resulting con-
clusions may be biologically or logically implausible.

In contrast, an observational analysis by Maciejewski et al.
(2010) is commendable for its inclusion of a comparison group
of patients treated with therapy classes in which copayments
were reduced in both the VBID intervention and comparison
groups. The authors made the reasonable case that the lack of
VBID “effect” in these classes, coupled with the positive asso-
ciation of VBID with adherence in the other study drug classes,
strengthened the internal validity of their findings.®® A study
by Choudhry et al. of copayment elimination for statins and
copayment reduction for clopidogrel, effective January 1, 2007,
appears to have good internal validity;®® however, the interven-
tion was conducted among enrollees whose employer coupled
widely publicized copayment reductions with intensive educa-
tional interventions in 2002, making the context and external
validity of the 2007 intervention unclear.

Costs and Benefits of VBID Interventions

The 2 new VBID studies with the strongest internal validity,
one by Choudhry et al. and the other by Maciejewski et al.,
suggest a VBID effect size of approximately 1.5 to 4 percentage
points in adherence measured by MPR or proportion of days
covered (PDC).%*%® Effect sizes of about 2.6 to 4.0 percentage
points annually were reported previously by Chernew et al.
(2008) for copayment reductions (for tier 1/tier 2/tier 3) from
$5/$25/$45 o $0/$12.50/$22.50 for diabetes drugs, statins,
and antihypertensive drugs (ACE inhibitors and angiotensin 11
receptor blockers [ARBs]).”® Despite the statistical significance
of MPR or PDC changes of 2 to 4 percentage points measured
using large samples, these changes represent only 7 to 15
added days of therapy per year on average (e.g., 0.02 X 365=7.3
days).

The costs and benefits of these small adherence improve-
ments have not yet been reported. In a previous editorial on the
study by Chernew et al., we used national data to compensate
for missing information in the study report and estimated that
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the approximate payer cost per member per year (PMPY) for
that VBID program after full phase-in was $18.60 ($1.86 mil-
lion per year in a drug plan with 100,000 members) for statins
to achieve a 3.4 percentage point increase in MPR, or about
12 added days of therapy each year on average.”” Although
the VBID for statin drugs reported recently by Choudhry et
al.®® was limited to patients using prescription medications for
diabetes or cardiovascular disease, one could reasonably assess
the cost of providing free statins to all statin users in a health
plan by using the mean pre-intervention statin copayment
of $24 per claim reported by Choudhry et al., coupled with
the use prevalence rate of 12.1% and 10.0 claims per user per
year reported by a PBM for 20092° to calculate an estimated
VBID cost of approximately $29 PMPY (12.1% x10.0x $24).
For the VBID group in the study by Maciejewski et al., the cost
would be lower because the intervention consisted of a generic
copayment waiver; however, the estimate of VBID cost would
be somewhat misleading because in both the VBID and com-
parison groups, all tier 3 brand drugs in the study drug classes
were set to a tier 2 copayment. Putting aside that limitation,
and assuming that the pre-intervention generic dispensing
ratio for statins (38%) was unchanged in the post-intervention
period, the cost of waiving the approximately $11 generic
copayment in the study by Maciejewski et al. would be $5.06
PMPY (38% x12.1% % 10.0 x $11).

Three key points about these calculations are noteworthy
for payers. First, these figures illustrate the conclusion reached
by Melnick and Motheral based on their VBID plausibility cal-
culator that mathematically, it is nearly impossible for a health
plan sponsor to achieve cost neutrality in VBID programs using
medical cost offsets, with the possible exception of programs
applied only to generic medications.* Assuming that a private
payer incurs a cost of approximately $60,000 per patient for
a major cardiovascular event (in 2006, costs per hospital stay
billed to private insurance were $44,733 for coronary artery dis-
ease, $54,697 for MI, and $44,239 for stroke),” achieving cost
neutrality for a VBID program that costs $29 PMPY in a plan
with 100,000 members would require prevention of an addi-
tional 48 cardiovascular events per year ($2.9 million divided
by $60,000). Thus, using clinical trial data as indicators of the
baseline effectiveness of statins in preventing major cardiovas-
cular events (Table 2)%-5 for the health plan’s assumed 12,100
statin users (use prevalence of 12.1% x 100,000) and assuming
a baseline MPR of 50%-80%, a VBID copayment reduction
program that costs $29 PMPY would have to increase the
effectiveness of statin treatment by approximately 41%-49% in
secondary prevention (e.g., an increase of 48 over a baseline of
97 to 118 patients in whom events are prevented annually) and
68%-79% in primary prevention—despite increasing medica-
tion adherence by only about 4%-6% (3 percentage points
improvement over a baseline MPR of 50%-80%) to break even.
As VBID proponents have observed, additional cost offsets
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m Effectiveness of Statin Treatment in Preventing Major Cardiovascular
Events in a Hypothetical 100,000-Member Health Plan

Per-Patient
Probability of Annual
Having at Least Length of Annual Number of
Description of 1 Avoided Event Follow-Up Probability Number Patients with
Events Avoided During Follow- Period of Event of Treated at Least 1
Study by Statin Treatment Up Period (Years) Avoidance? PatientsP Avoided Event¢
LIPID Secondary Events (30 deaths, 0.048 6.1 0.0080 12,100 97
Prevention Trial8! 28 nonfatal Mls, and
9 nonfatal strokes)
were avoided in an
unduplicated 48 patients
for every 1,000 treated.
Meta-analysis of all statin Events were avoided in 48 0.048 5 0.0098 12,100 118
users, secondary prevention8? patients per 1,000 treated.
Meta-analysis of all statin Events were avoided in 25 0.025 5 0.0051 12,100 61
users, primary prevention®2 patients per 1,000 treated.
JUPITER, primary 0.59 composite endpoint NA NA 0.0059 12,100 71d
prevention80 events per 100 person-
years of follow-up.d

4Annual rate is derived algebraically from the cumulative probability formula: C=1-(1-a)", where C=cumulative probability, a=annual probability, and n=number of

years$*—that is, a=1-(1-C)1/n.

bNumber of treated patients is derived from 12.1% annual statin use prevalence®® times assumed health plan population of 100,000 enrollees.

“Number of treated patients x annual avoided event rate. Annual probabilities shown in table are rounded to the fourth decimal.

dFor the first 3 rows of the table (the meta-analysis and the LIPID trial), the final outcome reflects the estimated number of patients in whom at least 1 event is avoided.
For the last row of the table (JUPITER), the final outcome reflects the estimated number of avoided events.

JUPITER = Justification for the Use of Statins in Prevention: an Intervention Trial Evaluating Rosuvastatin; LIPID = Long-Term Intervention with Pravastatin in Ischaemic

Disease; MI=myocardial infarction; NA=not applicable.

from improved worker productivity (e.g., reduced absenteeism
and disability days), although not easily measured, are possible
for active employee groups;*™ however, it is difficult to imagine
that these effects would be substantial given the small size of
the medication adherence effects.

Second, the results of the Maciejewski et al. analysis suggest,
consistent with PBM observations, that the adherence effects
of dispensing medication in 90-day supplies may overwhelm
those of VBID. In the Maciejewski et al. analysis, enrollees with
at least 1 pharmacy claim for a 90-day supply had adherence
rates 17 to 22 percentage points higher than those of patients
without any 90-day supplies.”” Notably and unfortunately,
none of the other new VBID studies reported utilization rates of
90-day supplies or mail order pharmacy or analyzed the effect
of 90-day supplies on medication adherence.

Third, the need to calculate these “back-of-the-envelope”
estimates from published research articles highlights deficien-
cies in the base of evidence about copayment reduction pro-
grams, especially for payers that need actionable, quantitative
estimates of the impact of adherence promotion strategies on
economic and clinical outcomes.

What to Expect When You're
Expecting Information About VBID
In their 2008 report of the association of VBID with MPR
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changes of 2.6 to 4.0 percentage points, Chernew et al.
predicted that “because clinical evidence supports adherence to
these medications, we expect health improvements, although
we do not quantify them in this study.””® In an accompany-
ing press release from the sponsoring institution, the study’s
lead author speculated that “while future studies need to be
done to actually quantify this specifically, there is considerable
evidence that use of the classes of medication in this study will
reduce the frequency of adverse clinical events and associated
hospitalizations and ER visits.”'> However, about 2 years later,
the research team reported that “preliminary statistical analysis
of the spending data” for the VBID had “indicated considerable
uncertainty surrounding estimates of the impact of the [VBID]
intervention on aggregate spending,” preventing econometric
analyses of the data and prompting the investigators to develop
a pharmacoeconomic model instead of analyzing the actual
observed outcomes for the sample.* Unfortunately, no data on
hospitalizations or ER visits—consequences of the “adverse
clinical events” that the investigators had suggested would be
prevented by the VBID—were reported.

Similarly, an analysis plan for a study of the MHealthy ini-
tiative, a VBID program that was implemented for University
of Michigan employees and their dependents with diabetes
on July 1, 2006, was published in April 2009.%> The analysis
plan indicated that study follow-up would end 30 months
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after implementation, or approximately January 2009, and
that the analysis would assess the primary outcomes of
medication utilization and adherence, as well as secondary
outcomes including health care costs and utilization rates for
outpatient visits, ER visits, and hospitalizations.®* Although
the MHealthy study follow-up was scheduled to end more
than 2 years ago at this writing, to date the only reported
findings of which we are aware include a brief mention,
reported in a 2010 review article, of “preliminary results”
indicating that the MHealthy intervention was associated
with “a 7 percent increase in adherence to blood pressure-
lowering medication and a nonsignificant 4 percent increase
in adherence to statins.”"

Against this shortfall of evidence promised but not yet
reported, several reasons for a “caveat emptor” approach to
VBID research are apparent, including the following key
points.

Isolated Significant Findings. Because of cumulative type 1
(false positive) error, it is mathematically expected that at least
1 finding in a series of numerous statistical tests will be statisti-
cally significant solely because of chance. For example, in 20
statistical tests at an alpha of 0.05, the probability of at least 1
false positive finding is 64%.%* In the presence of publication
bias, these multiple tests are not necessarily apparent to readers
of a single research article. We encourage health plan sponsors
to be mindful of the history of VBID research reporting (or
nonreporting) in considering the results reported in any single
publication, especially for hospitalizations and ER visits.

Causal Linkages. In viewing published results of observational
studies of VBID programs, payers should consider whether the
findings are plausible. For example, one would not expect large
medical cost offsets from tiny medication adherence gains, large
adherence gains from small cost-sharing changes, or changes
in a measure of quality of care that is not affected by pharmacy
copayments (e.g., receipt of guideline-based medical care, such
as examinations and laboratory tests). Although understanding
complex nuances of methodological and statistical techniques
may be difficult for managed care decision makers who lack
research training, consideration of basic clinical and practi-
cal causal logic is not difficult and will go a long way toward
assessing the validity of VBID studies.

Total Cost Versus Health Plan Sponsor Cost: A Major
Difference for Payers. To date, 3 assessments of costs associ-
ated with VBID have either measured™ " or estimated® change
in total cost, including both the payer cost and the patient
cost share. Although this method is not inherently erroneous
because it is common for health policy research to examine
cost outcomes from a societal perspective, it produces a result
that is uninformative for health plan sponsors making a
decision about VBID. The financial effects of VBID on plan
sponsors are the sum of (a) increased medication adherence
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(an effect that is captured in the total cost measure), and (b)
the reduction in copayment (an effect that is not captured in
the total cost measure). Because of the inelasticity (lack of price
responsiveness) in drug purchasing behavior in commercially
insured groups, a calculation of total cost change in a VBID
program will produce a small estimated effect that understates
the actual cost of VBID to the payer. Yet, only 1 of the 3 reports,
the economic “break-even” analysis by Chernew et al.,¥ trans-
parently disclosed in the study report the implications of the
analytic perspective for plan sponsors. Thus, when provided
with information about VBID costs and benefits, health plan
sponsors should check carefully to determine if payer costs
were measured.

Overextension. Completion of the first randomized trial
of a copayment reduction intervention is expected in early
2011." That study, the Post-MI FREEE (Free Rx and Economic
Evaluation), is a test of eliminating copayments for secondary
prevention medications (statins, beta-blockers, ACE inhibitors,
and ARBs) for patients aged 64 years or younger following
hospitalization for ML.¥ Because the baseline probability of
adverse cardiovascular events is higher in a patient population
with a previous MI than in the population of cardiovascular
medication users as a whole, the likelihood of finding clini-
cal benefits is higher in this patient sample than in a typical
patient population in which medications are used both for
primary and secondary prevention. Yet, an unfortunately com-
mon occurrence in health policy research is the overextension
of findings from a study sample manifesting one set of charac-
teristics to a larger population with completely different clinical
or demographic characteristics. We have previously pointed
out the frequent inappropriate extensions of a study conducted
in a small group of low-income elderly with numerous chronic
illnesses to healthier patient populations and to different out-
comes—even to outcomes that were not studied in the original
research.®® In assessing the information presented in popular
press accounts and literature reviews, payers should compare
the assertions made about the Post-MI FREEE findings with
the study report—or the study abstract for decision makers
who lack the time to read the entire report—to determine if
findings are represented accurately or misstated.

VBID: What Should Health Plan Sponsors Do Now?

We predicted in 2008 that managed care was approaching
a crossroads at which policymakers would have to decide
whether to reject cost-sharing policies based on high-quality
evidence in favor of weaker, but more vigorously promoted,
evidence.®® That issue has become more acute and ethi-
cally important with the recent suggestions that the costs of
drug copayment reductions—often for primary prevention
using brand medications in therapeutic classes with generic
alternatives—should be offset by increasing cost-sharing
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requirements for patients using expensive treatments for seri-
ous or catastrophic illness. Assessment both of the evidence
and, more importantly, the limitations of the evidence regard-
ing VBID suggests 4 important steps going forward.

First, as Choudhry et al. observed in their recent review,
important questions about the effects of drug copayment
reductions on clinical and economic outcomes “should be
answered before [VBID] is used more widely.”"! Because VBID
has been associated with only minimal medication adherence
increases documented only in observational research, and
because no health or medical utilization outcomes (e.g., ER or
hospital use) have yet been reported for VBID programs, the
evidence is insufficient to support expanding its use at the
present time.

Second, managed care decision makers should refuse to
accept studies that lack transparent reporting necessary to
make even basic estimates of the costs and benefits of VBID.
Nontransparent study reports do not provide useful informa-
tion and should not be used for policymaking. For promul-
gators of research information, the logical corollary is that
continuing to publish suboptimal work will eventually cause
decision makers to be indifferent to study findings—exactly
the opposite of the goal that the AHRQ has set for evidence-
based decision making in health care policy.

Third and related, although it would seem that health care
decision makers should not have to be responsible for critical
appraisal of the information provided in peer-reviewed articles,
it appears that such critique is unfortunately necessary in cost-
sharing research because of a pattern of inaccurate statements
about research findings. In reading literature reports about
VBID, health care decision makers will find it helpful to read
the source materials—at least the study abstract and the results
tables if time is short—instead of relying solely on secondary
descriptions of what previous research has shown. Summary
study tables including critical appraisal of the evidence, such
as those that we have reported here and in previous JMCP
issues,”® as well as that reported by Motheral in the current
issue® are also helpful, and we encourage other health policy
researchers to provide summaries of this type for health care
decision makers.

Fourth, and most important from a policy perspective,
deliberations about whether to fund drug copayment reduc-
tions, especially for primary prevention, by directing scarce
resources away from a subset of prescribed medical and phar-
maceutical treatments should demand high-quality evidence.
Yet at this writing, nearly a decade after pharmacy benefit
copayment reduction was initially proposed as a means to
improve the outcomes of patients with chronic health condi-
tions, health plan sponsors have little of the information that
they need to assess the costs and benefits of VBID. Available
evidence is of suboptimal quality, much of it so opaque that it is
uninterpretable; outcomes critically important to enrollees and
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health plan sponsors, such as cost to the payer and effects on
generic drug utilization and patient health, remain either unex-
amined or unreported; and the only randomized trial of VBID
of which we are aware, the Post-MI FREEE, is laudable for its
design and transparency but limited to secondary prevention.
An evidence base that falls so far short of the AHRQ’s ideal for
health care policy research—timely, clear, transparent, solid,
and actionable—should be viewed as an example of how not to
inform health care system change.
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APPENDIX

Summary of Recent Observational Studies of
Copayment Reductions and Medication Adherence?

Chang (2010)2°

Overview: Study of copayment reductions for antidiabetic medications—free generics and insulin, reductions in copayments for tier
2 brand drugs, no change for tier 3, effective January 1, 2007, study period was January 1, 2006, through December 31, 2007.

Sample

Enrollees with at least 1 claim for an antidiabetic medication during the study period, classified as initiators (no claims in 2006)
and continuers/discontinuers (use in 2006 including final 45 days of the year); all were continuously enrolled throughout the study
period.

Groups

Intervention: 3 PBM clients without concurrent educational or DSM programs; n=20,173 (however, outcomes were reported for
only 2,538 patients). Copayments changed from $15 to $0 for generic; $30 to a range of $10-$15 for tier 2; a range of $30-$35 for tier
3 in both periods; mean copayments changed from $28 to $0 for insulin and from $21 to $10 for OADs.

Comparison: PBM clients without VBID; n=190,889 (however, outcomes were reported for only 8,912 patients), matched on “adju-
dication platform,” client type, benefit characteristics including “mail or retail coverage,” and “mean out-of-pocket costs at the group
level;” and by demographic characteristics and geographic region at the individual level. Copayments were $10 for tiers 1 and 2 in
both periods,? and ranged from $30-$35 for tier 3 in both periods; insulin mean changed from $23 to $28 and OAD mean was $18
in both periods.

Analysis

Comparisons of MPR, treatment initiation and DC rates pre-intervention vs. post-intervention for intervention and comparison
groups; DC rate calculations excluded patients switching to a different therapeutic antidiabetic subclass. Logistic regression models
of discontinuation and linear regression models of MPR adjusted for age, sex, and mail order use.

Results

* Treatment initiation rates were 2.3% intervention vs. 1.6% comparison group.
» Among initiators, DC rates were 16.0% intervention vs. 24.3% comparison; MPR was 0.857 intervention vs. 0.858 comparison.

» Among continuers, DC rates were 26.0% intervention vs. 29.8% comparison; MPR change was +0.049 intervention vs. —0.023
comparison.

Comments

* Calculations difficult to interpret because of missing information in study data tables, especially presentation of data for only a
small fraction of study cases.

* Pre-intervention values of most outcome variables not reported, making it difficult to interpret the practical/clinical significance of
study results.

* Prior to the intervention, use prevalence rates were about 1-2 percentage points higher, and the percentage with MPR more than
80% was much lower, in the VBID group than the comparison group; MPR change results could represent RTM, but pre-interven-
tion MPRs were not documented, making RTM effects difficult to ascertain.

* The effect of $4 generic programs among large community pharmacies is unknown; it is possible that higher treatment “initia-
tion” rates reflect switch from $4 generics (not in database and paid by patient) to $0 generics (in database and paid by health plan
sponsor).

* The decision to exclude from the DC calculation patients who made a subclass switch (a) masked the potentially positive result of
switching to lower cost medication and (b) artificially inflated DC rates in presence of elevated switch rates (Table 1), thereby bias-
ing the analysis to find higher DC rates in the comparison group.

* Insulin copayments increased by 22% in the comparison group from pre- to post-intervention.

Choudhry (2010)%8

Overview: Study of elimination of all statin copayments for patients with vascular disease or diabetes and reduction of copayments
for clopidogrel, effective January 1, 2007.

Sample

Patients who from January 2006 through December 2007 either (a) had at least 1 statin claim and proxy measure for diabetes and
vascular disease (at least 1 claim for diabetes medication or supply, beta blocker, or platelet inhibitor) or (b) had at least 1 claim for
clopidogrel; there was no continuous enrollment requirement for sample inclusion.

Groups

Intervention: Employees and dependents of Pitney Bowes; n=2,051 statins and 779 clopidogrel; mean copayments changed from
$24.18 to $0.60 for statins and from $17.22 to $8.86 for clopidogrel.

Comparison: Commercially insured enrollees of BCBS-NJ who used the same PBM; n=38,174 statins and 11,627 clopidogrel; mean
copayments changed from $11.80 to $11.95 for statins and from $10.65 to $14.43 for clopidogrel.

Analysis

Interrupted time series of monthly PDC from January 2006 through December 2007; GEE models controlled for demographics, ZIP
level data, and comorbidities.

Results

* Unadjusted: Statin PDC 2.8 percentage points higher for VBID than comparison “immediately after” implementation; clopidogrel
PDC 4.0 percentage points higher for VBID than comparison 12 months post-implementation.

* Adjusted: 3.1 percentage point “immediate” increase in PDC level for statins; 4.2 percentage point “immediate” increase in PDC
level for clopidogrel; no significant changes in slope in either group.

Comments

* Pitney Bowes implemented widely publicized copayment reductions and education beginning in 2002, 5 years prior to this copay-
ment reduction;¢ context of present study not clear. Analysis “unable to account” for the extent of participation in DMPs that were
available to both study groups.

* Mean copayment in comparison group was essentially unchanged for statins in pre- and post-intervention periods but increased by
35% (from $10.65 to $14.43) for clopidogrel.

* Generic simvastatin became available in June 2006, midway through the pre-intervention period,; it is not clear whether plans
encouraged switches to generic simvastatin during post-implementation period.

* Positive methodological decisions included the following: (a) days spent in a hospital or nursing home were subtracted from the
denominator; (b) statin PDC accounted for all drugs (i.e., switching did not count against PDC); and (¢) numerous sensitivity anal-
yses were performed (producing similar findings).
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Summary of Recent Observational Studies of

Copayment Reductions and Medication Adherence? (continued)

Gibson (2011a)7!

Overview: Study of reduction in copayment to 10% for all diabetes medications, including both generic and brand, effective January
1, 2006; a DMP also became available to both intervention and comparison group employees on January 1, 2006.

Sample

Enrollees aged 64 years or younger who either participated in DMP or opted out of DMP and were continuously enrolled in at least 4
consecutive quarters from 2005 through 2008; use of antidiabetic medication was not required for sample inclusion, and the authors
note that “our enrollee pool may have included patients who were using diet and exercise to manage their condition.”

Groups

Intervention: Employees and dependents of 2 units “of a large multi-industry firm” (n=33,160); n=1,876 in DMP and n=328 who
opted out of DMP. Copayments for diabetes medications changed from 10% generic, 20% tier 2, and 35% for tier 3 to 10% for all
diabetes medications (generic and brand).

Comparison: Employees and dependents in the rest of the firm’s units (n=59,038); enrollees were propensity matched for probabil-
ity of being in the intervention group based on demographic characteristics, health status (CCI and psychiatric diagnosis groups),
employment characteristics (e.g., salary vs. hourly, active vs. retiree), relationship to employee, and ZIP-level income and education;
n=1,876 in DMP and n=328 who opted out of DMP. Copayments remained constant at 10% generic, 20% tier 2, and 35% tier 3.

Analysis

Time-series panel data analysis of 1 baseline year (2005) and 3 post-implementation years (2006 through 2008), with calendar quar-
ter as unit of time; analyses were stratified by participation in DMP. Costs and utilization were analyzed using GEE, and costs were
measured as total payments (not payer costs).

Results

» Among DMP participants, MPR for VBID (copayment reduction) group compared with non-VBID group was 3.7 percentage points
higher in 2006, 5.1 percentage points higher in 2007, 6.5 percentage points higher in 2008; similar trends were observed for per-
centage of patients with MPR at least 80%.

» Among DMP participants, percentages complying with recommended tests and services were higher in VBID group than in non-
VBID group (e.g., percentage point differences in 2008: 4.5 for HbAlc tests, 5.0 for lipid tests, 7.7 for PCP visits, 4.0 for urinalysis).

* In non-DMP group, few significant differences between VBID and non-VBID groups, but (a) OAD MPR was 3.8-4.7 percentage
points higher with VBID in 2006 and 2007 (but not 2008) and (b) compliance in the first year was significantly lower with VBID
for HbAlc (5.2 percentage points) and urinalysis (3.1 percentage points).

* In DMP group, diabetes-related medical costs were lower and medication costs higher in all 3 years for VBID than non-VBID
group; authors estimated an ROI of 1.33.

* No consistent cost pattern for VBID vs. no VBID in non-DMP group.

Comments

» Enhanced compliance with screening/monitoring tests and medical examinations was described as an “effect” of VBID although
the VBID intervention changed drug copayments only.

* Report measured “ROI” on total costs paid by all sources (including the patient cost share) instead of payer costs. Thus, cost to
payer was not reported; results do not represent the ROI that should be expected by the payer; and description of VBID program as
“cost-neutral” does not accurately describe the payers’ cost outlays.

* Cost of DMP was not reported although the DMP was extensive and the positive results for VBID were limited to DMP participants.
Study report acknowledged that “to obtain a full cost estimate, some form of assignment into disease management, to measure
[DMP] effects and costs, would be necessary.”

» Criteria for invitation into the DMP were not specified, making the clinical characteristics of the sample unclear (e.g., any diabe-
tes diagnosis, use of particular services, such as hospitalizations, for diabetes, or what, specifically?); proportion of patients who
opted-out not reported for the comparison group.

* The authors apparently measured MPR as zero (0) for patients using diet and exercise alone, regardless of whether any medication
was prescribed—for example, pre-intervention insulin MPR was reported as 10% or less for all 4 groups.

Gibson (2011b)70

Overview: Study of a “large, global pharmaceutical firm” that implemented a VBID (copayment reduction) on January 1, 2005, for
drugs to treat asthma (SABAs, LABAs, leukotriene modifiers, inhaled corticosteroids, methylxanthines, mast cell stabilizers, and
combinations); HTN (ACE inhibitors, ARBs, diuretics, alpha-2 agonists, aldosterone receptor blockers); and diabetes (insulin and
OADs). In addition to the VBID, DMPs for “asthma, cardiac conditions, and diabetes were also implemented for enrollees in the com-
pany’s indemnity and point-of-service plans in 2005 and ... across all of the company’s self-insured plans in 2007,” with educational
materials about the programs “communicated to all employees ... starting in the fourth quarter of 2004.”

Sample Enrollees aged 18-64 years who were enrolled for a minimum of 1 year prior to the first quarter of enrollment post-implementation
and for at least 2 quarters after implementation; no other sampling requirements were imposed, and the sample included “enrollees
who did not use any medical services.”

Groups Intervention: n=25,784 before matching, 25,065 after matching; pre-intervention copayments not clear but appear to be 20%

coinsurance in community pharmacies and 10% in mail order pharmacy with minimum $10 and maximum $40; post-intervention
copayments were 10% coinsurance in community pharmacies and 7.5% in mail order pharmacies with the same minimum and
maximum. No quantitative information about cost-sharing was provided except that multivariate models estimated that in the first
post-implementation year, “enrollees paid $4 less on average for VBID medications with the VBID ($11.16) than without the VBID
($15.37);” the difference increased to about $5 per enrollee in the third post-implementation year; and, “overall cost-sharing amounts
declined 7.2% for VBID enrollees” from Q1 2004 to Q4 2007. Brand drugs manufactured by the employer were provided free of
charge to all enrollees in both periods.

Comparison: n=154,444 before matching, 25,065 after matching; enrollees insured in 4 “empirically similar” firms with data in

the Thomson Reuters MarketScan database were propensity matched for probability of being in the intervention group based on
demographic characteristics, health status (CCI and psychiatric diagnosis groups), employment characteristics (e.g., salary vs. hourly,
active vs. retiree), relationship to employee, ZIP-level income, and number of quarters of enrollment. No quantitative information
about copayments paid in either period was provided except that: (a) “patient cost-sharing did not change in the pre-period” and (b)
“cost-sharing increased 12%” from Q1 2004 to Q4 2007.
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Summary of Recent Observational Studies of

Copayment Reductions and Medication Adherence? (continued)

Analysis

Pre-post design with matched comparison group for 2004 (year prior to implementation) and each of 3 subsequent years—2005
through 2007; data file contained 1 observation per enrollee per calendar quarter, analyzed using GEEs with VBID treated as a time-
varying effect (trend) set to zero in Q1 2005 and 11 in Q4 2007. Outcomes were (a) use rate (percentage with at least 1 claim in
therapeutic class); (b) adherence based on PDC (at least 50% for asthma, at least 80% for HTN and diabetes); (¢c) number of 30-day
equivalent fills both overall and for VBID classes; and (d) total “eligible charges” for drugs and medical services.

Results

* Average drug spending on VBID medications in Q4 2007 was $68 for VBID group and $51 for comparison group.

» For diabetes drugs, use rates and number of fills did not significantly differ in any year; adherence was lower for the VBID group in
the first 2 post-implementation years and not significantly different in the third year.

* For asthma drugs, no significant differences on most measures in most years; only exception was that adherence to asthma medi-
cations (but not use rates or number of fills) was significantly higher in the third year only.

» For HTN drugs, adherence, user percentage, and number of fills were significantly higher in the VBID group in all years.
* GEEs showed no significant differences on any measure of total charges (prescription drug, medical, or total) in any of the 3 years.

Comments

* Results are impossible to interpret because of the absence of specific cost-sharing information and because of 2 unusual confound-
ing factors—provision of coincident DMP and of unnamed brand drugs free-of-charge in the intervention group.

* Abstract implies that adherence was higher with VBID in all classes, but data tables indicate that adherence and medication use
increased only for HTN medications.

« Authors “raise the prospect that this program may have saved the company money by reducing other medical costs” because “clini-
cal effects such as changes in glucose levels, blood pressure, and lung functioning might have occurred,” but these effects were not
measured.

* Cost-sharing change for the VBID program appears to be small (only a 7.2% decrease), making it likely that results for the inter-
vention group are at least partly attributable to the DMP or to another confounding factor.

« “Eligible charges” were not specifically defined (perhaps total provider-billed charges) but do not appear to represent the payer’s
outlays; thus, the authors’ description of the intervention as “mostly cost-neutral to the company” appears to be incorrect.

* Discussion describes nonsignificant cost differences as if they were significant.

« Authors indicate that results were similar in a subset of enrollees with pre-intervention drug use; however, description of results in

text does not match exhibit table, and the table names what appears to be the wrong pharmaceutical company (employer). Thus,
these results cannot be interpreted.

Maciejewski (2010)03

Overview: Study of a VBID (copayment reduction) in which (a) for both the intervention and comparison groups, all tier 3 brands
were made tier 2 in 8 classes, including 2 without generic drugs (ARBs and cholesterol absorption inhibitors) and (b) for the inter-
vention group, generic copayments were waived in 6 classes, effective January 1, 2008.

Sample

Enrollees of BCBS-NC who were continuously enrolled from January 2007 through December 2008, and who “were taking a medica-
tion” from at least 1 of the study classes (time period for criterion not clear).

Groups

Intervention: Enrollees whose employers opted into the VBID (n=638,796); n=5,077 metformin, 15,605 diuretics, 14,250 ACE
inhibitors, 11,137 beta-blockers, 18,346 statins, 7,191 CCBs, 7,445 ARBs, 4,019 cholesterol absorption inhibitors. Pre-intervention
copayments (reported as means per claim) were $10.74-$11.38 generic, $33.79-$34.39 brand, and overall: $13-$17 for ACE
inhibitors, beta-blockers, diuretics, and metformin; $22-$25 for statins and CCBs; $36-$37 for ARBs and cholesterol absorption
inhibitors.d Post-intervention copayments were $0 generic, $30.50-$30.75 brand, and overall not reported.

Comparison: Enrollees of BCBS-NC whose employers did not opt in (n=638,091); n=2,826 metformin, 9,137 diuretics, 7,668 ACE
inhibitors, 6,343 beta-blockers, 10,162 statins, 4,099 CCBs, 4,514 ARBs, 2,291 cholesterol absorption inhibitors. Pre-intervention
copayments were not reported for generics, were same as intervention group for brands, and overall: $14-$18 for ACE inhibitors,
beta-blockers, diuretics, and metformin; $24-$27 for statins and CCBs; $39-$40 for ARBs and cholesterol absorption inhibitors.d
Post-intervention copayments were not reported except that brand copayments were the same as in the intervention group.

Analysis

DID (GLM) model of MPR with person-year as unit of analysis, controlling for age, sex, ERG comorbidity burden measure, and pre-
intervention medication burden (count of medications, mean copayments, at least 1 90-day supply, GDR).¢

Results

* Pre-to-post changes in MPR (percentage points) were slightly higher for intervention than comparison group in classes with gener-
ic copayment waiver: metformin 3.8, diuretics 3.3, ACE inhibitors 2.9, beta-blockers 2.5, statins 1.8, CCBs 1.5.

* In 2 classes consisting entirely of brand drugs (i.e., copayment reductions in both groups), groups did not significantly differ.
* Filling at least 1 prescription with a 90-day supply was associated with MPR increases of 17 to 22 percentage points.

* Authors stated that “significantly higher medication costs given the number of people participating in the program” posed a poten-
tial threat to “the long-term viability of this innovative policy change.”

Comments

» Methodologically strengthened by comparison of 6 VBID (generic drug copayment waiver) classes with 2 drug classes (ARBs and
cholesterol absorption inhibitors) consisting entirely of brand drugs (copayments reduced in both groups).

« Title includes the term “targeted patients,” but no patients were excluded from copayment reduction in the 6 drug classes studied
(i.e., there was no targeting for secondary prevention or specific risk factors).

* Abstract and discussion erroneously indicate that the study VBID included both generic and brand copayment reductions; actually,
brand copayments were reduced in both the intervention and comparison groups.

* GDR was reported pre-intervention but not post-intervention.
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What Do We Really Know About VBID?
Quality of the Evidence and Ethical Considerations for Health Plan Sponsors

Summary of Recent Observational Studies of

Copayment Reductions and Medication Adherence? (continued)

Sedjo (2008)62

Naturalistic study of patent expiration for simvastatin effective June 23, 2006; there was no intervention—enrollees who used
brand simvastatin prior to expiration were compared with those who used other brand statin drugs (no copayment decrease). Study
patients were aged 18 years or older and continuously enrolled from June 2005 through May 2007.

Groups

Copayment reduction group: Commercially insured health plan enrollees with at least 1 claim for brand simvastatin from June
through August 2005 and at least 1 generic simvastatin claim from June through August 2006 (n=13,319). Pre-expiration copay-
ment was a mean $14.60; post-expiration copayments not reported but patients were subgrouped by amount of reduction (subgroup
counts not specified).

Comparison group: Commercially insured health plan enrollees with at least 1 claim for a brand statin (not simvastatin) from June
through August 2005 and at least 1 claim for any statin (not simvastatin) from June through August 2006 (n=26,569); matched to
intervention group patients on incident use (binary indicator) and pre-expiration copayment +$2. Pre-expiration copayment was a
mean $14.57; post-expiration copayments not reported.

Analysis

Bivariate and multivariate (linear regression modeling) by-group comparisons of change in MPR from pre-expiration to post-expira-
tion periods; MPR represented any statin drug “to allow for switching within the statin class” and was measured in each period from
the first fill date through the subsequent 270 days. Secondary outcomes included percentage adherent (MPR at least 80%) and elas-
ticity (percentage change in MPR divided by percentage change in copayment). Multivariate analyses controlled for age, sex, incident
statin use, chronic disease score, and pre-expiration MPR and copayments.

Results

* MPR declined in both groups: —0.17% in copayment reduction group and —1.67% in comparison group; multivariate analyses sug-
gested 0.52% adjusted mean MPR increase in copayment reduction group and 2.02% adjusted mean MPR decrease in comparison

group.
* Increase in MPR to at least 80% occurred in 10.5% of reduction and 10.0% of comparison patients.
* Decrease in MPR to below 80% occurred in 12.1% of reduction and 11.3% of comparison patients.

* Elasticity 0.02 for reductions of $0 to $5 and —0.02 for reductions of more than $15 (i.e., a 10% decrease in copayment was associ-
ated with a 0.2 percentage point increase in MPR).

Comments

* Discontinuation rates not reported; results reflect only patients with statin use in both periods.

* Neither post-change copayments nor counts for copayment change groups were reported, making it difficult to assess the overall
magnitude of the cost-sharing change.

» Mean pre-expiration MPRs were high (85%-89%) in both groups; results may not generalize to less adherent patient populations.

Zeng (2010)%°

Study of the movement of “a comprehensive list of diabetes medications” into tier 1 effective January 1, 2007; tier 1 drugs included
SSB (e.g., pioglitazone, rosiglitazone/metformin, exenatide) and MSB (e.g., Amaryl as well as glimepiride).l “Most diabetes medica-
tions and supplies in tier 2” and “a few in tier 3” were “moved...into [VBID].”

Sample

Commercially insured HMO enrollees aged 18 years or older on January 1, 2006, with at least 1 diabetes medication claim in 2005,
2006, and 2007, continuously enrolled from January 1, 2005, through December 31, 2007.

Groups

Intervention: Employees and dependents of the clinic that owned the HMO (n=71); pre-intervention copayments were $10 for
generic, 30% for tier 2, and 50% for tier 3, for an overall mean of $18.80 per 30-day claim. Post-intervention copayments were $10
for tier 1 and not reported for tier 2 and tier 3, for a mean of $10.40 per 30-day claim.

Comparison: Enrollees of the same HMO who were not VBID enrolled (n=5,037, of whom 639 were selected at random for analy-

sis); pre-intervention copayments are not entirely clear but appear to be the same structure as the intervention group’s, with a mean
of $14.30 per 30-day claim. Post-intervention copayments were “unchanged” and a mean of $18.80 per 30-day claim.

Analysis

Propensity-score weighted DID analysis in which each enrollee had 2 observations, one for 2006 and the other for 2007; outcomes
were PDC and percentage adherent, defined as PDC of at least 80%. Propensity score was based on age, sex, mean diabetes medica-
tion copayment, insulin use, and comorbidities in 2005 measured using RxRisk categories.

Results

* PDC (after propensity-score weighting) 0.88 pre-intervention in both groups; changed to 0.90 in intervention group and
unchanged in comparison group; nonsignificant in multivariate analysis.

* Percent adherent (after propensity-score weighting) changed from 75.3% to 82.5% in intervention and from 79.1% to 78.5% in
comparison group; OR of adherence in logistic regression controlling for demographics, insulin use, and RxRisk score=1.56, 95%
confidence interval=1.04-2.34.

* Percentage point change in use of TZDs + 1.3 in intervention, —0.6 in comparison group; authors noted “moderate” shift toward
increased use of brand drugs in VBID group.

Comments

* Difficult to interpret without more specific information about the cost-sharing amounts and tier assignments.

* RxRisk category assignment used in comorbidity measurement and logistic regression may contain errors; study report indicates
that 10% of study sample (mean age approximately 58 years) had cystic fibrosis.

* Study abstract does not mention the finding that the by-group differences in PDC change were not significant.

* Although comparison group copayments were described as “unchanged,” they increased from pre- to post-intervention by 31%;
however, the increase was less in the propensity-weighted analysis.

* N of cases in intervention group was small, and the external validity is unclear.
* Mean pre-intervention PDCs were high (86%-88%) in both groups; results may not generalize to less adherent patient populations.
* Transparent reporting of pre- and post-intervention values for outcome measures.
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What Do We Really Know About VBID?
Quality of the Evidence and Ethical Considerations for Health Plan Sponsors

Summary of Recent Observational Studies of
Copayment Reductions and Medication Adherence? (continued)

Roebuck (2011)>! Study measured association between MPR and all-cause health care expense; not a study of copayment reduction, and there was no
intervention.
Sample Commercially insured members of 9 health plans with primary, secondary, or tertiary diagnoses on at least 2 outpatient visit claims

or 1 inpatient stay or ER visit claim for any of 4 chronic conditions: CHF (n=16,353), HTN (n=112,757), diabetes (type 1 or type 2,

n=42,080), and dyslipidemia (n=53,041); all were enrolled continuously from January 1, 2005, through June 30, 2008.

Analysis Linear fixed-effects modeling of panel data in which each patient contributed 3 (yearly, July through June) observations—2005/2006

through 2007/2008; results represent marginal effects. Models controlled for demographics, CCI, and time trends. MPR for each

condition represented “the average of the [MPRs] for all therapeutic classes for each chronic disease, weighted by the days’ supply in

each therapeutic class,” with zero (0) adherence assumed for patients with a diagnosis but no drug treatment. Adherence was defined

as MPR of at least 80%, and there was no assessment of continuous MPR. Outcomes were 3 measures of annual all-cause service use:

inpatient days, ER visits, outpatient physician visits; and 3 measures of all-cause cost: pharmacy, medical, and total.

Results * Adherence was associated with fewer all-cause inpatient days annually (1.18 for patients with dyslipidemia, approximately 2 for
patients with HTN or diabetes, 5.72 for patients with CHF).

» Marginal effect for inpatient days was greater for those aged 65 years or older (1.88 dyslipidemia, 3.41 diabetes, 3.14 HTN, 5.87
CHE).

* Associations of adherence with all-cause ER visit use (reduction of 0.01-0.04 visits annually) and outpatient physician visits
(increase of about 1 visit annually for patients with CHF and less than 0.5 visits for the remaining patients) were small.

* All-cause medical services costs were lower and pharmacy costs higher for adherent patients; net annual savings estimated at
$1,258 dyslipidemia, $3,576 diabetes, $3,908 HTN, $7,823 CHF.
Comments e Transparent and clear report of study methods and limitations.

* Decision to assume zero adherence for patients not treated with medication is inconsistent with treatment guidelines for HTN and
dyslipidemia and partially inconsistent with guidelines for type 2 diabetes.

* Results represent all-cause (not disease-specific) utilization, and there was no assessment of whether health care utilization could

reasonably be clinically attributable to medication adherence or nonadherence; sole reliance on fixed-effects modeling to establish
causality.

* As the authors acknowledge, fixed-effects modeling does not adjust for confounders that change during the study period, such as
a patient’s decision to improve both medication adherence and other health-related behaviors simultaneously (i.e., new “healthy
adherence” behaviors).

* MPR denominator was apparently not adjusted for inpatient days when patients would be receiving drugs from the hospital or
nursing home (not measured with pharmacy claims).

* Analyses and interpretation did not account for possibility that medications could have been obtained through community phar-
macy generic drug discount programs during the study period (July 2005 through June 2008).

* Although authors suggest that findings have potential implications for VBID, association of copayment with adherence or utiliza-
tion was not assessed.

aAll information reported in this table reflects both the study reports and any online appendices, which can be accessed using hyperlinks in the study reports. No study of
VBID assessed changes in GDR, generic drug utilization PMPM, or payers’ costs.

bThis assessment may be an error because it sounds implausible; however, text indicates: “Users of tier 1 and tier 2 medications in the control group ... had no changes in
their copayment of $10 during the study period.”2?

cSee Mahoney (2005).77

dFor ARBs and cholesterol absorption inhibitors (i.e., containing ezetimibe), which were 100% brand, the average pre-intervention copayment reported in the methodologi-
cal appendix exceeds the top of the pre-intervention brand copayment range reported in the text for reasons that are not clear from the study report.

¢The time period for measurement of the GDR covariate was not clear in the study report. The description appears in the methodological appendix in a section describ-
ing “pre-period medication burden;” however, the description of the variable states that the authors “controlled for the [GDR] ... for the immediate financial benefit of the
[VBID] program by switching from brand to generic medications.”®3

SList of drugs for Zeng et al. VBID program is in a study appendix at http://www.ispor.org/Publications/value/ViHsupplementary/ViH13i6_Zeng.asp. Our assessment that
all drugs in the study appendix were tier 1 may be inaccurate, but the text refers to them as tier 1 medications and the study appendix does not specify tier status. Mean
copayments shown in this Appendix are per 30-day supply before propensity score weighting. Propensity-score weighted copayments for the intervention and comparison
groups were, respectively, $15.30 and $14.60 pre-intervention and $10.10 and $15.10 post-intervention.®?

ACE =angiotensin-converting enzyme inhibitor; ARB= angiotenson II receptor blocker; BCBS-NC=Blue Cross Blue Shield of North Carolina; CCB= calcium channel
blocker; CCI=Charlson Comorbidity Index; CHF = congestive heart failure; DC= discontinuation; DID = difference-in-difference; DMP = disease management program;
ER=emergency room; ERG = Episode Risk Groups classification model, GDR= generic dispensing ratio; GEE = generalized estimating equation; GLM = generalized linear
model; Hb=hemoglobin; HMO = health maintenance organization; HTN =hypertension; LABA = long-acting inhaled beta agonist; MPR=medication possession ratio;
NA =not applicable; OAD = oral antidiabetic drug; OR=odds ratio; PDC=proportion (or percentage) of days covered; PBM = pharmacy benefits management company;
PMPM =per member per month; Q= quarter; ROI=return-on-investment; RTM =regression to the mean; SABA =short-acting beta agonist; SSB=single-source brand;
TZD = thiazolidinedione; VBID =value-based insurance design (implemented as drug copayment reduction in these studies); vs = versus.
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Impact Ot Decreasing

Copayments On Medication
Adherence Within A Disease
Management Environment

Value-based cost sharing can increase patients’ adherence to
important medications.

by Michael E. Chernew, Mayur R. Shah, Arnold Wegh, Stephen N.
Rosenberg, Iver A. Juster, Allison B. Rosen, Michael C. Sokol, Kristina
Yu-Isenberg, and A. Mark Fendrick

ABSTRACT: This paper estimates the effects of a large employer’s value-based insurance
initiative designed to improve adherence to recommended treatment regimens. The inter-
vention reduced copayments for five chronic medication classes in the context of a disease
management (DM) program. Compared to a control employer that used the same DM pro-
gram, adherence to medications in the value-based intervention increased for four of five
medication classes, reducing nonadherence by 7-14 percent. The results demonstrate the
potential for copayment reductions for highly valued services to increase medication adher-
ence above the effects of existing DM programs. [Health Affairs 27, no. 1 (2008): 103-112;
10.1377/hlthaff.27.1.103]

prescription drugs that are important in the treatment of chronic disease. This
intervention represents an early example of a Value-Based Insurance Design
(VBID) because it connects patients’ cost sharing to the value of health care ser-
vices.! This initiative received considerable attention in the employer and policy
communities.” Although Pitney Bowes reported favorable clinical results and cost

IN 2002 PITNEY BOWES REDUCED COPAYMENT RATES for several classes of
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savings, the analysis was conducted without an external control, and it is unclear
whether or not the experience is replicable in other settings.

In this paper we evaluate a similar VBID initiative undertaken by a different
employer. In addition to providing insight regarding the generalizability of the
Pitney Bowes results, we make two contributions to the literature on the effects of
copayments on utilization. First, the body of evidence on the effects of raising
copays does not take into account other concurrently implemented interventions
that could have either a direct or an indirect effect on medication adherence. For
example, many employers and health plans have adopted disease management
(DM) programs designed to improve patients’ compliance with recommended
treatments.” The presence of these programs, which are typically unobserved in
copay studies, may confound existing studies if adoption of DM is related to copay
changes. Relative to other literature that examines copay rate changes, the pres-
ence of a common DM program across treatment and control firms in this study
allows us to better control the information environment.

We cannot predict how DM will affect the impact of copay changes because
DM programs influence which patients are not complying with treatment re-
gimens at baseline and because DM programs change patients’ awareness, which
could influence their response to copays. Moreover, because we do not observe the
prevalence of DM in other studies of copay effects, we cannot ascertain how con-
trolling for DM will influence findings. Nevertheless, given the popularity of these
programs and their potential to confound the results from other copay studies, it
is important to assess the responsiveness of adherence to copay changes, control-
ling for the presence of DM programs.

A second contribution of this work is to examine the effects of copayment rates
in a setting in which copays are reduced, as opposed to increased. The literature
examining the effects of copay changes on utilization is very large and has been
summarized elsewhere.” Most of the literature either compares adherence across
firms with different copay rates or examines the effects of copay increases. How-
ever, because of concerns about the adverse clinical effects of high copayment
rates, several large employers have reduced these rates for selected high-value ser-
vices, and there has been limited evaluation of these copay declines.®

There are several reasons why we might expect the impact of copay-lowering
schemes to differ from copay-raising initiatives. Specifically, with the latter, em-
ployees are losing something by being forced to pay more. With the former, they
are being given something (lower copays). Although neoclassical economics might
suggest similar but opposite effects associated with increases versus decreases in
copay rates, considerable research in behavioral economics suggests that the re-
sults might not be symmetrical because of employee anchor points and, perhaps,
endowment effects.”
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Study Data And Methods

B The intervention. In January 2005, a large employer reduced copayment rates
for five classes of medication: angiotensin-converting enzyme (ACE) inhibitors and
angiotensin receptor blockers (ARBs), beta-blockers, diabetes medications (includ-
ing oral therapies and insulin), HMG-CoA reductase inhibitors (statins), and in-
haled corticosteroids (steroids).® Copayment rates for generic medications were re-
duced from $5 to zero. Copays for brand-name drugs were lowered 50 percent (from
$25 to $12.50 for preferred drugs and from $45 to $22.50 for nonpreferred drugs).

The intervention was implemented by ActiveHealth Management (AHM), an
integrated care management company. The program was added to an already ex-
isting accredited DM program used by both the treatment and control firms. The
DM program was a comprehensive, telephonic, and nurse-staffed program. This is
a fairly typical telephonic DM program, except for its broad scope—covering
thirty-two clinical conditions—and its linkage to a system of clinical alerts, in
which medical, drug, and lab claims; lab results; and a large electronic database of
clinical recommendations from the medical literature are used to identify oppor-
tunities to improve clinical care. Although all eligible employees and dependents
have access to the program, participation is voluntary. Participation rates in the
DM program were similar in both the treatment and control firms, both before
and after the intervention. All employees and dependents were covered by the
clinical alert system, without an option to “opt out.”

When the clinical data provided an indication (or contraindication) for (or
against) the use of a specific test or medication, the physician and patient were no-
tified. This “clinical alerting” program was run for the employer’s entire insured
population several times a month. Physicians were notified of potential clini-
cal improvement opportunities via telephone, fax, or mail as appropriate to the ur-
gency of the clinical alert; members were notified by telephone and mail if enrolled
in the DM program or by mail alone if not enrolled. To permit physicians to re-
spond first to any clinical alerts, member notification was lagged by two weeks.

All patients in the treatment firm who were already taking any of the interven-
tion medications without a contraindication were eligible for the copay reduction,
beginning with their next prescription fill. Copay relief was also available for
those who were not taking the medication if they were identified by the clinical
alert system as patients who would benefit from the medication. The list of eligi-
ble patients was compiled by AHM and transmitted to the pharmacy benefit man-
ager (PBM), which facilitated the reduced copayments at the point of service. Eli-
gible people received a letter explaining the importance of taking the
recommended drug therapy class and an appended intervention letter notifying
them of the copay reduction program.

B Analytic strategy. We used a quasi-experimental, pre-post study design with
a control group (difference-in-difference design), using data for a year before and a
year after the copayment change for the intervention employer and for a second large
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employer that used the same DM program but did not adjust copayments.’

For each eligible employee and dependent, adherence to the relevant medica-
tion for each quarter was ascertained. Thus, our unit of observation was the
patient-quarter, yielding a maximum of eight observations per patient over the
two-year study period. The results were not sensitive to the different specifica-
tions, so we present results using linear regression models, estimated separately
by drug class.

B Sample. Employees and dependents ages 18-64 who were continuously en-
rolled for the relevant quarter and the entire previous quarter were eligible for the
study. The control group was determined using these same selection criteria. People
age sixty-five or older were excluded because their medical claims data from Medi-
care were incomplete.

The study was divided into two periods (pre- and postintervention). People
were entered into the sample each year using an identical sampling process. Spe-
cifically, for each drug class, people were selected for the sample in a given year if
they used a medication within three months of the start of the study year and did
not have a contraindication to its use, or if they were identified by AHM as having
a clinical indication for the medication’s use but did not receive it in the previous
six months. People could be included in multiple drug class samples and could en-
ter the study at any point during either study year (pre or post), as long as they
qualified for a drug class sample as described above.

This approach maintains comparability between the pre and post samples be-
cause the exact same rules were used to construct both samples. Because we did
not have a full year of data for 2003 (the year before the “pre” year), we did not use
the full year of data in 2004 to construct the “post” (2005) sample.

Because of the comparability of sample construction between the pre and post
years and between the control and treatment firms, any flaws in sample construc-
tion should be controlled for by our difference-in-difference study design, mini-
mizing selection bias. Results are robust to the use of a sample limited to continu-
ously enrolled beneficiaries.”®

M Variables. Adherence. Our measure of adherence is based on the Medication
Possession Ratio (MPR), defined as the number of eligible days in the quarter the
person was in possession of the medication divided by the number of days in the
quarter." If patients were on multiple medications in different categories within the
same class (for example, an ACE inhibitor and an ARB, or two different medications
to treat hyperglycemia), the patient was assumed to be taking the medications con-
currently. We made the conservative assumption that a patient was noncompliant
only if he or she had no medication available in the category (neither an ACE inhibi-
tor nor an ARB). We also estimated separate logistic regression models that used
MPR 80 percent or MPR 1 percent as dependent variables, which are commonly
used thresholds to distinguish between adherent and nonadherent groups.

Explanatory variables. The primary explanatory variables were binary variables
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denoting the following: employment in the treatment firm, observation post-
implementation, and an interaction of these two variables. The estimated effects
are based on the coefficient on the interaction term.

We used a range of demographic variables to adjust for population differences,
but, given the research design, we would not expect inclusion of these covariates
to affect the results. They included age; sex; previous use of the medication (if the
drug in the class was filled within six months prior to the first quarter of the year);
duration, defined as the number of quarters that the subject was eligible for the
study (reset to 1 at the first quarter of the post period); and comorbidities, mea-
sured by a series of indicator variables measuring whether the subject had one of
several diseases related to the class of medications (as identified in the claims
data).®

Models that included interactions between duration and the binary variables
measuring coverage by the treatment firm and observation in the post year were
also estimated to test whether the effects changed over the year. All analyses were
adjusted for multiple observations on the same person using generalized estimat-
Ing equations.

Study Results

B Subjects. There were several statistically significant differences between the
employees at the intervention and control firms. Intervention-firm employees were,
on average, about six years younger and slightly more likely to be female (Exhibit 1).
Moreover, the subjects insured by the intervention firm were more likely to be em-
ployees than dependents.

B Impact of copayments on medication adherence. In 2004, before the inter-
vention, both the control and treatment firms had similar copayment rates for
brand-name drugs ($29.72 versus $28.55). For generic medications, copayment
rates were higher in the control firm than in the treatment firm in 2004 ($16.22 ver-
sus $5). Between 2004 and 2005, copays for targeted drugs in the control employer
rose about $1 per prescription for brand-name drugs (about 4 percent), while copays

EXHIBIT 1
Demographic Comparison Of Intervention And Control Employers In Study Of A
Disease Management Intervention, 2004 And 2005

No. of Age Percent Percent Percent Percent
Year members®  (years) female employee spouse child

Intervention firm 2004 35,807 374 53.5 73.0 21.4 5.6
Control firm 2004 74,345 43.9 51.2 65.6 29.4 5.0
Intervention firm 2005 37,867 38.0 53.5 72.2 21.5 6.3
Control firm 2005 70,259 44.7 51.2 65.7 29.1 5.2

SOURCE: Authors’ tabulations of administrative data.
2Average per quarter, adjusted for enroliment or disenroliment.
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in the intervention firm fell 29.9 percent over this period. This is less than the full 50
percent reduction for several reasons. First, initial prescriptions were filled at the
higher copay rate for patients not yet identified as needing the medication. Second,
any delay in transferring information to the pharmacy could result in prescriptions’
being filled at the higher copay rate. Finally, in cases in which the prescription cost
was lower than the copay rate, the reduction might not be 50 percent. The effects for
generic drugs were similar in magnitude. In particular, copayments for targeted ge-
neric drugs in the control firm dropped about twenty-one cents per prescription
(less than 1 percent), while they dropped about 70 percent (more than $3) for the in-
tervention firm. Weighted average copay rates (brand and generic) fell in the inter-
vention firm by 33.9 percent compared to a 2 percent increase in the control firm.

The unadjusted data on adherence for diabetes medications illustrate the effect
of the intervention on adherence (Exhibit 2). The declining slope within the year
reflects the system of qualifying subjects for the sample, which included everyone
taking the medication within three months prior to the beginning of the year.
However, because the sample selection criteria were identical for the intervention
and control firms, this pattern is common to both firms. Relative to adherence pat-
terns in control firms, there was a clear increase in adherence in the intervention
firm. Results were similar for beta-blockers and ACE inhibitors/ARBs (data not
shown). The unadjusted data are more difficult to interpret for statins and suggest
no effect for inhaled corticosteroids.

The econometric models based on these data support the conclusions from the
raw data (Exhibit 3). Specifically, there is a clear positive effect of the intervention
on adherence to diabetic agents, beta-blockers, and ACE inhibitors/ARBs. The ef-
fect for statins is also positive and statistically significant. Multivariate analyses
suggest a small positive result for inhaled corticosteroids, but this is not statisti-
cally significant.

EXHIBIT 2
Adjusted Medication Possession Ratio (MPR) For Diabetic Therapy, In The Pre And
Post Periods, For Intervention And Control Groups, Calendar Years 2004 And 2005

Adjusted MPR
75

- Control, pre (n = 3,596-4,185)

~o Control, post (n = 3,535-4,072) -

‘---___\
65 —~—

\ _—"Intervention, post (n = 1,056-1,306)
60
\

55 Intervention, pre (n = 919-1,245) -

Quarter 1 Quarter 2 Quarter 3 Quarter 4

SOURCE: Authors’ multivariate analysis of administrative data.
NOTE: Pre period is calendar year 2004; post period is calendar year 2005.
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EXHIBIT 3
Effect Size For Medication Possession Ratio (MPR)

Effect size

(percent Baseline Percent Take-up
Drug category MPR points) MPR increase percentage Elasticity
ACE inhibitors/ARBs 2.59%*** 68.37 3.79 8.20 -0.118
Beta-blockers 3.02%x%* 68.30 4.43 9.54 -0.112
Diabetes drugs 4,02%*** 69.46 5.79 13.16 -0.136
Statins 3.39%xkk 52.99 6.28 7.08 -0.182
Steroids 1.862 31.56 5.88 2.71 -0.202

SOURCE: Authors’ multivariate analysis of administrative data.

NOTES: Percent increase is the percentage-point increase divided by base adherence. Take-up percentage is the percentage-
point increase divided by nonadherence percentage (for example, 1 - base adherence). Elasticity is the percentage
increase/percentage change in copays for each drug class. ACE is angiotensin-converting enzyme. ARB is angiotensin-receptor
blocker.

“p=0.134

The magnitude of the findings (Exhibit 3) demonstrates an increase in adher-
ence ranging from 1.86 percentage points (p = 0.134) for inhaled corticosteroids to
approximately four percentage points for diabetes medications (p < 0.001). This
represents a 7-14 percent reduction in nonadherence for the four classes where a
statistically significant effect was found. The implied elasticities for the drug
classes that yielded statistically significant results were —0.11 to —0.20. These elas-
ticities are comparable to those reported in the literature, which suggests an elas-
ticity of demand for chronic disease medications ranging from 0.1 to —0.4, with
recent studies reporting results in the range of about —0.1 to —0.25."*

It is difficult to assess whether the effects of copay reduction changed over time.
To examine this issue, we estimated an expanded model, which allowed the effect
to change over time by adding a quarter variable that captures the trend over the
year, and an interaction between this variable and the postvariable to allow the
trend over the year to vary in the post period. This was interacted with a dummy
for the treatment firm, thereby allowing the change in trend between the pre and
post periods to vary for the treatment and control firms. The models suggest that
these adherence effects of the intervention were increasing over time for ACE in-
hibitors/ARBs (p < 0.001) and diabetes medications (p < 0.10). The slope result for
statins was consistent with this finding but not statistically significant. The anal-
ogous results for beta-blockers and steroids were sensitive to the specification of a
linear or logarithmic time trend but were never statistically significant. The logis-
tic models estimating adherence and nonadherence, using MPR thresholds of 80
percent and 20 percent, respectively, confirmed our findings of improved adher-
ence as a result of the intervention.
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Discussion

Given the widespread use of DM programs, it is important to understand how
copayment changes affect adherence within a DM environment. This is the first
study on copay changes that holds access to DM constant for both treatment and
control firms. Moreover, in contrast to much of the existing literature on copay-
ment effects, our methods control for secular trends and for employer fixed effects.
This study is also among the first to address the effects of a value-based copay re-
duction, such as that implemented by Pitney Bowes, and thus adds to our under-
standing of the impact of copayment reductions.

We found that reductions in drug copayments increased medication adherence.
The magnitude of the adherence-improving effect with copay reduction is similar
to those estimated in the existing literature for increases in copayment rates.” The
similarity between our results and the literature could indicate that DM does not
affect price responsiveness much, or it could reflect widespread use of DM in the
firms whose data were used in other studies. Our analysis suggests that the adher-
ence effects may increase over time for some clinical areas, but with only one year
of postintervention data, this conclusion is tentative.

Consistent with the published literature, we observed differences in effect
across medication classes.” Most notably, we did not observe a statistically signif-
icant effect for inhaled corticosteroids. We believe that this reflects the difficulty
in measuring adherence for these medications, since there are multiple doses in a
single inhaler as opposed to the other medications that allow individual doses to
be counted.

This analysis has several other limitations. Most notably, the control group, al-
though facing similar copayments, had higher adherence throughout the study pe-
riod. This could be attributable in part to demographic differences, but we believe
that those differences were not large enough to explain the difference in baseline
adherence. We consider it more likely that the difference reflects differences in
the attributes of the physicians or preferences of the two patient groups. To the
extent that those differences are time invariant, our analysis controls for them. Al-
though this limitation is important, it is shared by much of the literature in this
area. For example, studies that rely only on cross-sectional variation in copayment
rates do not control for any employer-specific unobservables that may affect ad-
herence. Moreover, some studies that use longitudinal data do not control for un-
observed differences across employers. Others that do control for unobserved
traits use employer fixed effects, which is analogous to our approach in that the
fixed effects control for time-invariant differences across employers, but not dif-
ferences in trends across employers.

Our results would be biased if existing trends, as opposed to the intervention,
could account for the increase in adherence in the treatment firm. We were not
able to recreate the exactly analogous database for the entire year prior to the pre
period; however, analysis of available data for the period 2003-04 (prior to the in-
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“Reform proposals must include safeguards against unwanted
clinical effects resulting from misaligned financial incentives.”

tervention) did not reveal any consistent trend in adherence in the treatment firm,
which suggests that the bias associated with existing trends was likely small.

Another limitation is that the implementation lag partially dampened the re-
duction in copays. However, this would tend to bias our findings against an effect
on adherence, which suggests that the magnitude of our elasticity estimates could
be conservative.

Finally, the full clinical and financial consequences are difficult to assess be-
cause health gains and financial offsets associated with better adherence may ac-
crue over time. Because clinical evidence supports adherence to these medica-
tions, we expect health improvements, although we do not quantify them in this
study. Moreover, although existing reports in the press suggest substantial short-
term savings associated with this type of value-based insurance program, we have
not assessed the financial effects of this initiative. We expect that there will be
some savings in nondrug spending associated with improved adherence, and there
might be gains in worker productivity or reduced absenteeism or disability. Al-
though a detailed examination of these issues was beyond the scope of this study,
estimates based on crude assumptions about effectiveness of these medications on
adverse events suggests that adherence results of the magnitude reported here
could generate offsets equal to the costs of the additional prescriptions filled.

S HEALTH CARE COST PRESSURES MOUNT, the prevailing cost contain-

ment approaches increasingly shift costs to patients. The evidence is

strong, however, that increased cost sharing leads to decreased adherence
to potentially life-saving medications, with likely serious deleterious health ef-
fects. These adverse health outcomes can be mitigated if cost-sharing provisions
are explicitly designed with value in mind. This analysis demonstrates that such
value-based insurance design programs can effectively increase adherence to im-
portant medications and complement existing DM programs. As policymakers
consider future quality and cost containment initiatives, it is important that
health benefit reform proposals include safeguards against unwanted clinical ef-
fects resulting from misaligned financial incentives.

Earlier versions of this paper were presented at the Value-Based Insurance Design Conference in Ann Arbor,
Michigan, 1 May 2007; and at the American Economic Association conference in Chicago, 8 January 2007.
Michael Chernew and Mark Fendrick provide consulting services to Hewitt Associates LLC related to Value-
Based Insurance Design. Allison Rosen is clinical director, Center for Value-Based Insurance Design. This study
was funded by support from GlaxoSmithKline and Pfizer Inc. The authors thank David Ridley for his helpful
comments.
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Effect of Patient Medication Cost Share
On Adherence and Glycemic Control

Higher cost sharing decreases adherence to oral diabetes drugs and worsens glucose levels
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INTRODUCTION

Type 2 diabetes is a growing epi-
demic, with approximately 20.8 mil-
lion persons with diagnosed and un-
diagnosed type 2 diabetes in the
United States (National Institutes of
Health 2007). Diabetes-related costs
in the United States are staggering
and result from mortality, permanent
disability, and lost productivity
(Hogan 2003). Improved glycemic
management, as measured by re-
duced glycosylated hemoglobin (A,,),
can minimize the risk of diabetes
complications (UKPDS 1998), lower
health care costs, and increase work-
place productivity (Shetty 2005,
Stephens 2006, Testa 1998, Tunceli
2007, Von 2005, Wagner 2001).

Adherence to medications plays a
critical role in the achievement and
maintenance of glycemic control. Ad-
herence to diabetes medication regi-
mens has been associated with im-

Address correspondence to:

Jacquelyn Hunt, PharmD, MS, BCPS
Providence Physician Division

3601 SW Murray Blvd, Ste 45
Beaverton, OR, 97005

Phone: (503) 574-9750

Fax: (503) 574-9863

Email: Jacquelyn.Hunt@providence.org

This study was funded by Glaxo-
SmithKline Pharmaceuticals.

The authors report no conflicts of
interest.

ABSTRACT

Purpose: To evaluate the effect of patient cost-sharing on oral diabetes
medication adherence and glycemic control.

Design: Retrospective observational study.

Methodology: Medical and pharmacy claims from a managed care
plan and electronic medical records (EMR) from a large physician organi-
zation in Oregon were used to identify a cohort with diabetes. Medication
adherence and mean patient cost share was obtained from claims. Glyco-
sylated hemoglobin (A,.) values were obtained from an EMR database.

Principal findings: Lower mean cost share for patients was associated
with higher medication adherence. Each $5 increase in patient cost share
resulted in a 15 percent decrease in the adjusted odds of being adherent
and a 0.1 percentage point increase in A,..

Conclusion: Increased medication cost share resulted in a decrease in
adherence and poorer glycemic control. Employers and insurers should
consider the potential consequences of increased medication cost share
on diabetes-related outcomes and health care costs.

proved glycemic control and reduced
health care costs (Krapek 2004,
Lawrence 2006, Lee 2006, Schectman
2002, Sokol 2005, Wagner 2001).
Patients’ out-of-pocket expense (cost
share) has been identified as one of
several factors that can influence ad-
herence to prescribed medications
(Briesacher 2007, Chernew 2008,
Cole 2006, Ellis 2004, Gibson 2005,
Gibson 2006a, Gibson 2006b, Zeber
2007). Research suggests that 32 per-
cent of older adults take less medi-
cation than prescribed in order to
avoid costs (Soumerai 2006).

The extent to which patient cost
share affects adherence and, there-
fore, health outcomes is important
to understand, given recent insurance
trends. In response to escalating

pharmaceutical costs, pharmacy ben-
efit design has evolved to increase the
portion of medication expense borne
by beneficiaries. For patients enrolled
in employer-sponsored health plans,
copayments for prescription drugs
increased significantly between 2000
and 2006, rising from $13-$24 to
$17-$38 (Kaiser Family Foundation
& Health Research and Educational
Trust 2007). Such changes in phar-
macy benefit design may have un-
intended effects on patients’ adher-
ence to medications for chronic
conditions. The strategy of shifting
costs to patients in an attempt to com-
bat escalating health care expenditures
and patient cost-sharing as an imped-
iment to care are topics of widespread
debate (Braithwaite 2007).
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For patients with diabetes, data
that link patient cost share with ad-
herence to diabetes medications and
clinical outcomes are sparse. This
study was undertaken to evaluate the
associations between patient medi-
cation cost share and (1) adherence to
oral diabetes medications and (2)
glycemic control.

METHODS
Setting

This retrospective, observational
cohort study was conducted at Prov-
idence Health & Services in Oregon,
a not-for-profit integrated delivery
network, after approval by the local
institutional review and privacy
boards.

To assess the association between
cost share and medication adherence,
all eligible health plan members were
included. The plan covers more than
200,000 adults and children, with ap-
proximately 55 percent covered by
commercial exclusive provider or-
ganization plans (EPO), 20 percent by
Medicare, and 5 percent by Medicaid.
This study included patients enrolled
in commercial EPO plans having
two-tiered prescription drug bene-
fits. Copayment schedules varied
across the two-tiered plans with re-
spect to cost-sharing amounts for
each tier. Tier one included predom-
inantly generic drugs where pre-
scription copayments ranged from
$2 to $25. Tier two included branded
drugs with copayments ranging from
$10 to $90, or with 50 percent coin-
surance.

To assess the association between
cost share and glycemic control, a
subgroup of eligible health plan
members who also received primary
care services from Providence Med-
ical Group were included. Providence
Medical Group is a provider organi-
zation employing 148 internal and
family medicine physicians, caring
for 203,547 patients of mixed insur-
ance status in 18 clinic locations. All
physicians in the group share a com-
mon electronic medical record and

diabetes disease management soft-
ware program.

Patient identification

Eligible patients enrolled in a com-
mercial exclusive provider organiza-
tion plan were identified by medical
and pharmacy claims. Each patient’s
first prescription for an oral diabetes
medication (ODM) in the identifi-
cation period (Jan. 1,2001 to Dec. 31,
2004) was considered that patient’s
“index drug,” and the date of the first
ODM prescription fill was termed the
“index date.” Patients were required
to be =18 years on the index date,
have a diagnosis of diabetes (ICD-9
code 250.xx), and an ODM claim
during the identification period. Pa-
tients were required to be continu-
ously enrolled for six months before
the index date (baseline period), and
a minimum of 12 months after the
index date. Information on baseline
characteristics had been collected
during the baseline period. Each
patient was followed for 12 months
after the index date. Medication uti-
lization metrics were calculated using
data from the follow-up period.

Measurement of study variables
Primary variable of interest. Pa-
tients’ cost share (copayment or coin-

surance) was assessed as mean out-
of-pocket expense for a 30-day sup-
ply of ODM. For example, a 90-day
supply of ODM with a total patient
cost share of $45 would result in a
cost share of $15 per 30-day supply.
ODM days’ supply and associated
out-of-pocket costs for all fills were
utilized to calculate ODM cost share
per member per 30-day supply.

Measurement of A, level. Patients
from the primary study cohort who
were also patients of a Providence
Medical Group primary care provider
were identified (n=1,077) to evaluate
the relationship between cost share
and A, level. Of these, 604 had at
least one A, test in the baseline and
follow-up periods. If patients’ A,
level was evaluated more than once in
the baseline or follow-up period, their
most recent A, test was used in the
analysis.

Measurement of adherence. Adher-
ence was calculated using a fixed
medication possession ratio (MPR).
It was analyzed overall for ODM, re-
gardless of therapy changes; there-
fore, patients’ therapy could have
been augmented, switched or
restarted (Table 1). Overlapping
ODM days’ supply were not double-
counted, and any data indicating ad-
herence beyond 100 percent (e.g.,

TABLE 1
Definitions

days

index therapy

one ODM on hand on that day

Codes

Medication possession ratio (MPR) Sum of days’ supply of ODM that a
patient received during the 12-month follow-up period divided by 365

Combination therapy Addition of another ODM from a different therapeu-
tic class filled within 30 days of the index ODM prescription, where the
index ODM was subsequently filled again within 1.5 times days’ supply of

Adherent day Medication refill data indicated that the patient had at least

Chronic disease score (CDS) Estimate of number of primary care visits
based on age, gender, and disease conditions. Disease conditions are
identified by presence of prescription claims for that particular disease

Medication burden Total number of medications, including ODM, which
were consumed in the follow-up period based on unique National Drug
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early ODM refill) was limited to 100
percent.

Measurement of other variables.
The relationship between cost share
and adherence can be affected by
many factors. Information for these
characteristics was collected from the
database and incorporated in multi-
ple regression analysis. Age was cal-
culated as of the time of index pre-
scription. Gender was obtained from
claims. Each patient’s ODM regimen
at baseline (“index ODM regimen”)
was categorized as (1) sulfonylurea
(SU), (2) metformin, (3) met-
formin+SU, (4) thiazolidinedione
(TZD), and (5) other (alpha glucosi-
dase inhibitor and/or meglitinide).

As seen in Table 1, patients’ co-
morbidity was estimated by a modi-
fied chronic disease score (CDS), a
marker for chronic illness that uses
prescription claims during the six-
month baseline period (Clark 1995).
Medication burden was utilized as an
additional measure of comorbidity
(Table 1). Unlike ODM, it is not pos-
sible to determine adherence to in-
sulin based on claims. However, in-
sulin does affect glycemic control and
patient cost share. A dichotomous
variable (yes/no) was created to
record insulin use in the baseline pe-
riod. Out-of-pocket non-ODM medi-
cation expenditures, including in-
sulin, in the follow-up period were
summed and included as a covariate.

Statistical analysis

Descriptive statistics were calcu-
lated for all study variables. Contin-
uous data were described using
means and standard deviations, and
nominal and categorical data were
described using frequencies and per-
centages. Bivariate analysis between
each independent and outcome vari-
able was completed using correlation
analysis, t-tests, or nonparametric
equivalents where appropriate. Dif-
ference in mean cost share was eval-
uated for adherent and nonadherent
patients using a t-test. Bivariate
association between cost share and

A, was assessed using the Pearson
correlation analysis. Trend analysis
using the Cochran-Amritage test ex-
amined adherence at different cost-
sharing levels. cost share categories
were created with $5 increments.
Variables significant in the bivari-
ate analysis (p<0.05), including
patient age, CDS, gender, index regi-
men, insulin, and out-of-pocket non-
ODM medication expenditures, were
entered in the logistic regression fol-
lowed by a backward elimination
process (Hosmer 2003). This model
was utilized to evaluate the associa-
tion between medication cost share

and ODM adherence. Patients with
an MPR =80 percent were classified as
adherent. Age was excluded because
of collinearity with CDS. Variables
that were subsequently dropped from
the multivariate model as insignifi-
cant included out-of-pocket non-
ODM medication expenditures and
insulin use.

Linear regression was employed to
evaluate the association between
medication cost share and glycemic
control with A,_as the dependent var-
iable. Variables in the final model
considered gender, baseline A, , index
ODM regimen, insulin use, and CDS.

TABLE 2
Descriptive characteristics of study cohort
Sub-
Total eligible population
study with A,
Variable population data
n 4,585 604
Demographics - mean (SD)*
Gender, male 51% 47%
Age 54 yrs. (11) 55yrs.(11)
Insulin 23% 25%
CDS - number of primary care visits 3(1) 3(1)
Index ODM regimen status
Metformin 40% 43%
Metformin+SU 9% 10%
Other 6% 2%
SU 33% 38%
TZD 11% 6%
Medication cost share and medication burden
ODM cost share per patient per month
Mean (SD) $15(8) $13(7)
Median $13 $11
Non-ODM cost share per patient per month
Mean (SD) $35(30) $36 (30)
Median $28 $28
Total medications
Mean (SD) 6.8(4.7) 7 (5)
Median 7 7
Medication adherence
Overall ODM adherence (MPR) 0.82(0.3) 0.83(0.2)
Percent adherent (MPR= 0.8) 69 68
Glycemic control
Baseline A, level NA 8.1(1.89)
Follow-up A, level NA 7.6 (1.67)
* Mean (standard deviation) presented unless noted otherwise.
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TABLE 3

Association between patient oral diabetes medication (ODM) cost share and overall ODM adherence

Effect Odds ratios 95% Wald confidence limits p-value
Cost share 0.988 0.980 0.996 0.0025
CDS - primary care 0.888 0.813 0.969 <.0001
Patientgender MvsF 1.300 1.132 1.492 0.0002
Index Rx METFM-SU vs METFM 4.303 3.139 5.899 <.0001
Index Rx Other vs METFM 2.248 1.623 3.114 0.0118
Index Rx SU vs METFM 1.001 0.861 1.164 <.0001
Index Rx TZD vs METFM 1.125 0.895 1.414 0.0002

Abbreviations: METFM=metformin; SU=sulfonylurea; TZD=thiazolidinedione

The index ODM regimen was trans-
formed from a categorical variable
into four indicator variables for in-
clusion into the linear regression
model. These independent predictors
were found to be insignificant and,
therefore, were removed from the
model.

All data manipulation and statisti-
cal analysis was completed using SAS
version 9.1.3.

RESULTS

The study population with dia-
betes that initiated ODM therapy
during the identification period in-
cluded 4,585 patients (Table 2). The
mean age was 54 years (SD=11 years),
and 51 percent were male. The mean
ODM cost share per patient per
month was $15 (SD=$8). Mean CDS
was 3.0 (SD=1.0) and 23 percent used
insulin.

Overall ODM adherence was 0.82
(SD=0.3) with 69 percent of patients
classified as “adherent” (MPR=0.8).
During the 12-month follow-up pe-
riod, 23 percent of the population
discontinued their index ODM,
whereas 38 percent experienced aug-
mentation of the index therapy, 19
percent switched to a different ODM
regimen, and 23 percent restarted the
index ODM. Only 14 percent had no
modifications to their index therapy
during the follow-up period. In the
subset with linked EMR data, mean
A, in the baseline and follow-up pe-
riods was 8.1 percent (SD=1.9 per-
cent) and 7.6 percent (SD=1.7 per-

cent), respectively.

Adherent patients had a lower
mean cost share than those who were
nonadherent ($14 vs. $16, p=0.002).
A statistically significant trend in ad-
herence was found when stratified by
cost share amount categories
(p=0.03). Logistic regression using
adherence as the dependent variable
revealed that as patient cost share in-
creased by $1, the odds of ODM ad-
herence decreased by 1.2 percent, ad-
justing for gender, CDS, and index
ODM regimen. When scaled to dif-
ferent units, for each $5 increase in
cost share there was a 6 percent de-
crease in the odds of ODM adher-
ence (p<0.0001) (Table 3).

In the subpopulation of patients

with documented A, values (n=604),
bivariate analysis revealed a moderate
but positive correlation between cost
share and A,  (r=0.15, p=0.0002).
When adjusted for statistically and
clinically significant predictors in-
cluding baseline A, ,, CDS, patient
gender, and insulin, and in the mul-
tivariate regression, the relationship
between A, and cost share remained
significant. As seen in Figure 1, for
each $5 increase in ODM cost share
a 0.1-point increase in A,  was ob-
served, controlling for other covari-
ates in the model (p=0.02).

DISCUSSION

This study sought to further clar-
ify the ramifications of medication

FIGURE 1

Association between ODM patient cost share and A,_levels

Adjusted A, =3.19 + 0.02 x cost share - 0.12 x CDS + 0.55 x baseline A,
- 0.2 x gender + 0.6 x insulin
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cost share on patient refill behavior
and short-term health outcomes in a
diabetes population. In a managed
care setting, we observed that patients
with lower medication cost share
were more adherent to ODM therapy
and had better glycemic control, ad-
justed for available patient charac-
teristics. Approximately two thirds of
patients exhibited good adherence to
prescribed ODM therapy, with 0.82
mean adherence. This finding is com-
parable to ODM adherence that has
been observed in other managed care
populations.(Boccuzzi 2001, Ven-
turini 1999).

However, for every $5 increase in
patient cost share we observed, there
was a 6 percent decrease in the ad-
justed odds of being adherent. One of
the few published studies on the effect
of increasing cost share for patients
with diabetes found that doubling in
cost share was followed by a 25 per-
cent reduction in the annual days of
ODM (Goldman 2004). Interestingly,
the same study found that in patients
with diagnosed hypertension, a dou-
bling of medication cost share re-
sulted in only a 10 percent decrease in
annual days of antihypertensive
medication. Studies evaluating cost
share and adherence in other chronic
conditions (e.g., heart failure, hyper-
cholesterolemia, schizophrenia) have
also found an inverse relationship be-
tween cost share and adherence. Al-
though the inverse relationship ap-
pears consistent, the magnitude may
differ across medical conditions.(Cole
2006, Ellis 2004, Gibson 2006a, Gib-
son 2006b, Zeber 2007).

Though published studies assess-
ing the effect of cost share on medi-
cation adherence are somewhat con-
tradictory for various conditions, the
majority in diabetes suggest that pa-
tients with high medication cost share
may experience therapy disruptions,
such as medication discontinuation,
therapy gaps, or lower medication ad-
herence (Gibson 2005, Gibson 2006).
Although cause-and-effect cannot be
established based on observational

study, a reduction in medication ad-
herence is a logical intermediary step
explaining the negative correlation
between cost share and glycemic con-
trol that is illustrated in Figure 1. In
a subpopulation of our study with
linked medical records, the relation-
ship between patient out-of-pocket
costs and glycemic control indicated
that each $5 increase in ODM cost
share was associated with a 0.1-point
increase in A, .. Although statistically
significant, the clinical relevance of
this magnitude of change is uncer-
tain. The UK Prospective Diabetes
Study findings suggest that for every
1 percentage point reduction in A,
there is a 21 percent reduction in
diabetes-related death over 10 years
(UKPDS 1998).

Although few published studies
have evaluated the relationship be-
tween cost share and adherence in di-
abetes, our findings are rendered sig-
nificant by research demonstrating
that improved adherence to diabetes
medications has demonstrated im-
proved clinical outcomes and re-
duced health care costs.

In a cohort of elderly patients with
type 2 diabetes, higher ODM adher-
ence was the strongest predictor of
reduced annual health care costs
(Balkrishnan 2003). In another study,
higher medication costs from im-
proved adherence to prescribed
ODM were offset by decreased risk of
hospitalization and lower medical
costs, resulting in an overall net re-
duction in total health care costs
(Sokol 2005). Observational studies
conducted by Schectman (2002) and
Krapek (2004) demonstrated a sig-
nificant effect of improved adherence
inreducing A, .. The present study, by
linking increased patient cost share to
both adherence and glycemic control,
provides additional information in
the context of other studies, which
have demonstrated the importance
of both adherence and glycemic con-
trol to health outcomes and health
care cost in patients with type 2 dia-
betes.

How might insurers and employ-
ers respond to these findings? Cer-
tainly, strategies to improve utiliza-
tion of currently available low-cost
generic medications meet the dual
objectives of effectively improving
glycemic control for many patients
while lowering employer and patient
drug costs (Motheral 2004). Addi-
tional strategies like step edits and
pill splitting attempt to control drug
costs with minimal potential effect
on disease control (Choe 2007, Mager
& Cox 2007, Motheral 2004, Shrank
2006). When cost-sharing is em-
ployed to combat excess consump-
tion of high-cost medications, patient
access to information on medication
costs and quality is essential. How-
ever, the resources necessary to guide
patients in making appropriate ther-
apeutic choices are too often absent
(Fendrick & Chernew 2007).

Some employers and insurers are
experimenting with the benefit-based
copayment (BBC) strategy originally
proposed by Fendrick and colleagues
(Fendrick 2001). While the tradi-
tional tiered cost-sharing approach
results in all members sharing the
same out-of-pocket costs and estab-
lishes the member contribution based
on formulary status and/or drug ac-
quisition cost, the BBC strategy de-
termines member cost-sharing using
the expected clinical benefit of the
medication on the patient’s disease.
For example, according to the BBC
paradigm, a patient diagnosed with
cardiovascular disease and prescribed
a cholesterol-lowering medication to
prevent a recurrent coronary event
would have a lower cost share com-
pared to a patient for whom the same
medication is prescribed to prevent
the development of new coronary
disease.

A similar approach is being tested
by Pitney Bowes with diabetes by
shifting diabetes medications and de-
vices from higher tiers to the lowest
tier. Preliminary results from a non-
controlled study demonstrate im-
provements in ODM medication ad-
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herence as well as reductions in emer-
gency department visits and total
health care costs up to three years
post implementation (Mahoney
2005). Similar benefit design changes
in other settings have not found the
same initial success (Kaiser Family
Foundation & Health Research and
Educational Trust 2007).

While our study provides valuable
insights into the potential relation-
ship between increased patient cost
share and short-term health out-
comes in diabetes, there are several
limitations. As mentioned previously,
a causal link cannot be established
between patient cost share and out-
comes based on observational study.
While we observed significant asso-
ciations between cost share and ad-
herence, the strength of the associa-
tion was not large (OR=0.97). There
are probably other characteristics that
influence medication adherence that
are not captured in insurance claims
and medical record information and
therefore are not accounted for in this
analysis (Rubin 2005). There could
also be a health plan selection bias
that is inherent in a retrospective
analysis.

The study assessed cost share that
is dependent on a pharmacy benefit
offered to the patients. There is a pos-
sibility that patients may choose ben-
efits based on cost-sharing amounts.
We feel this type of bias could be min-
imal in this study as most of the pa-
tients did not have more than two
options that were chosen by their em-
ployers. This study assessed medi-
cation adherence based on refill pat-
terns and not actual drug consumed.
This method of measuring adherence
based on pharmacy records is reli-
able, but it cannot guard against in-
stances of undetected adherence such
as the case when patients receive
medications during hospitalization
in which no record exists in their
pharmacy benefit data. Also, in using
prescription refill claims to assess ad-
herence, we assumed that refill be-
havior correlates with actual medi-

cation consumption. Previous re-
search, however, has validated the use
of data from pharmacy claims for the
evaluation of medication utilization
(Choo 1999).

Our study population consisted of
members in a managed care organi-
zation in the northwestern United
States; therefore, our findings may
not apply to patients without health
insurance and may not be represen-
tative of patients across the United
States. In populations where the
prevalence of lack of insurance and of
low income is higher than in our pop-
ulation, the effect of increased cost-
sharing on adherence and glycemic
control is probably enhanced relative
to our findings (Briesacher 2007). In
addition, the subpopulation of pa-
tients with linked EMR data was
cared for by providers with access to
an automated diabetes disease man-
agement program. To the extent this
health information technology en-
courages providers to engage patients
in better self-care and medication ad-
herence, our results may differ from
patients with diabetes cared for by
providers without access to such
decision-support tools.

CONCLUSION

This study found that increased
patient medication cost share in a
managed care population was associ-
ated with a decrease in adherence to
oral diabetes medications and worse
glycemic control. Further research is
warranted to better understand the
role of patient cost share in the con-
text of other important factors.

ACKNOWLEDGEMENT

We would like to acknowledge
Parker Pettus, MS, and K. Arnold
Chan, MD, ScD, of the Channing
Laboratory at Brigham & Women’s
Hospital and Harvard Medical School
for the development of the SAS code
used to calculate the CDS in this
study; and James Slater, PharmD,
and Helen Noonan-Harnsberger,
PharmD, of Providence Health Plans,

for guidance and support in the exe-
cution of the study.

REFERENCES

Balkrishnan R, Rajagopalan R, Camacho
FT, Huston SA, Murray FT, Anderson
RT. Predictors of medication adher-
ence and associated health care costs
in an older population with type 2
diabetes mellitus: a longitudinal co-
hort study. Clin Ther. 2003;25(11):
2958-2971.

Boccuzzi S], Wogen J, Fox ], Sung JC,
Shah AB, Kim J. Utilization of oral
hypoglycemic agents in a drug-in-
sured U.S. population. Diabetes Care.
2001;24(8):1411-1415.

Braithwaite RS, Rosen AB. Linking cost
sharing to value: an unrivaled yet
unrealized public health opportunity.
Ann Intern Med. 2007;146(8):602—
605.

Briesacher BA, Gurwitz JH, Soumerai SB.
Patients at-risk for cost-related medi-
cation nonadherence: a review of the
literature. ] Gen Intern Med. 2007;
22(6):864-871.

Chernew ME, Shah MR, Wegh A Rosen-
berg SN, Juster 1A, Rosen AB, Sokol
MG, Yu-Isenberg K, Fendrick AM.
Impact of decreasing copayments on
medication adherence within a
disease management environment.
Health Aff (Millwood ). 2008;27(1):
103-112.

Choe HM, Stevenson ]G, Streetman DS,
Heisler M, Sandiford CJ, Piette JD.
Impact of patient financial incentives
on participation and outcomes in a
statin pill-splitting program. Am |
Manag Care. 2007;13(6 Part 1):298—
304.

Choo PW, Rand CS, Inui TS et al. Valida-
tion of patient reports, automated
pharmacy records, and pill counts
with electronic monitoring of adher-
ence to antihypertensive therapy.
Med Care. 1999;37(9):846-857.

Clark DO, Von KM, Saunders K,

Baluch WM, Simon GE. A chronic
disease score with empirically derived
weights. Med Care. 1995;33(8):783—
795.

Cole JA, Norman H, Weatherby LB,
Walker AM. Drug copayment and
adherence in chronic heart failure:
effect on cost and outcomes. Phar-
macotherapy. 2006;26(8):1157-1164.

Effect of intensive blood-glucose control
with metformin on complications in
overweight patients with type 2 dia-
betes (UKPDS 34). UK Prospective
Diabetes Study (UKPDS) Group.
Lancet. 1998;352(9131):854-865.

Ellis JJ, Erickson SR, Stevenson JG,

MANAGED CARE / JULY 2009






Bernstein SJ, Stiles RA, Fendrick AM.
Suboptimal statin adherence and dis-
continuation in primary and second-
ary prevention populations. J Gen In-
tern Med. 2004;19(6):638—645.

Fendrick AM, Chernew ME. “Fiscally re-
sponsible, clinically sensitive” cost
sharing: contain costs while preserv-
ing quality. Am ] Manag Care.
2007;13(6 Pt 2):325-327.

Fendrick AM, Smith DG, Chernew ME,
Shah SN. A benefit-based copay for
prescription drugs: patient contribu-
tion based on total benefits, not drug
acquisition cost. Am | Manag Care.
2001;7(9):861-867.

Gibson TB, Mark TL, Axelsen K, Baser O,
Rublee DA, McGuigan KA. Impact of
statin copayments on adherence and
medical care utilization and expendi-
tures. Am J Manag Care. 2006a;12
Spec no.: SP11-SP19.

Gibson TB, Mark TL, McGuigan KA,
Axelsen K, Wang S. The effects of
prescription drug copayments on
statin adherence. Am ] Manag Care.
2006b;12(9):509-517.

Gibson TB, Ozminkowski R], Goetzel RZ.
The effects of prescription drug cost
sharing: a review of the evidence. Am
] Manag Care. 2005;11(11):730-740.

Goldman DP, Joyce GF, Escarce JJ et al.
Pharmacy benefits and the use of
drugs by the chronically ill. JAMA.
2004;291(19):2344-2350.

Hogan P, Dall T, Nikolov P. Economic
costs of diabetes in the US in 2002.
Diabetes Care. 2003;26(3):917-932.

Hosmer D, Lemeshow S. Applied Logistic
Regression, 2nd ed. 2003. Columbus,
Ohio: John Wiley & Sons, Inc.; 2003.

Intensive blood-glucose control with
sulphonylureas or insulin compared
with conventional treatment and risk
of complications in patients with
type 2 diabetes (UKPDS 33). UK
Prospective Diabetes Study (UKPDS)
Group. Lancet. 1998;352(9131):837—
853.

Kaiser Family Foundation, Health
Research and Educational Trust.
Employer Health Benefits: Annual
Survey 2006. Available at
http://www.kff.org/insurance/7527/
uplODM/7527.pdf.

Kalsekar ID, Madhavan SS, Amonkar MM
Douglas SM, Makela E, Elswick BL,
Scott V. Impact of depression on uti-
lization patterns of oral hypo-
glycemic agents in patients newly
diagnosed with type 2 diabetes melli-
tus: a retrospective cohort analysis.
Clin Ther. 2006;28(2):306-318.

Krapek K, King K, Warren SS George KG,
Caputo DA, Mihelich K, Holst EM,
Nichol MB, Shi SG, Livengood KB,

Walden S, Lubowski TJ. Medication
adherence and associated hemoglo-
bin Alc in type 2 diabetes. Ann Phar-
macother. 2004;38(9):1357-1362.

Lawrence DB, Ragucci KR, Long LB, Parris
BS, Helfer LA. Relationship of oral
antihyperglycemic (sulfonylurea or
metformin) medication adherence
and hemoglobin A, goal attainment
for HMO patients enrolled in a dia-
betes disease management program.
] Manag Care Pharm. 2006;12(6):
466-471.

Lee WC, Balu S, Cobden D, Joshi AV,
Pashos CL. Prevalence and economic
consequences of medication adher-
ence in diabetes: a systematic litera-
ture review. Manag Care Interface.
2006;19(7):31-41.

Mager DE, Cox ER. Relationship between
generic and preferred-brand pre-
scription copayment differentials and
generic fill rate. Am | Manag Care
2007;13(6 Pt 2):347-352.

Mahoney JJ. Reducing patient drug acqui-
sition costs can lower diabetes health
claims. Am ] Manag Care. 2005;11(5
Suppl):8170-S176.

Motheral BR, Henderson R, Cox ER. Plan-
sponsor savings and member experi-
ence with point-of-service prescrip-
tion step therapy. Am ] Manag Care.
2004;10(7 Pt 1):457-464.

National Institutes of Health. Fact Sheet:
Type 2 Diabetes. 2007. Available at
http://www nih gov/about/research
resultsforthepublic/Type2Diabetes
pdf.

Rubin RR. Adherence to pharmacologic
therapy in patients with type 2 dia-
betes mellitus. Am J Med. 2005;118
(Suppl 5A):275-348.

Schectman JM, Nadkarni MM, Voss JD.
The association between diabetes
metabolic control and drug adher-
ence in an indigent population.
Diabetes Care. 2002;25(6):1015—
1021.

Shetty S, Secnik K, Oglesby AK. Relation-
ship of glycemic control to total
diabetes-related costs for managed
care health plan members with type 2
diabetes. ] Manag Care Pharm. 2005;
11(7):559-564.

Shrank WH, Hoang T, Ettner SL Glassman
PA, Nair K, DeLapp D, Dirstine J,
Avorn J, Asch SM. The implications
of choice: prescribing generic or
preferred pharmaceuticals improves
medication adherence for chronic
conditions. Arch Intern Med. 2006;
166(3):332-337.

Sikka R, Xia F, Aubert RE. Estimating
medication persistency using admin-
istrative claims data. Am ] Manag
Care. 2005;11(7):449-457.

Sokol MC, McGuigan KA, Verbrugge RR,
Epstein RS. Impact of medication
adherence on hospitalization risk and
healthcare cost. Med Care. 2005;
43(6):521-530.

Soumerai SB, Pierre-Jacques M, Zhang F
Ross-Degnan D, Adams AS, Gurwitz
], Adler G, Safran DG. Cost-related
medication nonadherence among
elderly and disabled Medicare benefi-
ciaries: a national survey 1 year be-
fore the Medicare drug benefit. Arch
Intern Med. 2006;166(17):1829-1835.

Stephens JM, Botteman MF, Hay JW.
Economic impact of antidiabetic
medications and glycemic control on
managed care organizations: a review
of the literature. ] Manag Care
Pharm. 2006;12(2):130-142.

Testa MA, Simonson DC. Health
economic benefits and quality of life
during improved glycemic control in
patients with type 2 diabetes melli-
tus: a randomized, controlled,
double-blind trial. JAMA. 1998;
280(17):1490—1496.

Tunceli K, Bradley CJ, Lafata JE Pladevall
M, Divine GW, Goodman AC, Vijan
S. Glycemic control and absenteeism
among individuals with diabetes.
Diabetes Care. 2007;30(5):1283—
1285.

Venturini F, Nichol MB, Sung JC,

Bailey KL, Cody M, McCombs JS.

Compliance with sulfonylureas in a
health maintenance organization: a
pharmacy record-based study. Ann
Pharmacother. 1999;33(3):281-288.

Von Korff M, Katon W, Lin EH, Simon G,
Ciechanowski P, Ludman E, Oliver
M, Rutter C, Young B. Work disability
among individuals with diabetes.
Diabetes Care. 2005;28(6):1326—
1332.

Wagner EH, Sandhu N, Newton KM, Mc-
Culloch DK, Ramsey SD, Grothaus
LC. Effect of improved glycemic con-
trol on health care costs and utiliza-
tion. JAMA. 2001;285(2):182—-189.

Zeber JE, Grazier KL, Valenstein M, Blow
FC, Lantz PM. Effect of a medication
copayment increase in veterans with
schizophrenia. Am ] Manag Care.
2007;13(6 Pt 2):335-346.

JULY 2009 / MANAGED CARE

53





