
ABSTRACT

Objective: To evaluate changes in resource utilization, 
costs, and days supply of medication following reductions 
in coinsurance for asthma, hypertension, and diabetes 
medications.

Study Design: Retrospective observational study.

Methods: Adult members (age 18-64 years) of the Novar-
tis US Pharmaceuticals self-insured benefit plan who were 
continuously enrolled from 2004 through 2007 were placed 
into a control cohort. Asthma, hypertension, and diabetes 
cohorts were selected from the control cohort based on 
having at least 2 prescriptions in 2004 for medications 
used to manage the respective conditions. Medical and 
pharmacy claims data were analyzed to measure the impact 
of a value-based benefit design program implemented 
on January 1, 2005. Resource utilization and costs were 
quantified for each of the 4 study years, with comparison 
of preprogram to postimplementation metrics within each 
condition cohort.

Results: A total of 9624 members met the selection  
criteria. Of these, 386, 1351, and 161 had asthma,  
hypertension, and diabetes, respectively. Overall net pay-
ments for the asthma cohort increased 40% from 2004 to 
2007, with a 2% decrease in asthma-specific payments. 
Hypertension cohort net payments and hypertension-related 
net payments increased by 9%. Diabetes cohort net pay-
ments decreased by 13%, while diabetes-related net pay-
ments decreased by 37%. Regardless of the condition  
or drug, annual days supply increased on a per patient 
basis from 2004 to 2007. 

Conclusion: Preliminary data suggest that a value-based 
benefit design program for prescription medications 
for asthma, hypertension, and diabetes can result in an 
increase in days supply and decreased disease-specific or 
disease-related utilization and costs.

(Am J Pharm Benefits. 2009;1(4):217-221)

B
enefit D

esign

Payers continue to search for effective ways to con-
trol healthcare costs. Efforts often have focused on 
drug cost containment by shifting costs to employees. 

In 2000, 27% of employer-sponsored health plan members 
received pharmacy benefits through a 3+ tiered plan, com-
pared with 74% in 2005.1 Mean prescription drug copayments 
in employer-sponsored health plans increased from $7, $13, 
and $17 in 2000 to $11, $24, and $38 in 2006 for generics, 
preferred brands, and nonpreferred brands, respectively.2 
Based on a review of the literature from 1985 through 2006, 
Goldman et al1 estimated a decrease in prescription drug ex-
penditures of 2% to 6% for each 10% increase in cost-sharing. 
Although implementation of these strategies, formulary re-
striction strategies, stepped-care therapy, monthly prescrip-
tion limits, and benefit caps is common, concerns exist over 
the impact of such policies on medication adherence and 
medical outcomes and costs, with recent studies evaluating 
the impact of decreased drug cost-sharing.1,3-6 

In value-based benefit design, the level of cost-sharing is 
determined by the value of a particular healthcare service. 
Pitney Bowes3,4 instituted a value-based benefit design using 
decreased drug cost-sharing and disease management efforts 
for selected chronic conditions, resulting in increased compli-
ance scores and decreased total costs. Chernew et al5 evalu-
ated a reduced copayment/disease management intervention 
compared with a disease management intervention alone and 
found nonadherence was reduced by 7% to 14% in 4 of 5 
medication classes in the reduced copayment/disease man-
agement group.

The objectives of this study were to evaluate the impact of 
reduced member prescription cost-sharing on healthcare costs 
for a large US employer and to assess corresponding changes 
in resource utilization and days supply of medications.

METHODS
The employer participating in this study was Novartis. 

Novartis is a global healthcare company whose mission is 
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Practical Implications
Claims analysis was conducted to measure the impact of a 

reduced cost-sharing program on healthcare costs for a large 

US employer.

n  Preliminary data suggest that a value-based benefit design pro-

gram for prescription medications for asthma, hypertension, 

and diabetes could result in an increase in prescription use 

and a decrease in disease-specific or disease-related utiliza-

tion and costs.

n  This research adds more credibility to the notion that reduc-

ing cost-sharing for prescription medications can have posi-

tive effects on healthcare costs, utilization, and medication 

adherence from a single employer perspective.

to discover, develop, and successfully market innovative 
products to cure diseases, ease suffering, and enhance 
the quality of life for its customers. It is headquartered in 
Basel, Switzerland, and operates in 140 countries. More 
than 98,000 people worldwide work for Novartis; 13,000 
associates make up the US Pharmaceutical sector. All em-
ployees and dependents enrolled in the Novartis US Phar-
maceuticals self-insured health benefit plan were eligible 
to participate in the study. Participants were required to 
have continuous enrollment for 48 months (January 1, 
2004-December 31, 2007) and to be between the ages of 
18 and 64 years during this time period. Members meeting 
these criteria were placed into the control cohort.

Asthma, hypertension, and diabetes cohorts were se-
lected from the control cohort based on a plan member 
having at least 2 prescriptions in 2004 for a medication 
used in the management of the respective conditions. 
Asthma medications included short-acting beta agonists, 
long-acting inhaled beta agonists, leukotriene modifiers, 
corticosteroids, methylxanthines, mast cell stabilizers, and 
combinations of these drugs. Hypertension medications 
included angiotensin-converting enzyme inhibitors, al-
pha/beta-blockers, calcium channel blockers, angiotensin 
II receptor blockers, diuretics, central alpha-2 agonists, 
and aldosterone receptor blockers. Diabetes medications 
included insulin and oral hypoglycemics.

A retrospective claims analysis was conducted, using 
the deidentified, standardized medical and pharmacy 
administrative claims data for the selected Novartis plan 
members. The program for prescription benefit design 
change, reflecting reduced prescription cost-sharing, was 
implemented on January 1, 2005. Copayments were elimi-
nated, and members paid 10% and 7.5% of the cost of retail 
and mail order prescriptions, respectively, for drugs used 

in the treatment of asthma, hypertension, and diabetes, 
compared with 20% retail and 10% mail order coinsurance 
levels for all other drugs. Cost-sharing was not required 
for Novartis products. This pharmacy benefit structure 
remained in place from 2005 through 2007, regardless of 
the specific third-party administrator for the benefit. Study 
metrics were quantified separately for 2004 (the prepro-
gram year) and for each of the 3 years postimplementation 
(2005, 2006, and 2007). These metrics included resource 
utilization and costs (defined as net payments by Novartis) 
for prescriptions, office visits, emergency department (ED) 
visits, and hospitalizations, both overall and associated 
with the respective conditions. (See Table 1 for definitions 
of disease-specific and disease-related costs.) Days sup-
ply (used as a proxy for adherence), cost-sharing dollars 
(defined as member out-of-pocket costs), and medication 
possession ratios (MPRs) for prescriptions used in man-
agement of each condition also were quantified. The MPR 
was computed by dividing the average days supply per 
patient, weighted by the number of drugs per patient, by 
365. Descriptive statistics were generated comparing pre-
program to postimplementation metrics within each con-
dition cohort and the control cohort.

Materials outlining the benefit changes were distributed 
in annual enrollment packages. General disease manage-
ment services for asthma, hypertension, and diabetes 
(disease-specific information to members) were provided 
by third-party wellness vendors, beginning in 2005 for 
point-of-service and indemnity plan members and for all 
members in 2007.

RESULTS
The control cohort consisted of 9624 members between 

the ages of 18 and 64 years who were continuously en-
rolled in the self-insured plan from 2004 through 2007. 
Their average (SD) age was 40.8 (9.2) years. Men and 
women comprised 47% and 53%, respectively, with 56% 
residing in the Northeast region of the United States. Em-
ployees accounted for 60% of cohort members. Of these 
9624 members, 386 had asthma, 1351 had hypertension, 
and 161 had diabetes. The average (SD) age was 41.1 (9.5) 
years, 45.5 (8.4) years, and 47.9 (8.7) years for the asthma, 
hypertension, and diabetes cohorts, respectively. Members 
of the hypertension and diabetes cohorts were older and 
more likely to be male compared with the control cohort, 
whereas members in the asthma cohort were more likely 
to be female. Within the asthma cohort, 56% were female, 
53% resided in the Northeast, and 58% were employees. 
Corresponding numbers within the hypertension cohort 
were 42%, 54%, and 66%, respectively; within the diabetes 
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cohort those numbers were 31%, 
63%, and 64%, respectively. 

There was a 26% increase in 
total net payments from 2004 to 
2007 in the control cohort. Table 
1 presents data for each condi-
tion on mean net payments per 
member per year within each of 
the study years. The asthma co-
hort had a 40% increase in net 
payments from 2004 to 2007, with 
over half of the $2207 increase 
driven by drug payments. The 
asthma-specific payments de-
creased by 2% during this time 
period. The $107 in increased 
costs for prescriptions was offset 
by decreased payments for outpa-
tient (including ED) asthma care. 
Although asthma-specific office 
visits increased 14% between 
2004 and 2007, asthma-specific 
ED visits decreased from 3.1 per 
100 in 2004 to 0.3 per 100 in 2007, 
a 92% decrease.

Hypertension cohort and  
hypertension-related net pay-
ments had a 9% increase over 
the study time frame. The  
hypertension-related prescrip-
tion drug cost increase ($180) 
was offset by a combined $101 
decrease in inpatient and out-
patient medical costs. Office vis-
its with a primary diagnosis of  
hypertension decreased 26%, 
while hypertension-related ED 
visits and admissions decreased 
85% and 6%, respectively.

Total net payments in the dia-
betes cohort decreased by 13% 
over the 4 years, while diabetes-related net payments de-
creased by 37%. Increases in prescription drug payments 
were offset by decreases in inpatient and outpatient care 
for both total and diabetes-related net payments. Specifi-
cally, the $1576 increase in drug costs in the total net pay-
ments was offset by a decrease of $3067 in medical costs, 
while the $341 increase in diabetes-related drug costs was 
offset by a decrease of $1607 in medical costs. From 2004 
to 2007, office visits with a primary diagnosis of diabetes 

decreased by 9%, and there was a 65% decrease in net 
payments for diabetes-related admissions.

Regardless of the condition or the drug category, mean 
annual days supply increased on a per patient basis from 
2004 to 2007 (Table 2). Within the asthma cohort, the 
MPR for controller medications increased from 41% to 
50%. Within the hypertension cohort, the MPR increased 9 
percentage points to 73%. Within the diabetes cohort, the 
MPR increased from 67% to 71%. 

Table 1. Net Payments by Study Year

Mean Net Payments per Member per Year, $

Metric 2004 2005 2006 2007

Asthma cohort

Total net payments for cohort 5524 6307 7083 7731

   Change vs prior year, % 14 12 9

   Change 2004 vs 2007, % 40

Asthma-specific net paymentsa 816 672 686 801

   Change vs prior year, % –18 2 17

   Change 2004 vs 2007, % –2

   Inpatient net payments 11 9 11 61

   Outpatient net payments 235 78 51 63

   Prescription net payments 570 584 627 677

Hypertension cohort

Total net payments for cohort 6486 6465 7186 7046

   Change vs prior year, % 0 11 –2

   Change 2004 vs 2007, % 9

Hypertension-related net paymentsa 910 864 873 990

   Change vs prior year, % –5 1 13

   Change 2004 vs 2007, % 9

   Inpatient net payments 348 199 141 207

   Outpatient net payments 140 158 165 180

   Prescription net payments 423 507 567 603

Diabetes cohort

Total net payments for cohort 11,563 10,912 10,996 10,072

   Change vs prior year, % –6 1 –8

   Change 2004 vs 2007, % –13

Diabetes-related net paymentsa 3444 3132 2744 2178

   Change vs prior year, % –9 –12 –21

   Change 2004 vs 2007, % –37

   Inpatient net payments 517 855 720 183

   Outpatient net payments 1688 908 439 415

   Prescription net payments 1239 1369 1585 1580
aAsthma-specific net payments include payments for claims with a primary diagnosis of asthma.  
Hypertension-related net payments include payments for claims with a primary diagnosis of hyper-
tension, coronary artery disease, or congestive heart failure. Diabetes-related net payments include 
payments for claims with a primary diagnosis of diabetes, renal failure, stroke, or acute myocardial 
infarction.
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In the asthma cohort, member out-of-pocket costs on 
a per patient per year basis decreased by $28 and $21 for 
controller and rescue medications, respectively, from 2004 
to 2007. In the hypertension cohort, costs decreased for all 
drug categories, with a range of $3 (angiotensin II receptor 
blockers) to $43 (beta-blockers). Cost data for the diabetes 

cohort were difficult to interpret 
because insulin claims were paid 
in full, with no member cost-shar-
ing, in 2004. Member out-of-pock-
et costs for other diabetic drugs 
increased from 2004 to 2007, likely 
due to the use of newer, branded 
products in diabetes management, 
for which coinsurance versus co-
payment cost-sharing can result in 
higher patient costs.

DISCUSSION
In the current study evaluating 

the impact of reduced prescrip-
tion cost-sharing, the increase in 
net payments for drugs used in the 
treatment of asthma, hypertension, 
and diabetes was offset by a de-
crease in net payments for medical 
services specific or related to these 
conditions. The offset was suffi-
cient in the asthma and diabetes 
cohorts to produce a net savings 
in 2007 compared with 2004.

From 2004 to 2007, office vis-
its increased 10% for the control 
cohort compared with decreases 
for the hypertension and diabetes 
cohorts (26% and 9%, respectively) 
and an increase of 14% for the 
asthma cohort, indicating slower 
or similar utilization growth for the 
condition cohorts. The decrease in 
office visits for hypertension and 
diabetes may be explained by 2 
phenomena. Either the patients 
were not complying with recom-
mended care, or they may have 
been healthier because of medica-
tion adherence and needed fewer 
visits. The demonstration of savings 
for both asthma and diabetes but 
not for hypertension is not surpris-

ing given that many of the complications associated with 
hypertension (and thus the potential to avoid these compli-
cations) are evident primarily in the long term. The MPR for 
management drugs for all conditions increased from 2004 
to 2007. However, there was a slight decrease from 2006 to 
2007, which we attribute to random variation.

Table 2. Prescription Days Supply, MPR, and Out-of-Pocket Costs by 
Study Year

Mean Days/Costs per Patient per Year

Metric 2004 2005 2006 2007

Asthma cohort

Days supplya

   Controller medications 205 236 261 255

   Rescue medications 87 94 91 91

Member out-of-pocket costs, $

   Controller medications 97 67 70 69

   Rescue medications 45 25 25 24

Asthma controller MPR, % 41 49 51 50

Hypertension cohort

Days supplya

   ACEIs 255 299 309 306

   ARBs 265 297 308 299

   Beta-blockers 269 292 304 301

   Calcium channel blockers 246 265 283 275

   Diuretics 187 224 226 233

   Other 235 250 271 281

Member out-of-pocket costs, $

   ACEIs 73 41 37 35

   ARBs 10 6 6 7

   Beta-blockers 82 47 45 39

   Calcium channel blockers 47 24 26 23

   Diuretics 48 34 30 28

   Other 95 53 51 54

Hypertension MPR, % 64 72 75 73

Diabetes cohort

Days supplya

   Insulin 242 296 300 310

   Oral medications 494 538 582 517

Member out-of-pocket costs, $

   Insulin NA 76 81 79

   Oral medications 50 94 92 88

Diabetes MPR, % 67 68 73 71

ACEI indicates angiotensin-converting enzyme inhibitor; ARB, angiotensin II receptor blocker; MPR, 
medication possession ratio.
aDays supply was calculated for patients with at least 1 prescription for the drug of interest in the 
indicated year.

220	 	 The	American	Journal	of	Pharmacy	Benefits	 •	 Winter	2009	 www.ajpblive.com

n	 Kelly	•	Turner	•	Frech-Tamas	•	Doyle	•	Mauceri



The impact of drug benefit designs on prescription 
utilization and costs has been previously studied.7-11 The 
findings of the current study are consistent with data from 
the Pitney Bowes experience with diabetes, where annual 
total cost of care decreased 6% and ED visits decreased by 
26%.3 Moreover, the MPR data from the current study, sug-
gestive of improved adherence, also are consistent with 
the compliance scores found in the Pitney Bowes analy-
ses. These compliance scores increased between 2001 and 
2006 for asthma (from 33 to 62), diabetes (from 75 to 81), 
and hypertension (from 76 to 82).4 Prior studies have doc-
umented reduced adherence with increased copayments 
for antidiabetic12 and antihypertensive13 drugs. Barron et 
al12 found discontinuation or switching of medications 
increased by 26% for every $10 increase in copayments. 
Taira et al13 found that copayment level, independent of 
other determinants, was a strong predictor of compliance 
with antihypertensive medications.

There were several limitations to these analyses. First, 
International Classification of Diseases, Ninth Revision, 

Clinical Modification diagnosis codes were not used in 
identifying the study cohorts or in confirming selection 
based on prescription therapy. Building cohorts based on 
prescription drug use may have resulted in the exclusion 
of members who did not have these drugs in the prepro-
gram year, members with milder disease not requiring 
prescriptions, members being managed with nondrug 
treatment options, or members who were prescribed 
medications but did not fill them. Second, communication 
of the change in pharmacy benefit was limited. Members 
may not have been aware of the decrease in cost-sharing. 
Thus, to the extent that lowering prescription costs for 
members can result in improved outcomes and decreased 
medical costs, these findings may have been underesti-
mated. Third, the study did not control for the availability 
of disease management programs for asthma, diabetes, 
coronary artery disease, and congestive heart failure, nor 
did it examine the impact of other variables such as se-
verity or duration of disease. Fourth, there was concern 
regarding days supply for multiple-use injectable and 
multiple-dose inhaler products due to potential unreli-
ability and poor correlation between filling and adher-
ence behavior. 

In conclusion, preliminary findings suggest that 
cost-sharing reduction for prescription medications 
for asthma, hypertension, and diabetes can result in 
an increase in days supply of these medications and a 
decrease in disease-specific or disease-related utiliza-
tion and costs. Further analyses are needed to confirm 
these results.
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