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A bs tr ac t

Background

Little information exists about the consequences of limits on prescription-drug ben-
efits for Medicare beneficiaries.

Methods

We compared the clinical and economic outcomes in 2003 among 157,275 Medicare+
Choice beneficiaries whose annual drug benefits were capped at $1,000 and 41,904 
beneficiaries whose drug benefits were unlimited because of employer supplements.

Results

After adjusting for individual characteristics, we found that subjects whose benefits 
were capped had pharmacy costs for drugs applicable to the cap that were lower by 
31 percent than subjects whose benefits were not capped (95 percent confidence 
interval, 29 to 33 percent) but had total medical costs that were only 1 percent lower 
(95 percent confidence interval, −4 to 6 percent). Subjects whose benefits were capped 
had higher relative rates of visits to the emergency department (relative rate, 1.09 
[95 percent confidence interval, 1.04 to 1.14]), nonelective hospitalizations (relative 
rate, 1.13 [1.05 to 1.21]), and death (relative rate, 1.22 [1.07 to 1.38]; difference, 0.68 
per 100 person-years [0.30 to 1.07]). Among subjects who used drugs for hyperten-
sion, hyperlipidemia, or diabetes in 2002, those whose benefits were capped were 
more likely to be nonadherent to long-term drug therapy in 2003; the respective odds 
ratios were 1.30 (95 percent confidence interval, 1.23 to 1.38), 1.27 (1.19 to 1.34), and 
1.33 (1.18 to 1.48) for subjects using drugs for hypertension, hyperlipidemia, and 
diabetes. In each subgroup, the physiological outcomes were worse for subjects 
whose drug benefits were capped than for those whose benefits were not capped; 
the odds ratios were 1.05 (95 percent confidence interval, 1.00 to 1.09), 1.13 (1.03 to 
1.25), and 1.23 (1.03 to 1.46), respectively, for subjects with a systolic blood pressure 
of 140 mm Hg or more, a serum low-density-lipoprotein cholesterol level of 130 mg 
per deciliter or more, and a glycated hemoglobin level of 8 percent or more.

Conclusions

A cap on drug benefits was associated with lower drug consumption and unfavorable 
clinical outcomes. In patients with chronic disease, the cap was associated with 
poorer adherence to drug therapy and poorer control of blood pressure, lipid levels, 
and glucose levels. The savings in drug costs from the cap were offset by increases 
in the costs of hospitalization and emergency department care.
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Paying for prescription drugs is a 

challenge in the United States.1,2 As costs 
escalate, public and private payers are in-

creasing how much patients pay for prescription 
drugs.3-6 Many employers and Medicare+Choice 
health plans have implemented caps on annual 
prescription-drug benefits or have eliminated ben-
efits altogether. Drug-benefit caps require pa-
tients to pay the full price of drugs consumed 
after their spending exceeds the cap amount. To 
date, there has been little information on how 
such caps affect clinical and economic out-
comes.

In theory, increasing the share of costs paid by 
patients creates an incentive for more efficient use 
of care.7-9 Drug-benefit caps could encourage ef-
ficiency if patients and their physicians made judi-
cious choices about drug therapies. Alternatively, 
these incentives could create barriers to care, es-
pecially for patients requiring long-term drug 
therapy.10-12 Reduced access to drugs is of particu-
lar concern when there is strong evidence that a 
drug is cost-effective.13,14 Previous studies indicate 
that limiting drug coverage has adverse effects in 
non-Medicare pop ulations.15-17 Surveys also sug-
gest that Medicare beneficiaries reduce their drug 
consumption because of cost sharing.18,19 

In a prepaid integrated-delivery system, we 
investigated the effects of a $1,000 cap on an-
nual drug benefits in Medicare+Choice benefi-
ciaries 65 years of age or older by comparing 
them with a concurrent control group whose 
benefits were not capped because their former 
employers supplemented their Medicare bene-
fits. We examined drug consumption, hospital-
izations, visits to the emergency department, 
office visits, mortality rates, and medical costs 
in 2003. We also examined drug adherence and 
physiological outcomes associated with drug 
therapy among patients receiving therapy for 
hypertension, hyperlipidemia, and diabetes mel-
litus. This information can help us understand 
the effect of the new Medicare Part D drug 
plans, in which many patients pay in full for an-
nual drug costs between $2,250 and $5,100.

Me thods

Setting

Kaiser Permanente–Northern California provides 
comprehensive medical care, including prescrip-
tion drugs. Within this system, Medicare+Choice 

(now Medicare Advantage) members had either 
employer-supplemented or individual insurance. 
Members with employer-supplemented insurance 
generally had drug benefits without annual lim-
its. Members with individual insurance had an an-
nual cap of $1,000 for drugs in 2002 and 2003. The 
cap applied to 95 percent of outpatient prescrip-
tions; some classes of drugs, such as those used 
for chemotherapy, were exempted from the cap.

Population

The study population included all Medicare+
Choice beneficiaries who were at least 65 years 
old on January 1, 2003, and who were enrolled in 
a two-tier drug plan (with copayments of $10 for 
generic drugs and $15 to $30 for branded drugs) 
with either a $1,000 cap or no cap on annual drug 
costs. We excluded subjects whose copayment sta-
tus or membership in a plan with a cap as com-
pared with a plan without a cap changed during 
the year (less than 1 percent of subjects) or who 
had Medicaid insurance (also less than 1 percent 
of subjects).

Study Design

We used a prospective cohort design to examine 
the effects of drug-benefit caps on various out-
comes in 2003. In the overall cohort, we compared 
consumption of drugs subject to the cap, rates of 
use of medical services (hospitalizations, emer-
gency department visits, and office visits), mor-
tality rates, and medical costs between the group 
of subjects whose benefits were capped and the 
group of subjects whose benefits were not capped, 
with adjustment for individual characteristics. We 
also examined adherence and physiological out-
comes among patients who received drug therapy 
in 2002 for hypertension, hyperlipidemia, or dia-
betes mellitus. Eighty-nine percent of the subjects 
receiving antihypertensive drugs in 2002 were in 
the Kaiser Permanente hypertension disease reg-
istry (84 percent) or had documented elevated sys-
tolic blood pressure but were not in the registry 
(5 percent) during the study period. We observed 
the subjects until they left Kaiser Permanente or 
died, or to the end of 2003, whichever occurred 
first. For the long-term drug classes examined, 
there was strong evidence from trials demonstrat-
ing efficacy according to physiological and clini-
cal outcomes. The Kaiser Permanente institutional 
review board approved the study.

The study was designed and the data analyzed 
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by the authors. The Agency for Healthcare Re-
search and Quality, the National Institute on Ag-
ing, the Alfred P. Sloan Foundation, and Kaiser 
Permanente had no role in the design, analysis, 
or interpretation of the study or in the decision 
to submit the manuscript for publication. 

Outcomes

We measured drug expenditures according to the 
prices Kaiser Permanente members had to pay 
after exceeding the $1,000 cap. For other medical 
costs, we obtained data from Kaiser Permanente’s 
cost-accounting system as well as claims data for 
out-of-system visits. Medical costs (i.e., for hospi-
talizations, office visits, and emergency depart-
ment visits) included all direct and ancillary costs 
associated with the visit, such as laboratory costs. 
We made no adjustments for subjects for whom 
less than 12 months of data were available (7 per-
cent); sensitivity analyses using cost extrapola-
tion for these subjects yielded similar findings.

To assess long-term adherence to drug treat-
ment, we calculated the proportion of days cov-
ered in 2003, defined as the percentage of days in 
the year for which the subject received drugs 
within the therapeutic class, allowing for carry-
over of the remaining drug supply from 2002.20,21 
The drug-related physiological outcomes mea-
sured were systolic blood pressure, low-density 
lipoprotein (LDL) cholesterol, and glycated hemo-
globin. Office visits, hospitalizations, and visits to 
the emergency department included both those 
occurring inside and those occurring outside the 
Kaiser Permanente system, and mortality figures 
included deaths identified from California state 
death certificates.

Covariates

For all analyses, we adjusted for age (three cate-
gories), sex, race or ethnic group (including an 
“unknown” category, which accounted for 12 per-
cent of the subjects), years of membership in Kai-
ser Permanente, copayments for emergency de-
partment and office visits, and medical center. 
We assessed race or ethnic group using a combi-
nation of automated health-system data and self-
reports from routine patient surveys. To adjust for 
coexisting disorders, we used the prospective di-
agnostic-cost-group (DxCG) score, which is simi-
lar to the method used by the Centers for Medi-
care and Medicaid Services for Medicare risk 
adjustment.22 We also used a binary neighbor-

hood socioeconomic status indicator based on 
2000 U.S. Census block groups and residential ad-
dresses, which are defined as neighborhoods of 
lower socioeconomic status if at least 20 percent 
of residents have household incomes below the fed-
eral poverty level or at least 25 percent of residents 
25 years of age or older have less than a high-
school education.23 In sensitivity analyses, we used 
a five-level indicator for socioeconomic status, 
which did not alter our estimates of the cap effect. 
In the analyses of physiological outcomes, we ad-
justed for baseline physiological levels, using the 
first available physiological value obtained in 2002 
or 2003 after the subject started drug therapy (ini-
tial value) to predict all subsequent values in 2003.

Statistical Analysis

To assess drug and medical costs in 2003, we used 
a two-part model consisting of logistic regression 
of the probability of any costs and linear regression 
of costs for subjects with costs. Because relative 
costs are more broadly interpretable, we used esti-
mated coefficients from the two-part model to 
construct a cohort relative cost, which was calcu-
lated as the ratio of the predicted cost for all sub-
jects as if their benefits were capped to the pre-
dicted cost for all subjects as if their benefits were 
not capped. We estimated standard errors for rela-
tive costs using the delta method.24 All analyses 
used Stata software (version 8.2) or SAS software 
(version 9.1.3). All reported P values are two-sided.

To increase our understanding of the temporal 
dynamics of drug consumption and adherence 
during 2003 among subjects with and those with-
out caps on their benefits, we estimated month-
ly population-averaged means or proportions using 
generalized-estimating-equation methods with 
models including interactions between cap and 
month that allowed each comparison group to 
have its own profile over time. To examine month-
ly differences in drug consumption and adher-
ence before and after the cap was exceeded, we 
identified the month in which a subject exceeded 
the $1,000 annual cap amount and examined up 
to six months before and after that month.

To examine differences in adherence to treat-
ment and physiological outcomes in 2003 between 
subjects with and those without benefit caps who 
used long-term drugs in 2002, we used general-
ized-estimating-equation methods (xtgee bino-
mial family with logit–link in Stata 8.2).25 In the 
models, we included monthly terms for overall 

Copyright © 2006 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org on November 24, 2009 . For personal use only. No other uses without permission. 



The  n e w  e ng l a nd  j o u r na l  o f  m e dic i n e

n engl j med 354;22 www.nejm.org june 1, 20062352

difference (secular trends), and interactions be-
tween cap and month for monthly differences. We 
also compared the effect of the cap on physiolog-
ical outcomes stratified according to whether 
the subjects exceeded the cap amount in 2003.

We defined drug adherence as having received 
enough drug supply to cover at least 80 percent 
of total days in 2003. The physiological-outcome 
thresholds were a glycated hemoglobin level of at 
least 8 percent, an LDL cholesterol level of at least 
130 mg per deciliter (3.3 mmol per liter), and a 
systolic blood pressure of at least 140 mm Hg. 
In sensitivity analyses of physiological outcomes, 
we examined the effect of the benefits cap on all 
values by using logistic regression with random 
patient effects (xtlogit, random-effect option in 
Stata 8.2), only the last 2003 value, the last value 

adjusted for the first 2003 value, and other 
thresholds for poor physiological outcomes. We 
also examined adherence and physiological val-
ues as continuous outcomes. We calculated ad-
herence and poor physiological outcomes for sub-
jects with and those without caps on their benefits 
by using the coefficients from the model to pre-
dict outcomes for all subjects as if their benefits 
were capped and as if their benefits were not 
capped.

To estimate the adjusted relative rates of use 
of medical services, we applied Poisson regres-
sion analyses with gamma-distributed random 
patient effects to patients’ repeated monthly counts 
(xtpoisson, random-effect option in Stata 8.2). We 
modeled secular trends with terms for month 
within year. To assess the effect of the cap on 

Table 1. Characteristics of the Study Population.*

Characteristic
All 

(N = 199,179)
Benefits Capped 

(N = 157,275)
Benefits Not Capped 

(N = 41,904) P Value

Person-years of follow-up in 2003 192,165 151,180 40,985

Age (%) <0.001

65–74 Yr 55 55 52

75–84 Yr 35 35 39

≥85 Yr 10 10 9

Female sex (%) 59 60 54 <0.001

Race or ethnic group (%) <0.001

White 68 67 72

Black 4 3 6

Hispanic 6 7 4

Asian 7 8 7

Other 3 3 3

Unknown 12 13 10  

1st year of Kaiser Permanente membership (%) <0.001

2002 or later 9 10 4

2001 7 8 2

2000 or earlier 84 82 94

1st year of membership in plan with cap on drug benefits (%)

2003 NA 10 NA

2002 NA 17 NA

2001 NA 70 NA

2000 or earlier NA 2 NA

Residence in a low-socioeconomic-status neighborhood (%) 18 19 15 <0.001

Had a regular primary care provider in 2003 (%) 99 99 99 <0.001

Mean comorbidity (DxCG score) in 2002† 0.89 0.88 0.91 <0.001
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death rates, we used exponential and Cox propor-
tional-hazards models (streg with exponential 
distribution and stcox in Stata 8.2). We calculated 
the rates of use of medical services by subjects 
with and those without benefit caps by using the 
coefficients from the model as previously de-
scribed.

As a guard against functional form misspecifi-
cation, we also examined propensity scores (of 
having a cap on benefits), estimated by using a 
logistic model and observable covariates; we used 
this predicted probability as a covariate in our 

analysis.26 We also repeated all nonmortality anal-
yses on continuously enrolled subjects. We found 
that all analytic approaches yielded similar re-
sults.

R esult s

There were 199,179 subjects in January 2003; 79 
percent had a $1,000 cap on their drug benefits, 
and 21 percent had no limit (Table 1). Among sub-
jects whose benefits were capped, 13 percent ex-
ceeded the $1,000 cap during 2003.

Table 1. (Continued.) 

Characteristic
All 

(N = 199,179)
Benefits Capped 

(N = 157,275)
Benefits Not Capped 

(N = 41,904) P Value

Drugs received in 2003 (%) 

Any prescription drug 92 92 94 <0.001

Any antihypertensive drug 65 64 67 <0.001

Any lipid-lowering drug 34 34 36 <0.001

Any antidiabetic drug 13 13 13 0.067

Care for hypertension

Any antihypertensive drug in 2002 (no. of subjects) 122,939 96,313 26,626  

At least 1 blood-pressure measurement in 2003 (%) 88 88 90 <0.001

Initial blood-pressure measurement in 2002 or 2003 and at least 
1 additional measurement in 2003 (%) 

85 85 88 <0.001

Mean initial systolic blood pressure (mm Hg) 142.3 142.5 141.8 <0.001

Care for hyperlipidemia

Any lipid-lowering drug in 2002 (no. of subjects) 59,017 45,882 13,135  

At least 1 LDL cholesterol measurement in 2003 (%) 86 85 88 <0.001

Initial LDL cholesterol measurement in 2002 or 2003 and at least 
1 additional measurement in 2003 (%)

80 79 83 <0.001

Mean initial LDL cholesterol level (mg/dl)‡ 112.4 112.8 111.0 <0.001

Care for diabetes

Any antidiabetic drug in 2002 (no. of subjects) 24,916 19,837 5,079

At least 1 glycated hemoglobin measurement in 2003 (%) 89 88 91 <0.001

Initial glycated hemoglobin measurement in 2002 or 2003 
and at least 1 additional measurement in 2003 (%)

86 85 88 <0.001

Mean initial glycated hemoglobin level (%) 7.7 7.7 7.6 <0.001

* The table shows the percentages of subjects with each sociodemographic and clinical characteristic, as well as the level of coexisting illness-
es, as measured by the mean diagnostic cost group (DxCG) score. The initial physiological measurement is defined as the first available 
measurement taken in 2002 or 2003 after the patient started drug therapy. In our models of physiological outcomes, we included subjects 
with an initial measurement plus one subsequent measurement in 2003. The first year of membership in a plan with a cap on drug benefits 
is defined as the first year of having 12 months of a cap in 2000, 2001, and 2002. Subjects whose first year of membership in a plan with a 
cap on drug benefits was 2003 may have been members for less than 12 months if they died or left the Kaiser Permanente system. Among 
subjects receiving any antihypertensive drugs, 89 percent were also in the Kaiser Permanente hypertension registry (84 percent) or had doc-
umented elevated systolic blood pressure but were not in the registry (5 percent); similarly, 100 percent of the subjects receiving any antidi-
abetic drugs were also in the Kaiser Permanente diabetes registry. All P values are two-sided. NA denotes not applicable.

† The DxCG score ranges from 0.1 to 10.2, with higher scores indicating a greater severity of coexisting illnesses.
‡ To convert the values for LDL cholesterol to millimoles per liter, multiply by 0.02586.
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Among subjects who had been receiving long-
term drug therapy since 2002, consumption of 
antihypertensive drugs in 2003 was 15 percent 
lower (95 percent confidence interval, 11.4 to 18.1 
percent) for subjects whose benefits were capped 
than among those whose benefits were not 
capped, consumption of lipid-lowering drugs was 
27 percent lower (95 percent confidence interval, 
23.1 to 30.4 percent), and consumption of antidia-
betic drugs was 21 percent lower (95 percent con-
fidence interval, 14.3 to 26.6 percent) (Table 2). 
Drug spending among subjects whose benefits 
were capped was 31 percent (95 percent confidence 
interval, 29.1 to 32.5) lower for all drugs applicable 
to the cap than it was among subjects whose ben-
efits were not capped (Table 3).

Differences in monthly drug consumption be-
tween the two groups increased over the year 

(Fig. 1 and 2). Moreover, among subjects whose 
drug expenditures exceeded the cap amount, dif-
ferences between the two groups in drug con-
sumption were greater in the months after the 
cap was exceeded than in earlier months. There 
were similar trends for monthly adherence to 
drug therapy (see the Supplementary Appendix, 
available with the full text of this article at www.
nejm.org).

Table 2 also shows the odds ratios of nonadher-
ence to long-term drug therapies and of having 
poor physiological outcomes (for subjects whose 
benefits were capped as compared with those with 
no cap). Among subjects whose benefits were not 
capped who were prescribed an antihypertensive, 
lipid-lowering, or antidiabetic drug, 15 percent, 
27 percent, and 21 percent, respectively, were non-
adherent. As compared with subjects whose ben-

Table 2. Drug Consumption, Adherence to Drugs, and Physiological Outcomes in Subjects with Hypertension, Hyperlipidemia, 
or Diabetes Mellitus among Subjects with and Those without a $1,000 Cap on Drug Benefits.*

Variable
Benefits Not 

Capped
Benefits  
Capped Relative Cost (95% CI)

percent

Drug consumption in 2003†

Antihypertensive drugs NA NA 0.85 (0.82–0.89)

Lipid-lowering drugs NA NA 0.73 (0.70–0.77)

Antidiabetic drugs NA NA 0.79 (0.73–0.86)

Drug nonadherence in 2003 among subjects receiving drugs of the same class in 2002  Odds Ratio (95% CI)

Antihypertensive drugs 14.6 18.1 1.30 (1.23–1.38)

Lipid-lowering drugs 26.5 31.4 1.27 (1.19–1.34)

Antidiabetic drugs 21.2 26.2 1.33 (1.18–1.48)

Poor physiological outcomes in 2003 among subjects receiving drug therapy in 2002    

Systolic blood pressure ≥140 mm Hg in 2003 among subjects receiving antihyper-
tensive drugs

38.5 39.5 1.05 (1.00–1.09)

LDL cholesterol ≥130 mg/dl in 2003 among subjects receiving lipid-lowering drugs 19.6 21.3 1.13 (1.03–1.25)

Glycated hemoglobin ≥8% in 2003 among subjects receiving antidiabetic drugs 17.0 19.7 1.23 (1.03–1.46)

* The table shows drug consumption, measured as a relative cost for subjects with a drug-benefit cap as compared with subjects without a cap, 
estimated by a two-part model. The table also reports the odds ratios for monthly drug adherence and poor physiological outcome (on the 
basis of all test results obtained in 2003), estimated by regression models that allow for repeated measures. All analyses are adjusted for age, 
sex, socioeconomic status, race or ethnic group, coexisting disorders, years of enrollment in Kaiser Permanente, level of cost sharing for vis-
its to the emergency department, level of cost sharing for office visits, and medical center. The analyses of physiological outcomes are also 
adjusted for the first available measurement obtained in 2002 or 2003 after a subject began drug therapy. We defined drug adherence as 
having received enough drugs to cover 80 percent of total days in 2003 among subjects receiving the drug in 2002; there were 122,939 sub-
jects who received antihypertensive drugs, 59,017 who received lipid-lowering drugs, and 24,916 who received antidiabetic drugs. The physi-
ological outcome models include subjects who were prescribed drug treatment and received the drug in 2002, who underwent at least one 
initial physiological measurement in 2002 or 2003 after starting drug therapy, and who underwent at least one subsequent physiological 
measurement in 2003; there were 104,948 subjects receiving antihypertensive drugs whose systolic blood pressure was measured, 47,084 
receiving lipid-lowering drugs whose LDL cholesterol was measured, and 21,321 receiving antidiabetic drugs whose glycated hemoglobin 
levels were measured. The lower bounds of the 95 percent confidence intervals for all odds ratios (benefits capped vs. benefits not capped) 
were greater than 1.0, including the odds ratio for systolic blood pressure above 140 mm Hg. CI denotes confidence interval, and NA not 
applicable.

† Drug consumption is measured in dollars.
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efits were not capped, subjects whose benefits 
were capped had higher odds of nonadherence 
to antihypertensive drugs (odds ratio, 1.30; 95 
percent confidence interval, 1.23 to 1.38), lipid-
lowering drugs (odds ratio, 1.27; 95 percent con-
fidence interval, 1.19 to 1.34), and antidiabetic 
drugs (odds ratio, 1.33; 95 percent confidence in-
terval, 1.18 to 1.48).

Among subjects whose benefits were not 
capped, 38 percent of those receiving antihyper-
tensive drugs had systolic blood-pressure values 
of 140 mm Hg or more, 20 percent of those re-
ceiving lipid-lowering drugs had LDL cholesterol 
levels of 130 mg per deciliter or more, and 17 
percent of those receiving antidiabetic drugs had 
glycated hemoglobin levels of 8 percent or more 
(Table 2). As compared with subjects whose ben-

efits were not capped, subjects whose benefits 
were capped were more likely to have elevated 
systolic blood pressure (odds ratio, 1.05; 95 per-
cent confidence interval, 1.00 to 1.09), LDL cho-
lesterol (odds ratio, 1.13; 95 percent confidence 
interval, 1.03 to 1.25), and glycated hemoglobin 
(odds ratio, 1.23; 95 percent confidence interval, 
1.03 to 1.46).

In stratified analyses for each of the three 
groups of drugs, the magnitude of the effect of the 
cap on physiological outcomes was greater among 
subjects who exceeded the $1,000 cap amount 
than among those who did not (see the Supple-
mentary Appendix); for example, among subjects 
whose expenditures exceeded the cap amount, 
the odds ratio for elevated LDL cholesterol was 
1.28 (95 percent confidence interval, 1.05 to 1.56), 

Table 3. Rates of Use of Medical Services, Death Rates, and Relative Medical Costs in 2003 among Subjects 
with and Those without a $1,000 Cap on Their Drug Benefits.*

Variable Benefits Not Capped Benefits Capped Relative Rate (95% CI)

rate/100 person-yr
Rate of medical-services use 

Emergency department visits 45.2 49.2 1.09 (1.04–1.14)

Hospitalizations 38.4 39.7 1.03 (0.98–1.09)

Nonelective 16.6 18.7 1.13 (1.05–1.21)

Elective 21.4 20.7 0.97 (0.91–1.03)

Office visits 933.5 902.7 0.97 (0.95–0.98)

Death rate   Difference (95% CI)

3.05 3.73 0.68 (0.30–1.07)

Direct medical costs Relative Cost (95% CI)

Pharmacy costs NA NA 0.72 (0.70–0.74)

Costs of drugs that apply to the cap NA NA 0.69 (0.67–0.71)

Medical (nondrug) costs NA NA 1.05 (0.99–1.11)

Emergency department visits NA NA 1.09 (1.01–1.18)

Hospitalizations NA NA 1.13 (1.01–1.26)

Nonelective NA NA 1.14 (0.98–1.33)

Elective NA NA 1.13 (0.97–1.32)

Office visits NA NA 0.96 (0.93–0.99)

Total 2003 costs NA NA 0.99 (0.94–1.04)

* The table shows adjusted rates per 100 person-years and relative rates of use of medical services, absolute mortality 
rates per 100 person-years and differences between the two groups, and relative costs for subjects with and those with-
out an annual cap on their drug benefits. Values were estimated by a Poisson regression model with random patient ef-
fects, a proportional-hazards model, and a two-part model, respectively. There were 86,223 visits to the emergency de-
partment, 31,885 nonelective hospitalizations, 39,081 elective hospitalizations, 1,722,757 office visits, and 7338 deaths 
among the 199,179 subjects in 2003. The pharmacy costs reflect both drug acquisition and drug dispensation costs. 
These annual costs do not account for differing lengths of membership. The drug benefit cap applied to 95 percent of 
outpatient drug prescriptions. The relative rates and costs were adjusted for age, sex, socioeconomic status, race or 
ethnic group, coexisting disorders, years of enrollment in Kaiser Permanente, level of cost sharing for visits to the 
emergency department, level of cost sharing for office visits, and medical center. CI denotes confidence interval, and 
NA not applicable.
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as compared with 1.07 (95 percent confidence in-
terval, 0.95 to 1.20) for subjects whose expendi-
ture did not exceed the cap amount.

Table 3 shows adjusted relative rates of use of 
medical services, mortality rates, and relative 
medical costs. Subjects whose benefits were 
capped had higher rates of visits to the emergency 
department (relative rate, 1.09; 95 percent confi-
dence interval, 1.04 to 1.14), nonelective hospi-
talizations (relative rate, 1.13; 95 percent confi-
dence interval, 1.05 to 1.21), and death (3.05 
percent vs. 3.73 percent; difference, 0.68 percent; 
95 percent confidence interval, 0.30 to 1.07 per-
centage points; relative rate, 1.22; 95 percent con-
fidence interval, 1.07 to 1.38) than subjects whose 
benefits were not capped. Subjects whose bene-
fits were capped had significantly fewer office 
visits (relative rate, 0.97; 95 percent confidence 
interval, 0.95 to 0.98). The rates of elective hos-
pitalization did not differ significantly between 
the two groups (relative rate, 0.97; 95 percent con-
fidence interval, 0.91 to 1.03). All differences in 
rates were of similar size and direction among 
subjects receiving long-term drug therapy.

Subjects whose benefits were capped had phar-
macy costs that were 28 percent lower (95 percent 
confidence interval, 25.6 to 30.4 percent) and of-
fice-visit costs that were 4 percent lower (95 per-
cent confidence interval, 0.6 percent to 7.0 per-
cent) than those for subjects whose benefits were 
not capped, but their hospital costs were 13 per-
cent higher (95 percent confidence interval, 1.3 
to 26.5 percent) and their emergency department 

costs were 9 percent higher (95 percent confidence 
interval, 1.0 to 17.7 percent). There was no signifi-
cant difference in annual total medical costs in 
2003 between subjects whose benefits were capped 
and those whose benefits were not capped; the 
cost was only 1 percent lower for subjects whose 
benefits were capped (95 percent confidence in-
terval, −4.1 to 5.8 percent).

Discussion

We examined the effect of drug-cost sharing on 
clinical and economic outcomes in Medicare ben-
eficiaries. Our findings suggest that limits on 
drug benefits had consistently negative conse-
quences. Beneficiaries whose benefits were capped 
used fewer prescription drugs overall and fewer 
drugs for the treatment of chronic diseases than 
those whose benefits were not capped. The dif-
ferences in consumption between beneficiaries 
with and those without caps on their benefits 
were substantially larger during the months after 
the subjects exceeded the cap than during earlier 
months. Among beneficiaries receiving long-term 
drug therapy, those whose benefits were capped 
had lower levels of drug adherence and worse 
physiological outcomes, results consistent with a 
lower rate of use of drugs. Overall, subjects whose 
benefits were capped had higher rates of non-
elective hospitalizations, visits to the emergency 
department, and death. In addition, subjects whose 
benefits were capped had lower pharmacy costs 
but higher hospital and emergency department 
costs, with no significant difference in total med-
ical costs between the two groups.

Our findings are consistent with those of 
previous survey-based studies.12,27 Nearly a third 
of Medicare beneficiaries reported taking fewer 
drugs than were prescribed in order to save money, 
and less generous drug benefits were associated 
with lower rates of drug adherence.18,19,28,29 In 
non-Medicare, low-income populations, drug lim-
its increased nursing home admissions.15 High 
patient cost-sharing levels in Canada were asso-
ciated with a lower rate of use of essential drugs 
and higher rates of visits to the emergency depart-
ment and hospitalizations.17 The lack of any drug 
coverage has been associated with poor out-
comes.28,30-32 In our study, physiological outcomes 
were worse for those whose benefits were capped 
than for those whose benefits were not capped; 
benefit caps were associated with increased rates 
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Figure 1. Adjusted Percent Decrease in Monthly Drug Consumption in 2003 
by 199,179 Subjects with a $1,000 Cap on Annual Drug Benefits as Compared 
with Subjects without a Cap on Benefits.

I bars indicate 95 percent confidence intervals. 
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of nonelective hospitalizations, visits to the emer-
gency department, and death, a result that helps 
quantify the clinical significance of changes in 
drug consumption; and the higher costs of hos-
pitalizations and visits to the emergency depart-

ment offset much of the savings in pharmacy 
costs.

In 2003, many Medicare beneficiaries in the 
United States did not have any drug benefits. 
Among those with drug benefits, many had ben-
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Figure 2. Adjusted Percent Decrease in Monthly Drug Consumption in 2003 by Subjects with a $1,000 Cap 
on An nual Drug Benefits Who Were Receiving Antihypertensive, Lipid-Lowering, or Antidiabetic Drugs, 
as Compared with Consumption by Subjects without a Cap on Benefits.

Panels A, C, and E show the percent decreases in consumption of antihypertensive, lipid-lowering, and antidiabetic 
drugs in each calendar month by subjects who received drugs of the same class in 2002 and whose drug benefits 
were capped, as compared with those whose benefits were not capped. There were 122,939 subjects who received 
antihypertensive drugs, 59,017 who received lipid-lowering drugs, and 24,916 who received antidiabetic drugs. Panels 
B, D, and F show the corresponding data for subjects whose consumption of drugs exceeded the $1,000 cap amount. 
There were 21,843 subjects in this group who received antihypertensive drugs, 13,213 who received lipid-lowering 
drugs, and 6,210 who received antidiabetic drugs. The results are aligned to the month when the cap threshold was 
exceeded; this month is labeled 0, the six months before are labeled −6 through −1, and the six months after are la-
beled 1 through 6. I bars indicate 95 percent confidence intervals.
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efit limits. In fact, both plans in this study tended 
to be more generous than other drug-plan op-
tions available to individual Medicare beneficia-
ries.33,34 In 2004, Kaiser Permanente discontinued 
the Medicare+Choice benefit caps and switched to 
a coverage policy limited to generic drugs.

Whether these findings are attributable to the 
cap on drug benefits or to unrelated differences 
between the groups is a critical question, given 
the nonrandomized study design. We believe the 
differences are attributable to the cap, for several 
reasons. We found consistent effects on all out-
comes. Differences in drug consumption between 
the two groups also increased over the course of 
the year; differences were also greater after sub-
jects with a cap lost their drug coverage. These 
results are consistent with a causal effect of the 
cap. We adjusted directly for important individ-
ual characteristics, including coexisting disor-
ders at baseline and initial physiological outcome 
levels, and propensity-score methods yielded sim-
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patients determined whether subjects had un-
capped benefits. Nevertheless, despite these con-
sistent and temporal relationships, which agree 
with clinical-trial data, we cannot rule out the pos-
sibility of unmeasured confounders.

Although the ascertainment and timing of 
physiological measurements were nonexperimen-
tal, the majority of subjects underwent measure-
ments, the two groups had similar measurement 
frequencies, and the analyses adjusted for initial 
levels. Because 90 percent of subjects whose ben-
efits were capped in 2003 also had a cap on their 
benefits in 2002, and 99 percent of subjects 
whose benefits were not capped in 2003 did not 
have a cap in 2002, these analyses cannot differ-
entiate between clinical effects of the 2003 ben-
efit limits and the cumulative effects of these 
benefits over a period of two or more years, de-
spite adjustment for years of membership in Kai-
ser Permanente. These potential cumulative ef-
fects may account for the magnitude of the 
mortality effect. Although the 95 percent confi-
dence interval (0.3 to 1.1 deaths per 100 person-
years) is wide, even its lower limit is clinically im-
portant.

We could not assess out-of-system drug use and 
may have underestimated total drug consumption. 
Telephone interviews, however, suggest that out-
of-system use was rare, even after subjects ex-
ceeded their cap.35 The cap-related changes in 
physiological outcomes were also consistent with 
little out-of-system drug use. We did not obtain 
information on any medical-assistance programs, 
and thus, our findings may underestimate the true 
cap effect in systems without these safeguards. 
The high levels of treatment, testing, and physi-
ological disease control in this integrated system 
may also result in an underestimation of the ad-
verse effects of caps on benefits in other settings. 
The levels of cost sharing for subjects enrolled in 
Kaiser Permanente were also less than those for 
many Medicare beneficiaries in 2003; therefore, 
for beneficiaries in other settings, the effects of 
cost sharing might be greater. Finally, we had lim-
ited precision when evaluating cost differences 
between the groups. For example, we did not de-
tect a significant difference in the costs of nonelec-
tive hospitalizations (95 percent confidence inter-
val for the relative cost, 0.98 to 1.33), even though 
we found a significant difference in the rate of 
nonelective hospitalizations (95 percent confidence 
interval for the relative rate, 1.05 to 1.21).

The setting of our study is not identical to that 
of Medicare fee-for-service, nor are these cost-
sharing arrangements identical to those in the new 
Medicare Part D drug plans. Although cost shar-
ing can be substantial under Part D, many ben-
eficiaries might have lower out-of-pocket costs 
than they did when there was no drug benefit. 
Cost sharing, however, could increase for retir-
ees who currently have employer-based coverage 
if their employer discontinues drug coverage. Our 
findings suggest a need to monitor closely the ef-
fects of these new benefits and, possibly, to mod-
ify cost sharing for drugs that are effective in 
treating chronic diseases.
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