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Cost Sharing and the Initiation of Drug Therapy

for the Chronically Il
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Background: Increased cost sharing reduces utiliza-
tion of prescription drugs, but little evidence demon-
strates how this reduction occurs or the factors associ-
ated with price sensitivity.

Methods: We conducted a retrospective cohort study
of older adults with employer-provided drug coverage
from 1997 to 2002 from 31 different health plans. We
measured the time until initiation of medical therapy for
17 183 patients with newly diagnosed hypertension, dia-
betes, or hypercholesterolemia.

Results: For all study conditions, higher copayments were
associated with delayed initiation of therapy. In survival
models, doubling copayments resulted in large reduc-
tions in the predicted proportion of patients initiating
pharmacotherapy at 1 and 5 years after diagnosis: for hy-
pertension, 54.8% vs 39.9% at 1 year and 81.6% vs 66.2%
at 5 years (P<<.001); for hypercholesterolemia, 40.2% vs
31.1% at 1 year and 64.3% vs 53.8% at 5 years (P <.002);
and for diabetes, 45.8% vs 40.0% at 1 year and 69.3% vs

62.9% at 5 years (P <.04). However, patients’ rate of ini-
tiation and sensitivity to copayments strongly de-
pended on their prior experience with prescription drugs.
Those without prior drug use (26.1%, 10.4%, and 12.9%)
initiated later (833, >1170, and >1402 days later in me-
dian time until initiation) and were far more price sen-
sitive (increase of 34.5%, 20.1%, and 27.2% remaining
untreated after 5 years when copayments doubled) than
those with a history of drug use among patients with newly
diagnosed hypertension, hypercholesterolemia, and dia-
betes, respectively. These results were robust to a wide
range of sensitivity analyses.

Conclusions: High cost sharing delays the initiation of
drug therapy for patients newly diagnosed with chronic dis-
ease. This effect is greater among patients who lack expe-
rience with prescription drugs. Policy makers and physi-
cians should consider the effects of benefits design on patient
behavior to encourage the adoption of necessary care.
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N THE PAST DECADE, HEALTH PLANS
have responded to rising prescrip-
tion drug costs by implement-
ing more restrictive insurance

surveys find cost to be the leading reason
why elderly patients do not fill prescrip-
tions, skip doses, or take smaller doses, fol-
lowed by other causes, such as medica-
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benefits, the hallmark of which
has been increased cost sharing (ie, “co-
payments”), multi-tier formularies, and
mandatory generic substitution.! Several
studies have demonstrated that these new
arrangements reduce overall drug utiliza-
tion and expenditures®** and that the
chronically ill are sensitive to out-of-
pocket (OOP) costs.”® However, detailed
mechanisms outlining how these reduc-
tions occur are lacking.

See also pages 737,
750, and 757

The interruption of drug therapy can
have negative health consequences for the
chronically ill,”*! particularly for elderly pa-
tients, who have the highest rates of chronic
disease and prescription drug use.'*" Stud-
ies measuring the effect of pharmacy ben-
efit’s design on drug treatment for the
chronically ill are inconsistent,>>%152! but

tion adverse effects and beliefs about
whether drugs improve health.*> Most em-
pirical studies of cost sharing have exam-
ined aggregate measures of utilization, such
as total expenditures or days supplied, with-
out explanations of how patients adjust
their regimens. Although several studies
suggest that price sensitivity depends on a
drug’s therapeutic class,”*"**** and that in-
creased cost sharing may decrease “nones-
sential” drug use more than “essential” drug
use,”?%?2 few studies have dissected the
multiple mechanisms by which patients re-
duce their utilization in the face of higher
cost sharing.

See Invited Commentary
at end of article

To fill this gap, this study examines
whether cost sharing affects the initia-
tion of drug treatment for patients newly
diagnosed with chronic disease. A sophis-
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ticated understanding of the effects of drug benefits is cru-
cial for policy makers, who, rather than applying blunt
tools to control utilization, need to target those most at
risk for the potentially harmful effects of utilization
reductions.

B METHODS By

The RAND Human Subjects Protection Committee ruled that this
research was exempt from institutional review board approval.

DATA

We linked enrollment files, pharmacy claims, medical claims,
and the salient features of health plan benefits for retirees of
15 large employers from 1997 to 2002. Each employer offered
1 or more health plans to its elderly retirees for a total of 59
health plans covering 399 034 retirees. All but 2 employers that
offered multiple health plans provided a single drug benefit to
their retirees, such that retirees had no choice of drug ben-
efits. The content of the claims files have been described else-
where.>” The eText, eFigure 1, eFigure 2, and eTable provide
more details on the construction of our longitudinal data sets
from the raw claims (http://www.archinternmed.com). Result-
ing data sets included 31 health plans (plan-year combina-
tions) covering 272 474 unique persons.

STUDY SAMPLE

Our algorithms to identify patients with newly diagnosed hy-
pertension (HTN), hypercholesterolemia (CHOL), and diabe-
tes (DIAB) from International Classification of Diseases, Ninth
Revision, Clinical Modification (ICD-9-CM) codes were de-
signed to ensure that “rule-out” diagnoses were excluded from
the sample. We required patients to be observed for at least their
first year in the data without any outpatient or inpatient phy-
sician visits with an ICD-9-CM code for the chronic disease (here-
after diagnosis) and without filling any disease-specific medi-
cations. Subsequent to this washout period, we required that
they have the diagnosis of interest recorded during a physi-
cian visit on at least 2 occasions, the first of which must have
occurred prior to or the same day as their first disease-specific
medication. The first diagnosis was the index date on which the
patient was considered newly diagnosed with the condition
(eText, eFigure 1, eFigure 2, and eTable). Studies that exam-
ine the validity of using claims data to identify patients with
chronic disease suggest our algorithm would yield specificity
levels of 0.85 to 0.90.%%%

Disease-specific medications were identified by matching the
pharmaceutical claims to the Redbook Database. Manual veri-
fications and edits were completed by the authors with clini-
cal experience (M.D.S. and J.J.E.). Medications for HTN in-
cluded angiotensin receptor blockers, angiotensin-converting
enzyme inhibitors, B-blockers, calcium channel blockers, thia-
zide diuretics, potassium-sparing diuretics, al-inhibitors, a2-
agonists, and vasodilators. Medications for DIAB included in-
sulins, sulfonylureas, metformin, thiazolidinediones, and
a-glucosidase blockers. Medications for CHOL included stat-
ins, bile acid sequestrants, nicotinic acid, and fibric acid
derivatives.

OUTCOME VARIABLE

The primary outcome measure was the time until initiation of
prescription drug therapy, defined as the number of days be-
tween a patient’s first diagnosis and the filling of the first disease-

specific prescription. Because patients were observed from 2
to 6 years and may have been diagnosed at any time after their
first year in the data, the outcome is right-censored (ie, it was
possible that patients who were not observed initiating drug
therapy may have begun therapy after we ceased to observe
them).

EXPLANATORY VARIABLES

The main explanatory variable in our analysis was an index that
measured the generosity of a plan’s prescription drug benefits.
Multi-tier cost-sharing structures, in which drugs are separated
into different groups with different copayments, are now the stan-
dard for most prescription drug plans. For example, patients might
pay $5 for a 30-day supply for all drugs (1-tier plan), or $5 for
generics and $10 for brand-name drugs (2-tier), or $5 for gener-
ics, $10 for preferred brand-name drugs, and $25 for nonpre-
ferred brand-name drugs (3-tier). Many plans also offer dis-
counts for purchases made through mail-order or in-network
pharmacies. These complexities, in addition to mandatory ge-
neric substitution rules and restrictive formularies, mean that the
price a consumer will pay for a given drug depends not only on
its tier but also on where it is dispensed. To capture these fea-
tures, we developed a single index that summarized the average
annual OOP expense that members of a standard sample would
have paid for their prescription drugs had they faced the copay-
ments and restrictions of each plan. This OOP index is similar to
what would be calculated for the medical consumer price index,
but it is specific to each plan. Details on calculating the OOP in-
dex have been described elsewhere® and are included in eFigure 2.
The OOP index ranked plans by their cost-sharing structure in a
manner consistent with their absolute and relative copayment lev-
els. We also calculated separate OOP indices for disease-specific
medications to measure the OOP burden for specific drug classes,
but these indices were highly correlated with the overall OOP in-
dex value and yielded the same results.

Covariates in the models included indicators for age categories;
an indicator for sex; median household income in the zip code of
residence; a categorical variable for urban residence; indicators for
the year of the index date to control for secular time trends; selected
outpatient medical benefits to include an exogenous measure of
outpatient medical utilization; and indicators for 15 comorbid con-
ditionsas health status controls, identified by ICD-9-CM codes from
physician visits in the year prior to a patient’s index date. Finally,
we included an indicator variable for any prescription medication
use in the year prior to the index date and, in some models, the
interaction of this indicator and the OOP index, to assess whether
prior use of prescription drugs affected time until initiation of drug
therapy and price responsiveness.

STATISTICAL ANALYSIS

Because the data were structured in a time-to-event framework,
we used survival analysis techniques. For unadjusted analyses, we
used Kaplan-Meier methods and log-rank tests to compare survival
functions. For adjusted analyses, we estimated 6 multivariate Cox
proportional hazards models. For each of the 3 study conditions,
we estimated amain effects and interacted model. The main effects
models included the variables described, and the interacted mod-
els included the interaction between the OOP index and indica-
tor prior drug use. To make the results easier to understand, we
used the multivariate models to predict the effect of doubling co-
payments on the time to initiation for each study condition. For
the predictions, we chose to double an OOP index value near the
25th percentile for the plans in our sample (OOP index=205), which
corresponded to a 1-tier $5/$10 retail/mail-order copayment plan.
This ensured that both the baseline and doubled copayment val-
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Table 1. Characteristics of Persons With Newly Identified
Chronic Disease, 1997-20022
Characteristic HTN CHOL DIAB
Sample size 7879 6450 4436
Overlap between study samples
Single newly diagnosed study 6657 5277 3679
condition
Newly diagnosed HTN and 763 763 NA
CHOL
Newly diagnosed HTN and 397 NA 397
DIAB
Newly diagnosed DIAB and NA 348 348
CHOL
New diagnoses of all 3 study 62 62 62
conditions
Age, mean (SD), y 758 (6.6) 745(5.8) 755(6.2)
Men, % 38.9 40.6 48.8
Median income in zip code, § 29145 29049 28943
Number of unique medications
in prior year, %
0 26.1 104 12.9
1-3 26.1 216 141
4-6 21.1 247 19.0
=7 26.6 433 54.0
Year of first diagnosis, %
1998 235 253 19.8
1999 27.7 28.3 26.7
2000 18.0 17.3 174
2001 15.4 15.0 17.5
2002 15.4 141 18.6
Plan type, %
1-Tier 3.2 1.6 8
2-Tier 11.0 9.0 10.5
3-Tier 81.7 86.4 82.9
Coinsurance 4.0 2.9 3.2
Comorbidities, %P
Conditions contributing
to cardiovascular risk
HTN NA 542 55.4
CHOL 20.3 NA 26.4
DIAB 11.8 16.4 NA
Congestive heart failure 45 5.6 13.1
Vascular disease 3.5 41 5.7
Coronary artery disease 29 6.1 7.8
Conditions not contributing
to cardiovascular risk
Osteoarthritis 17.0 17.2 17.0
Gastric acid disorder 9.4 9.7 10.3
Thyroid disorder 8.2 95 7.5
Depression 741 513 71
Glaucoma 6.8 7.8 7.9
Asthma and/or COPD 5.3 5.6 8.7
Allergic rhinitis 47 55 48
Chronic sinusitis 2.2 2.8 2.8
Inflammatory bowel 2.0 1.8 1.8
disease
Ulcer 1.2 1.1 1.9

Abbreviations: CHOL, hypercholesterolemia; COPD, chronic obstructive
pulmonary disease; DIAB, diabetes; HTN, hypertension; /CD-9-CM, International
Classification of Diseases, Ninth Revision, Clinical Modification; NA, not
applicable.

2Unless otherwise indicated, data are reported as number of subjects.

b Comorbidities identified as 1 or more physician visits with an /CD-9-CM
code for the comorbid condition in the year prior to the new diagnosis of the
study condition (ie, the index date).

ues for the predictions corresponded to OOP index values that were
within sample (OOP index values of 205 and 410).

SENSITIVITY ANALYSES

We conducted multiple sensitivity analyses to assess the ro-
bustness of our results. First, to ensure that rule-out diag-
noses were not affecting our findings, we tested the models using
restrictive inclusion criteria designed to produce samples with
more homogeneous and severe disease, including samples that
required patients to have at least 3 outpatient physician visits
for the disease condition after diagnosis, and required that the
second and third visits be at least 30 days apart. Second, we
examined whether the type of drug used prior to initial diag-
nosis changed our model outcomes. Specifically, we separated
the effect of prior medications used to treat conditions that con-
tributed additional cardiovascular risk (defined as drugs for HTN,
CHOL, DIAB, coronary artery disease, congestive heart fail-
ure, and vascular disease) from remaining medications. Third,
we examined patients who used a small supply of medications
in the prior year—as little as 30 days worth of medica-
tions—as well as those patients who used only antibiotics in
the prior year. Finally, we estimated models that included con-
trols for physician visits; examined alternative definitions for
comorbid conditions; excluded the oldest subjects (age >80
years); and excluded plans requiring coinsurance, the least gen-
erous plans in our sample.

B RESULTS e

DESCRIPTIVE RESULTS

Table 1 summarizes the characteristics of our 3 study
samples, which included 7879, 6450, and 4486
patients with newly diagnosed HTN, CHOL, and
DIAB, respectively. Little overlap existed between the
3 samples; together, the analyses included 17183
unique patients (Table 1). Within each sample, how-
ever, the study conditions were the most frequent
comorbid conditions in each others’ sample among
preexisting conditions that contributed additional car-
diovascular risk. The mean (SD) duration of observa-
tion after diagnosis was 877 (540) days for HTN, 930
(544) days for CHOL, and 799 (533) days for DIAB.
Age was similar across samples; for all conditions,
nearly half of patients were between ages 65 and 74
years (46.3% for HTN, 54.1% for CHOL, 47.5% for
DIAB). The samples included more women than men;
as age increased, the proportion of men decreased.
Most patients used at least 1 other medication in the
year prior to the index date, but a substantial propor-
tion from each group had no prior prescription drug
use (26.1% for HTN, 10.4% for CHOL, and 12.9% for
DIAB). Cardiovascular drugs, central nervous system
drugs, and hormone and/or synthetic treatments were
the most commonly used drugs in the year prior to
diagnosis, accounting for 52% of prescriptions.
Overall, the mean (SD) OOP index value at the plan level
was 305 (118), with an interquartile range of 220 to 370.
Three-tier plans were the most prevalent in the sample and
included the largest share of each sample’s patients
(Table 2). In addition, 3-tier plans were, on average, the
most generous plans, as measured by the OOP index. This
was due to two factors. First, 3-tier plans had lower co-
payments for generic drugs (vs 1- and 2-tier plans) and pre-
ferred brand drugs (vs 2-tier plans) at retail pharmacies and
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Table 2. Mean Prescription Drug Benefits by Type of Plan?
Copayment, Mean (SD), $
Coinsurance
1-Tier 2-Tier 3-Tier Coverage, Mean (SD), %

Category (n=5) (n=7) (n=14) (n=5)
Retail

Generics 6.6 (0.9) 5.3(0.8) 45(0.2) 28 (6.7)

Preferred brands 6.6 (0.9) 12.7 (1.8) 9.5(1.6) 43 (17.5)

Nonpreferred brands 6.6 (0.9) 12.7 (1.8) 13.6 (2.9) 43 (17.5)
Mail order

Generics 14 (2.2) 7.7 (3.5) 3.6 (3.3) 28 (6.7)

Preferred brands 14 (2.2) 17.1 (6.9) 8.7 (5.8) 43 (17.5)

Nonpreferred brands 14 (2.2) 17.1 (6.9) 13.5 (6.5) 43 (17.5)

Abbreviations: CHOL, hypercholesterolemia; DIAB, diabetes; HTN, hypertension.

2All copayment and coinsurance means were computed at the plan level. The HTN, CHOL, and DIAB samples included 253 (3.2%), 103 (1.6%), and 149 (3.3%)
patients in 1-tier plans; 870 (11.0%), 584 (9.0%), and 471 (10.5%) in 2-tier plans; 6439 (81.7%), 5577 (86.4%), and 3719 (82.9%) in 3-tier copayment plans;
and 317 (4.0%), 186 (2.9%), and 147 (3.2%) in coinsurance plans. The mean (SD) out-of-pocket indexes for the 1-, 2-, and 3-tier plans and coinsurance plans
were 259 (30), 323 (71), 238 (67), and 516 (78). The mean (SD) percentage of prescriptions filled through mail order in the respective plans were 5% (0.3%),
39% (0.1%), 36% (0.1%), and 51% (0.1%). Mail-order copayments are generally higher than retail because they cover up to a 90-day supply, whereas retail
covers a 30-day supply. Several 3-tier plans in our sample offered mail-order copayments that were equal to or less than their retail equivalents.

Table 3. Mapping the 00P Index and Pharmacy Benefits Design
Copayments, $
1

0O0P Index Plan Type Retail Mail Order Coinsurance, %?
15th-25th Percentile

179 2-tier 5-10 =5 NA

207 1-tier 5 10 NA

220 3-tier 4.50-9-12 4.50-9-12 NA
50th Percentile

272 1-tier 7 15 NA
75th-85th Percentile

370 2-tier 5-12 10-24 NA

393 2-tier NA NA 20-45

426 3-tier 5-15-20 10-20-30 NA

Abbreviations: NA, not applicable; O0P, out-of-pocket.

2Coinsurance plans in our sample did not differ in their retail and mail-order cost-sharing levels.

lower copayments at mail-order pharmacies across all tiers
(vs 1-and 2-tier plans). Second, mail-order copayments were
higher in 1- and 2-tier plans than in 3-tier plans. The 5 co-
insurance plans were the least generous plans and had flat
coinsurance rates of 25% (n=2), or 2-tier rates of 20% and
45% (n=1) or 35% and 60% (n=2).

Table 3 lists examples of pharmacy benefits and
OOP index values for plans in the lower, median, and
upper percentiles of the OOP index in our sample. Sev-
eral formulations of plans, including 1-, 2-, and 3-tier
plans, yielded OOP index values near those used for
our predictions (OOP indexes of 205 and 410). As
noted, the OOP index depended on the magnitude of
both retail pharmacy and mail-order cost-sharing
arrangements.

Figure 1 displays the Kaplan-Meier survival esti-
mates for the number of days until a patient’s first pre-
scription for their newly diagnosed HTN, CHOL, or
DIAB. The figure separates survival functions for
patients in plans above and below the median OOP
index. For all conditions, the rate of initiation was high
in the first several months after diagnosis; subsequently,
the rate of initiation slowed. Log-rank tests showed that

for each condition, survival functions for patients in
high- and low-OOP index groups were significantly dif-
ferent: P<.001 for HTN; P<.001 for CHOL; and
P=.04 for DIAB. Thus, in the unadjusted data, higher
cost sharing was associated with delayed initiation of
drug therapy. At 5 years after diagnosis, the percentage
(95% confidence interval) of patients remaining
untreated with medications in our sample was 21.5%
(19.9%-23.1%) for HTN, 36.0% (34.3%-37.8%) for
CHOL, and 32.5% (30.1%-34.9%) for DIAB.

MULTIVARIATE RESULTS

Figure 2 shows that doubling copayments resulted in
large differences in the predicted time until initiation
for all study conditions. When copayments doubled,
the predicted percentage of patients with newly diag-
nosed HTN initiating pharmacotherapy fell from 54.8%
t0 39.9% at 1 year and from 81.6% to 66.2% at 5 years
(P<.001). For patients with newly diagnosed CHOL,
the proportion initiating pharmacotherapy fell from
40.2% to 31.1% at 1 year and from 64.3% to 53.8% at 5
years (P<<.002). For patients with newly diagnosed
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Figure 1. Unadjusted Kaplan-Meier estimates of time until first medication
for patients with newly diagnosed chronic disease, above and below the
median out-of-pocket (O0P) index, 1997 to 2002. The median OOP index
was 272. Below median includes patients in plans with an OOP index lower
than 272. Above median includes patients in plans with an OOP index of 272
or higher.

DIAB, initiation fell from 45.8% to 40.0% at 1 year and
69.3% to 62.9% at 5 years (P=.04). The difference in
the median number of days until pharmacotherapy that
resulted from doubling copayments was substantial for
all study conditions (244 vs 776 days for HTN; 766 vs
1382 days for CHOL; and 527 vs 813 days for DIAB).
Figure 3 demonstrates that the rate of initiation of drug
therapy and the effect of doubling copayments depended
on a patient’s history of prescription drug use. Compared
with patients with no drug use in the year prior to the in-
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Figure 2. Effect of doubling copayments on the initiation of drug therapy for
patients with newly diagnosed chronic disease. An out-of-pocket cost (O0P)
index of 205 roughly corresponded to a 1-tier $5/$10 retail/mail-order
copayment plan (actual OOP index, 206.7). An OOP index of 410 roughly
corresponded to a 3-tier $5-$15-$20/$10-$20-$30 retail/mail-order
copayment plan (actual OOP index, 425.7). Both values were well within the
range observed in the sample.

dex date, patients with any drug use in that period initi-
ated pharmacotherapy earlier and were much less price sen-
sitive. For example, holding cost-sharing levels constant
at the lower of our 2 predicted levels (OOP index, 205),
the percentage of patients initiating drug therapy by 1 year
after diagnosis was much larger among patients with a his-
tory of prior drug use for all study conditions: 60.7% vs
40.3% for HTN (P<.001); 41.9% vs 21.0% for CHOL
(P<.001); and 48.4% vs 30.4% for DIAB (P<<.001).
Doubling copayments among patients with a history
of drug use resulted in small differences in the rate of ini-
tiation, and the model yielded statistically significant dif-
ferences only for patients with newly diagnosed HTN or
CHOL: 60.7% vs 54.4% at 1 year for HTN (P=.02); 42.0%
vs 36.3% at 1 year for CHOL (P=.03); and 48.5% vs 48.0%
at 1 year for DIAB (P=.85). By contrast, among patients
without a history of drug use, the effect of doubling co-
payments resulted in large, statistically significant dif-
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ferences in survival functions for all study conditions:
40.3% vs 16.6% at 1 year for HIN (P<<.001); 21.1% vs
9.5% at 1 year for CHOL (P <.002); and 30.5% vs 12.9%
at 1 year for DIAB (P<<.001).

SENSITIVITY ANALYSES

We tested more homogeneous samples of higher dis-
ease severity; different types and quantities of drugs used
in the prior year; various definitions of comorbid con-
ditions; added controls for physician visits; exclusions
of the oldest patients; and coinsurance plans (data not
shown). None of these sensitivity analyses appreciably
changed our model results.

o TN

Previous work has established that the chronically ill
are sensitive to the cost of prescription drugs. Our
study looked at 1 component of utilization: the initia-
tion of drug therapy after diagnosis. We found that
increased cost sharing delays the initiation of medica-
tions to treat newly diagnosed chronic disease, sug-
gesting that OOP costs may prevent patients from ini-
tiating medically necessary care.

In addition, we found that the initiation of drug
therapy and sensitivity to prices depends on a patient’s
experience with prescription drug use. Relative to
those without experience, patients with experience
using prescription drugs were less price-sensitive and
adopted therapy earlier, suggesting that patients differ
in their willingness to initiate prescription drug
therapy. For some patients, an initial resistance against
treatment may be reduced once experience using pre-
scription drugs is established. We found no threshold
effect for the number of prior or concurrent medica-
tions at which the results of our models changed.
Thus, our data suggest that OOP costs may prevent
patients from initiating treatment—which could nega-
tively impact health outcomes—but that patient sensi-
tivity to prices strongly depends on whether patients
have experience using prescription drugs.

Most prescription drug initiation occurred soon after di-
agnosis, with a subsequent slowing in the rate of initia-
tion. Also, the effect of cost sharing on the rate of initia-
tion was largest soon after diagnosis, but declined over time.
However, the price sensitivity of patients without prescrip-
tion drug experience declined less rapidly than for those
with drug experience, indicating the persistent effect that
increased copayments had in this population—a poten-
tial indication of a preference against drug therapy.

Our survival estimates were consistent with epide-
miologic studies from the National Health and Nutri-
tion Examination Survey (NHANES) III'° and other
sources that estimate the proportion of patients who are
aware they have a medical condition but remain un-
treated_12,13,32-44

In our study, the proportion of newly diagnosed pa-
tients who had not initiated anti-HTN, anti-CHOL, or anti-
DIAB drug therapy by 5 years was 21.5%, 36.0%, and
32.5%, respectively. Consistent with our data, a variety
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Figure 3. Effect of doubling copayments on the initiation of drug therapy for
patients with newly diagnosed chronic disease with and without prior drug
use. An out-of-pocket cost (O0P) index of 205 roughly corresponded to a
1-tier $5/$10 retail/mail-order copayment plan (actual OOP index, 206.7). An
00P index of 410 roughly corresponded to a 3-tier $5-$15-$20/$10-$20-$30
retail/mail-order copayment plan (actual OOP index, 425.7). Both values
were well within the range observed in the sample. For patients with newly
diagnosed hypertension, hypercholesterolemia, and diabetes, 26.1%, 10.4%,
and 12.9% of each respective sample had no prescription drug use in the
year prior to diagnosis.

of studies indicate that the proportion of patients aware
of their hypertension but without drug treatment ranges
from 8% to 68%.***** In the Framingham Heart Study,”
68.3% of patients with newly diagnosed HTN had not ini-
tiated antihypertensive therapy by 4 years, including
53.9% of those with stage 2 hypertension at baseline,*
and recent estimates range from 8% in a Veterans Af-
fairs institution population® to 38% to 55% in a com-
munity population.?

Untreated CHOL among those aware of their condi-
tion is a well-documented and chronic problem. Our es-
timate of the proportion diagnosed but untreated by 5
years is at the lower end of most population-based esti-
mates, which range from 25% to 66%.3>30#1#2.45:46
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Among patients diagnosed with DIAB, estimates of the
proportion without drug treatment range from 8% to
47%**; recent analyses of NHANES data yield esti-
mates ranging from 19% to 28.6%.7**%°°>* In fact, 23.2%
of patients with DIAB who survived a myocardial infarc-
tion or stroke, a group likely to be hypervigilant about
controlling cardiovascular risk factors, did not use anti-
diabetic medications.” Although our estimate of the pro-
portion of patients newly diagnosed with DIAB who re-
mained untreated after 5 years was slightly higher than
NHANES estimates, NHANES subjects carried their di-
agnoses for 2 to 3 times longer than our 5-year fol-
low-up period,** and the proportion of untreated pa-
tients with DIAB increases with age.*"*

There are several limitations to our study. First, our
sample may not be generalizable to a younger popula-
tion. However, Medicare Part D has increased the pro-
portion of elderly retirees who have prescription drug in-
surance. Thus, our results are particularly relevant for
federal policy makers setting standards for Medicare Part
D insurance packages.

Second, we could not completely control for selec-
tion of drug benefits. However, for all but 2 employers
in the sample, employees had no choice of drug ben-
efits, minimizing the possibility that employees selected
plans suited to their anticipated needs, and patients with
these 2 employers accounted for less than 2.5% of the
sample. Excluding these patients did not change our re-
sults. Third, despite controls for comorbidities, disease
severity may differ between patients with and without
prior drug experience.

Although administrative data do not contain detailed
clinical information contained in medical charts, our sen-
sitivity analyses examining more homogeneous and se-
vere disease did not change our findings. One initial treat-
ment option for patients newly diagnosed with less severe
disease is to initiate nonpharmaceutical therapy such as
diet modification and exercise. However, there was no a
priori reason that disease severity was correlated with ben-
efit generosity, since almost no patients in our study had
a choice of drug benefits plans. Furthermore, analysis of
the NHANES data has shown that patients diagnosed with
hypertension without pharmacologic treatment have, for
example, disease severe enough to warrant treatment (sys-
tolic blood pressure >140 mm Hg).*°

Finally, although the data are a few years old, the phe-
nomena studied here are likely to be generalizable and
enduring ones. Our results suggest a novel distinction
between groups of patients, some of whom are price-
sensitive to prescription drugs and others who are not.
Although most patients in our sample had experience
using prescription drugs, the large impact of cost shar-
ing on those without experience make this population a
prime target for interventions to encourage the adop-
tion of appropriate treatment, particularly for patients
newly diagnosed with diseases that contribute cardio-
vascular risk. Future research should explore the mecha-
nisms underlying our results, such as the factors that may
influence the effect of cost sharing within specific pa-
tient populations, and should examine the health out-
comes of varying times to initiation of drug therapy for
chronic disease.

Our findings have implications for policy makers de-
signing insurance benefits and for physicians treating pa-
tients with chronic disease. First, these results raise con-
cerns about high cost-sharing levels for elderly, insured
patients without experience using prescription drugs.
Based on our findings, high cost-sharing levels could be
a barrier to treatment for this population and possibly
result in poor health outcomes. Physicians should also
heed these findings when treating patients with newly
diagnosed HTN, CHOL, or DIAB; those without experi-
ence with pharmacologic therapy may be less likely to
initiate prescribed treatments and may be very sensitive
to cost-sharing levels.

More broadly, these results add to the growing con-
sensus that our reliance on blunt instruments to influ-
ence utilization, such as formularies and tiered copay-
ments, which are primarily used to manage cost, need
to be updated with more sophisticated tools that take
into account therapeutic need as well as patients’ com-
plex responses to insurance benefits.>** For example,
recent evidence indicates that among patients who ini-
tiated new medications for treatment of chronic dis-
ease, adherence is poorer for those who begin with
high copayments than for those who begin with lower
copayments that gradually increase.” This suggests
that new users are likely to be more price sensitive
than continuing users and is congruent with our find-
ing that patients with prescription drug experience are
less price-sensitive. Lessons such as these need to be
incorporated into benefits design to ensure that
patients who require medical therapy are not discour-
aged from initiating treatment.
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ost-related nonadherence (CRN) is common,

and one-third of older adults take less medi-

cation than prescribed to reduce out-of-
pocket costs.! Common strategies to reduce out-of-
pocket costs include splitting pills, skipping doses, or
delaying refills, all secondary forms of nonadherence.
Less attention has been paid to “primary” nonadher-
ence, ie, not even filling the prescription. This strategy
is the most effective way to reduce out-of-pocket costs,
and primary nonadherence is practiced by 10% to 20%
of patients.?

Short of a randomized trial, the best way to under-
stand the effect of out-of-pocket costs on primary or
secondary nonadherence would be to undertake a
large longitudinal study of older insured patients who
are “exposed” to drug benefit plans of differing gener-
osities and who go on to develop an incident diagnosis
of a chronic condition that requires new treatment and
then to measure the receipt of a prescription (under
control of physicians), the actual filling and refilling of
the prescription (under control of patients), and the
outcomes related to therapeutic targets and clinical
events. This is a tall order, but Solomon et al report a
statistically sophisticated study that comes fairly close
and, to my knowledge, is the first study to convinc-
ingly examine CRN in the context of a new medica-
tion regimen for 3 newly diagnosed and common con-
ditions (ie, incident hypertension, dyslipidemia, and
diabetes) that require life-long treatment.

There are 2 key findings from their study that adhere
to Newton’s laws:

1. Every action has an equal and opposite reaction.
For all 3 conditions, higher out-of-pocket costs led to
long delays in the initiation of drug treatment, and
doubling copayments was associated with substan-
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tially higher rates of nontreatment 1 and 5 years after
the initial diagnosis. Attempts at nonpharmacologic
control and use of samples should be exhausted
within 6 months, so demonstrating price sensitivity
strongly suggests some degree of primary nonadher-
ence. Unfortunately, the investigators’ database was
unable to assess this directly because they measured
dispensing rather than prescribing records.

2. Objects at rest tend to stay at rest. For all 3 condi-
tions, patients who had never before used prescription
medications were far more price sensitive and delayed
starting treatment far longer than those who had expe-
rience with prescription drugs. “Inexperienced” pa-
tients did, however, constitute a sizable and easily iden-
tified minority of the population (ie, 26% of those with
new hypertension, 10% with dyslipidemia, and 13% with
diabetes). This subgroup analysis suggests that starting
a prescription medication for the first time for an asymp-
tomatic condition and then having to pay out-of-pocket
for the opportunity is too bitter a pill to swallow for many
patients.

What do these provocative findings mean? For poli-
cymakers, it means that blunt instruments such as cost
sharing lead to blunt effects, both intended (drug cost
savings) and unintended (delays in the initiation of treat-
ment and other forms of CRN that lead to suboptimal
health and perhaps to increased total costs).®> More evi-
dence-informed and patient-centered strategies to mini-
mize the unintended consequences of cost sharing need
to be developed and then tested in randomized trials or
quasi-experimental studies.?

For physicians, it means acknowledging that 10%
to 20% of patients never fill our prescriptions and that
we need to pay more attention to out-of-pocket costs
and discuss them at every opportunity. Unfortunately,
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