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Abstract

This paper examines whether cost sharing for prescription drugs improves

medi cation-related quality measured by the probability of inappropriate prescription
drug use among US seniors. Using datafrom 1996 to 2005, we explore various
specifications that correct for sample selection, endogeneity and unobserved
heterogeneity. We find that user fees reduce the use of potentially inappropriate
medications, implying that cost sharing has a positive effect on this aspect of quality.
However, the price eladticity isrelatively closeto zero, suggesting that any quality
improvements from co-payments are small. The income elasticity findings also

indicate that medication-related quality isanormal good.



1. Introduction

As prescription drugs comprised 14.7% of total health care spending growth inthe US
from 1994-2004 (KFF, 2006a), third-party payers have increasingly emphasized
demand-side cost sharing as atool to shift pharmaceutical expenditures to patients'.
Examples of current initiatives include the 2005 Deficit Reduction Act (KFF, 2006b),
which alows states to charge Medicaid beneficiaries higher co-payments for
prescription drugs and multi-tier formularies under private insurance plans (Huskamp
et al., 2003), which steer beneficiaries toward cheaper therapeutic alternatives.
Although appreciable cost savings might arise from mitigating insurance risk
selection and promoting efficient treatments, user fees may also reduce the
consumption of both appropriate and inappropriate drug treatments, potentially
affecting health care quality®. While attention has been devoted to the effect of cost
sharing on overall prescription drug use (Gemmill et al., 2008), little is known about
the relationship between prescription drug cost sharing and the quality of care. Itis
important for policymakers to be aware of any unintended and suboptimal
consequences of increased cost sharing, namely the proliferation of inappropriate
prescriptions. In this paper we define inappropriate prescriptions as medications that
entail more potential risks than benefits (Beers et a., 1991) or alternatively,

medications that are prescribed contrary to accepted medical standards.

tInthis particular study we adopt a broad definition of cost sharing, which coversall types of out-of-
pocket expenditures and may include co-payments, coinsurance, deductibles, prescription limits, tiered
co-payments, and other mechanisms to monitor consumer demand.

*Quality can be defined as the degree to which health services for individual s and populations increase
the likelihood of desired health outcomes and are consistent with current professional knowledge
(Lohr, 1990).



Given that inappropriate prescriptions ultimately diminish the quality of the health
care system and may increase overal health expenditures, thisisan important issueto
address empirically. As pointed out by the Institute of Medicine (2006), medication
errors are surprisingly common and undoubtedly costly to patients, their families,

employers, hospitals, health-care providers, and insurance companies.

Although the quality of careis pertinent to al groups of the population, the elderly are
of particular interest given the nature of their illnesses, the therapeutic effects of
medications, and the costs of medicating this population. The elderly are avisible
health target as they account for more than 30% of all prescription drug expenditures
in the USwhile only comprising 13% of the population (Higashi €t al., 2004). Poor
medication-related quality of care can potentially harm a significant portion of the
elderly and decrease the efficacy of hedlth care (Hanlon et ., 2001). The elderly are
more likely to experience multiple health problems, and the use of numerous
medications, regardless of age, increases the risk of adverse drug reactions’® (ADES),
although aspects of the aging process also increase the risk of these events (Gurwitz
and Avorn, 1991 )* . During the diagnosis and treatment of ADEs, individuals may
incur out-of-pocket expenses and lose valuable time, while third-party payers may

incur significant costs, particularly if the individual is hospitalized.

To date there are few papers that have investigated the impact of insurance coverage
or cost sharing on the quality of care, and few studies have examined the behaviora

processes that lead to inappropriate prescribing from a physician and consumer

* Adverse drug events (ADEsSs) are as noxious and unintended reactions caused by a medication.

« Examples include a reduction in hepatitic blood flow and liver size, increased body fat at the expense
of lean body mass, and other age-related changes that may ater the pharmacokinetic and
pharmacodynamic properties of drugs.



perspective. Most studies either use one cross section or have exploratory or

experimental aims but do not attempt to estimate the specific functional form of the
process, even as areduced form. Analyses seldom consider possible biases such asthe
potential endogeneity of insurance, selection issues, and unobservables behind the

demand for health care.

The purpose of this paper isto empirically examine whether the level of cost sharing
for prescription drugs influences the consumption of ingppropriate medications.
Following form economic theory, a patient consumes adrug if the user cost of the
drug islower the (perceived) margina benefit (MB). The MB of each of
inappropriate medication is negative. Hence, people should not consume these drugs
even if they were free. However, individuals or their agents (doctors) might not be
aware of the inappropriateness of some medications, and hence an increase in user
cost might exert unexpected — both positive and negative- effects on the utilization of

inappropriate prescriptions.

Drawing from an empirical model that containsinformation on individua needsand
characteristics, we estimate the prevalence of inappropriate consumption among
elderly Americans by focusing on 33 frequently prescribed molecules for which
clinical guidelines suggest that their effect on elderly patients is of a questionable
nature and constitutes poor quality of care. Thisis aconservative (narrow) definition
to capture “basic” dimension of quality®. We use the most recent unbalanced panel

datafrom the Medical Expenditure Panel Survey (MEPS) and test for potential biases

5 Alternative definition could counter-indications and account for co-morbidities.



such as sample sdlection, an endogenenous co-payment variable, and unobserved

heterogeneity.

The rest of the paper is organized asfollows. the next section presents the conceptua
framework and briefly summarizes the existing literature on the area. Section 3
discusses the data and empirical strategy, and Section 4 describes the results of our

analysis. Section 5 provides the concluding remarks.

2. Related Literature and Background

The process whereby a patient receives an ingppropriate medication begins when he
experiences a health shock and the physician determines the most adequate trestment
based on an observation of the patient’ s health status and the severity of illness. By
choosing the physician as his agent, the patient intends for the physician to make
treatment decisions which maximize his utility. The patient then purchases a
prescribed medication based on the out-of-pocket price, a budget restriction (income),
and other intangible costs (such as time spent at the pharmacy and perceptions of
medication side effects). Whether the chosen drug is appropriate is determined jointly

with the prescription drug decision.

The appropriateness of a prescription drug can be conceptudized as a specific quality
dimension of drug treatment, and we explore two competing hypothess. First, from a
health care consumer perspective, in the doctor-patient agency relationship the
physician compares the marginal benefit of a medication for a specific condition
against the marginal benefits of aternative trestments. The physician might take the

patient’ s financia situation into consideration, but the physician’s own utility and the



third-party payer’s utility are also likely to play arole. For each prescribed
medication, the patient then makes amargina net benefit comparison, foregoing
medications where the marginal cost exceeds the marginal benefit. Given that an
inappropriate medication has a poor safety profile, ingppropriate medications should
yield none or alower marginal net benefit than other more appropriate medications.
Hence, holding the prices of all medications constant, the patient should be more
likely to forego an inappropriate medication (in this case assuming the patient
correctly values the margina net benefit). A second possibility isthe ‘ quality
hypothesis which posits that an inverse relationship between the level of cost sharing
and the quality of medical care provided exists (Wong €t al., 2001). Theintuition is
that patients are unable to distinguish between appropriate and inappropriate

medi cations and when faced with greater out-of-pocket costs, they opt for lower-
priced substitutes, which are more likely to be of lower quality®. The latter has been

found for inpatient or outpatient care bit limited evidence exists in the case of drugs.

Asdiscussed above, the elderly are particularly vulnerable to the consequences of
inappropriate prescriptions, although the determinants and side effects are different
for the elderly residing in nursing homes and other institutional settings than for those
who obtain their medications from office-based physicians or outpatient settings. As
our sample consists of the non-institutionalized elderly, alessfrail group of the
population, only the results of the literature which examine the non-indtitutionalized
individuals who obtain their medications from office-based physicians or outpatient
settings will be discussed here. The literature has found that being female (Aparasu

and Fliginger, 1997; Goulding, 2004; Willcox et a., 1994; Zhan et a., 2001), married

“Additionatty; thephysiciammay tiea poor agent for the patient by substituting lower-priced
inappropriate medications for the patient. Asaresult, the quantity of i nappropriate medications

demanded increases.



(Hanlon et al., 2002), and in poor health (Hanlon et al., 2002; Willcox et al., 1994;
Zhan et al., 2001) are associated with a greater likelihood of receiving an
inappropriate medication. Mixed results were found for age (Aparasu and Fliginger,
1997; Goulding, 2004; Hanlon et d., 2002; Mort and Aparasu, 2000), race/ethnicity
(Aparasu and Fliginger, 1997; Hanlon et d., 2002; Zhan et d., 2001), and Medicaid

status (Aparasu and FHiginger, 1997; Mort and Aparasu, 2000; Willcox et a., 1994).

Other studies have considered changes in the use of discretionary medications among
individuals of various ages. Data from the RAND experiment (Foxman et ., 1987),
which looked at non-elderly participants across six sitesin the US, indicated that
individuals with higher coinsurance rates decreased their use of both effective and
ineffective antibiotics. Using aggregate data from New Hampshire, Soumerai et al.
(1987) determined that alimit on the number of reimbursable prescriptions, whichis
essentially 100% coinsurance, reduced the number of essential and discretionary
medi cations obtai ned among low-income Medicaid recipients. McManus et a. (1996)
found that among elderly Australians, the introduction of a$2.50 (Australian dollars)
co-payment decreased both essential and discretionary prescriptions. These findings
suggest that when considering areduced form of the agency relationship, higher co-

payments are likely to reduce inappropriate prescription drug use.

3. Data and empirical strategy

3.1. Explicit criteriafor inappropriate medication use
Various medical experts have developed lists of medications considered inappropriate
for the elderly. The Beers et al. (1991) investigation (known asthe “Beerslist”)

convened a panel of thirteen nationally recognized medical expertsto create alist of



criteriafor inappropriate medications using the Delphi technique. Because the Beerslist
was intended for the ingtitutionaized ederly, typically thefrailest in the population, later
ligtsidentified drugs that should be avoided by the community- dwelling elderly (Fick et
a., 2003; Zhan et d., 2001). Whileit is not possible to identify ingppropriate medications
in adataset from the Beerslist or the Fick et . (2003) ligt, the Zhan et . (2001) list is
also based on apanel of medical experts and isthe most conducive to empirical
anaysis. Although the existing lists attract critics because of theimpaossibility of capturing
al factorsthat influence the effectiveness of prescriptionsin the elderly (Anderson et d.,
1997), the medical community generally acceptsthese criteria (Fick et d., 2003), and
evidence suggeststhat thesetypes of lists successfully predict ADEs in elderly

outpatients (Chang et d., 2005).

3.2. Econometric Strategy

To correct for various biases that could affect the results, we followed an evolving
econometric srategy and investigated severa specifications. Thefirst specification
entails areduced form of the drug consumption decision through asmple probit
regression conditioned upon positive prescription use’. Alternative specifications
alow usto ded with potentia selection bias, endogeneity, and unobserved

heterogeneity.

Theinitid specification accounts for the non-linearity of the data through asmple

two-part probit (Wooldridge, 2002):

E(1iXi) - Xi.vi * @D
li.l,forD;1

l; is not observed for D;.0

"MEPS s designed as arotating sample, and thus the repeated sampling of individualsin the sample
merits the use of clustering to adjust the standard errors



E(Dizi):\ZpUi (2)

The variables from equations (1) and (2) represent the following: I; isabinary
indicator of inappropriate drug use, X; are the explanatory variables that explain |;
and return coefficients., and v; isthe error term. In equation (2) D; is the binary
indicator of prescription drug use, Z; are the covariates that explain D; and return

coefficients,, while u; is the error term. Given that we assume a nhormal

digtribution, the probit model specifiesthe following conditional probabilitiesfor

equations (1) and (2), respectively:

X

pl1X X X dX

oZ

pD1Z y4 Zdz (4),

where (.) refersto the standard cumulative distribution function.

Animportant aspect of our analysisisthe unbaanced pandl nature of the data, which
alows usto consder some cross-sectiond time variability in the data. To account for
repeated observations and cons dering asymptotic theory in the presence of alarge

number of clusters and small cluster sizes (Wooldridge, 2006), the model can be

rewritten as:
E(l igt Z igt ) :@Z ingng igt (5)

where Z& and Xy are the individual -specific determinants of inappropriate drug use

and positive prescription use that may differ over time, ¢y and kg are the unobserved
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cluster effects, and vig and Uiy are the idiosyncratic disturbance terms. Failing to

account for the individual-specific error term in each equation may mean that the

error terms cg.V jr, and Ky U iy, are correlated among observations within clusters,

and there may a so be tempora heteroskedasticity and endogeneity. The use of cluster
regression allows usto differentiate the between- and within-cluster regression effects
affecting the standard errors for intra-group correlation (Wooldridge, 2006).
Therefore, the variance matrices were adjusted to make the estimations robust,

implying that the model is defined as follows:
Pl ig ZigCg ZigtCQ

( 1 .,) )

PO Xk Lo K ).

Given that other aspects of the data could be biasing the results, it isimportant to
explore alternative specifications. Following Wooldridge (2002) and Heckman
(1979), a potential concern is sample selection as we only observe inappropriate
prescription use for alimited sample. To correct for this potential bias, one
specification we consider is a Heckman approach that accounts for the binary nature
of both the participation and outcome variables (Heckit). As mentioned before,
another potential bias is endogeneity because unobserved variables such as the quality
of insurance coverage could be corrdated with both the consumption of inappropriate
medications and the co-payment rate. Again following Wooldridge (2002), we correct

for endogeneity using an instrumental variables approach. A third possibility isthat of

unobserved heterogeneity. We take advantage of repeated sampling through the use of
afixed effects estimator as it may be important to control for unobserved individual-
specific factors.
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3.3. Thedata
For the analysis we use the 1996-2005 Medical Expenditure Panel Survey, a
nationally representative sample of the US civilian, non-institutionalized population
with a degree of over sampling of Hispanics and blacks (AHRQ, 2007). Each year,
datais collected from a new sample of households, which creates overlapping panels
of survey data. Individuals under the age of 65 were excluded as Medicare, the public
health insurance program for the elderly, establishes 65 as the eligibility threshold,
and the ingppropriate drug lists discussed above are intended for this population. The
raw data consisted of 306,238 observations, and after removing individuals under the
age of 65 (272,711 observations) and excluding observations with missing data (783
observations), the final sample consisted of 32,744 observations®. Of these 32,744

observations, 14,297 individuals were sampled twice.

Thereisno explicit variable for the co-payment in MEPS, although the survey does
contain information about the individual’ s out-of-pocket pharmaceutical expenditures
and the total number of prescriptions (including initial prescriptions and refills)
purchased in agiven year. We subsequently computed an average annua co-payment
variable by dividing the respondent’ s annual out-of-pocket drug expenditures by his
total drug consumption. Although this variable proxies the co-payment asindividuals
face deductibles, coverage limits, or out-of-pocket maximums, it isan indicator of the

average generosity of the respondent’ s prescription drug coverage.

3.4. Thevariables

¢ All of these total sinclude both observationsfor individua s that appeared twicein MEPS. Note that
individuasin the MEPS sample can a most be sampled twice.
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The dependent variable was constructed from criteria published in the literature. The
Zhan et d. (2001) list contained 33 medications (Table A1 in the Appendix) that were
considered inappropriate regardless of dosage, frequency of administration, or
duration, and based on thislist; we constructed a dependent variable that indicated
whether the patient had obtained at least 1 of the 33 medications listed as

inappropriate for the elderly.

The main treatment variable for the analysis was the co-payment. Given the usual
negative relationship between price and quantity, we might expect a higher co-
payment to reduce the demand for inappropriate medications. An aternative scenario
isthat the priceisasignal of quality and the patient may substitute medications of
lower quality when faced with higher co-payments, increasing the demand for

inappropriate medications.

Age can have an ambiguous effect on inappropriate prescriptions. On the one hand,
age increases the depreciation rate of an individua’s health stock, increasing the need
for prescription drugs (Grossman, 1999), including inappropriate prescription drugs.
On the other hand, ederly individuals are more at risk for adverse drug reactions, and
doctors may be less apt to prescribe drugs that could be potentialy inappropriate in
theseindividuals. Similarly, gender isimportant as men and women face different
prevalences of specific conditions such as cardiovascular disease. Women may also
invest morein health because of greeter risk averson. Regarding ethnicity, non-white
individualstend to live in poorer areas where health care may be of lower quality, and
their physicians may be lessinformed about the appropriateness of particular

prescriptions. Asfor marital status, married individuals may be less likely to receive

13



an unsuitable drug because one spouse may scrutinize the medications that the other

receives.

Other treatment variables that result from the agency relationship are theindividua’s
socio-economic status (measuring ability to pay) and health status (capturing health
need). Disposable income is an important determinant in that more affluent
individuals may be willing to pay higher prices for medication-related quality. There
might also be arelationship between income and access to higher quality medical care
if the physicians of wedlthier individuals are more knowledgeable of suitable
medications. In line with the income variable, individuals with more education may
be more informed about inappropriate medications or may be more likely to have
conversations with their physicians regarding the appropriateness of their medication
regimes. Urban areamay convey information on access to certain medications and the

information that physicians and patients have on the value of treatments.

In terms of health variables, we account for the severity of the patient’ s health
conditions a ong with reported health status. Individuals who are in poor health, have
been diagnosed with one of the leading causes of death, or who face at least one
limitation to an activity of daily living are morelikely to have a condition that can be
treated by a potentially inappropriate medicine and thus have a greater chance of

receiving one of these prescriptions.

Finally, it isimportant to include time controls as the rate of inappropriate

medications may be naturally declining over time. Specifically, physicians substitute

14



newer medications for older prescriptions and as the co-payment naturally rises over

time.

4. Results

4.1. Descriptive evidence
The descriptive statigtics (Table 1) reveal that the average co-payment was $22.39 (in
1996 dallars), and the average age of a respondent was 74.38. Most respondents were
femae (59.9%), and a little over haf (52.1%) of the sample was married. Blacks and
Hispanics each made up about 12% of the sample, while only 3.1% of the sample was

of another race or ethnicity. The average annual disposable income was $16,991 (in

1996 dollars). About 45% of the sample had a high school degree, while an additional
19% had received education above a high school degree. Around 75% of the sample
lived in an urban area. While 8.2% of the sample wasin poor health, 19.2% wasin
fair health, and 32.9% wasin good health. About 38% of respondents had been

diagnosed with one of the leading causes of death, and 8.3% of individuals faced at

least one limitation to an activity of daily living.

[INSERT TABLE 1 ABOUT HERE]

Table 2 also contains information on the percentage of the sample that obtained at
least one prescription and the percentage of the sample with at least one ingppropriate
prescription (conditioned upon already having a prescription). While most of the
sample had obtained at least one prescription, there were more differences regarding
inappropriate prescriptions. One interesting observation was that a higher percentage

of females had obtained an inappropriate prescription. Additionally, the use of
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inappropriate prescriptions seemed to decline with income, and those in poor health
were more likely to obtain this type of medication. Also, the prevalence of

inappropriate medications decreased over time.

[INSERT TABLE 2 ABOUT HERE]

We aso graphed the annual prevalence of inappropriate prescriptions for the entire
elderly sample (Figure 1). The graph revedl s that ingppropriate prescriptions declined
from 1996 to 1998, with alarge drop in 1999. Since then inappropriate prescription

use has declined somewhat.

[INSERT FIGURE 1 ABOUT HERE]

4.2. Simple econometric specification
A number of different specifications for the model were tested, and the results of
these specifications are listed in Tables 3-4. Clustering was used to account for
repeated observations. An important cons deration was the non-observability of
inappropriate prescriptions for respondents that did not consume any prescription
medications during a given year. To account for this occurrence, we employed atwo-

part model, although we did consider the possibility of sample selection bias.

[INSERT TABLE 3 ABOUT HERE]
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Thefirst model (Table 3) was asmple two-part probit that did not account for any
potential biases such as sample selection, endogeneity, or unobserved heterogeneity.
Based on the simple probit model, the predicted probability of an average individual
in the sample obtaining an inappropriate prescription was 19.23%. For the co-
payment variable, the sign was negative and significant, and the associated price
elasticity of demand was —0.030 (p=0.009). The results of the other variables
indicated that age exhibited a significant and negative effect, while males were 5.9%
lesslikely than fermales to receive an ingppropriate medication. Compared with being
unmarried, married individuals were less likely to receive an inappropriate
prescription, although thiswas only significant at the 10% level. Blacks and Hispanics
were 2.4% and 4.3% less likely than whites to receive an inappropriate medication,

athough the result for individuals of other races or ethnicities was not significant.

Income was also an important predictor with an income elasticity of —0.020
(p=0.040). Education was less important, with neither education variable being
dgnificant. Interms of location, those who lived in an urban areaexperienced alower

likelihood of obtaining an inappropriate medication.

Aswe would expect from the agency framework, health status plays an important role
in the quality of care. Perhaps the most alarming result was that respondents who
reported being in poor health were 15.6% more likely to receive an inappropriate
medication than those in very good or excellent health. The trend was less dramatic
for individualsin fair or good health. Finally, the year variables were generally

significant and decreasing over time.
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4.3. Alter native econometric specifications

Given the potential for biases from sample salection, endogeneity, and/or unobserved
heterogeneity, it is important to consider aternative specifications for inappropriate
medication use’. Table 4 lists the coefficients and standard errors from three different
models. (i) a sample sdection mode that conditions inagppropriate medication use on
positive prescription consumption, (ii) an instrumental variables probit to account for

the potential endogeneity of the co-payment variable, and (iii) afixed effects probit.

[INSERT TABLE 4 ABOUT HERE]

The first model considered a selection correction. While the null hypothesis of
selection (that p=0) isrejected at the 5% level, it isworth noting that the coefficient
on the co-payment variable is only slightly larger in magnitude to the coefficient
under the simple probit specification™. The coefficients on the other variablesare aso
relatively similar to the coefficients in the ssmple probit model. Given that only 10.4%
of the sample did not consume any prescriptions during the entire period (1996-2005),
itisunlikely that there is much bias from the non-observability of inappropriate use
among those that do not consume any medications. Thus, there seems to be little

reason to prefer the sample selection specification over the smple two-part probit.

TOne particular efect Is that of disentangling the individual’s willingness to pay for drugs (e.g. the
propensity of the patient to purchase expensive innovative drugs or therapeutic products that are not

covered by insurance schemes) form cost sharing.

© Note that because of the unobservability of the co-payment variable for individuals with no
prescription drug consumption in a given year, we did not include the co-payment variablein the first-
stage of the Heckit approach. As an aternative specificati on, we predicted the non-observable val ues of
the co-payment variable using the standard Heckman approach, and the results barely changed and the
difference in coefficients was not statistically significant.

18



The second modd in Table 4 is an instrumenta variables probit to account for the
potential endogeneity of the co-payment variable. In searching for instruments we
consdered sources of variation in the co-payment variable that were theoretically

relevant and empirically valid. One potential ingtitutional instrument liesin the

fragmentation of US insurance coverage. The non-linearity of the co-payment

variable (due to differing deductibles, co-payments, etc.) also impliesthat we can only
obtain an average co-payment, and accordingly, controlling for different consumption
patterns is important. Because of these possibilities, we considered a number of
instruments, but the two strongest were: the Gini coefficient for the primary sampling
unit (psu) within which the elderly respondent resided and whether the respondent had
employer-sponsored health insurance coverage. The first instrument, the Gini
coefficient within the psu, was ameasure of the inequality within the areawhere each
individual resided. Wedlthier groups are likely have more generous health insurance
coverage such that a high Gini coefficient likely correlates with lower co-payments.
Not surprisingly, the coefficient on this variable was negative and significant
(p=0.001) as a predictor of the co-payment. The second instrument, whether the
individual had employer-sponsored insurance, was expected to indicate more
generous prescription drug coverage in comparison to those with other forms of
private insurance or no insurance. As expected, the coefficient on this variable was
negative and significant (p=0.000) as a predictor of the co-payment. The instruments
meet the traditional conditions of validity and relevance. Asfor the former, we find
that neither of the instruments was a significant predictor of inappropriate prescription
drug use (p=0. 114 for the Gini coefficient variable, and p=0.643 for the employer
union health insurance variable). According to the Sargan test for overidentification,

we were unable to rgject the null hypothesis that the instruments were not independent
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of the error term in the main equation (p=0.097). Furthermore, an F-test for weak
instrument instruments (Staiger and Stock, 1997) was significantly high at F=81 .81.

Based on two different specification tests, we could not rgject the null hypothesis of

exogeneity. The value of the Wald test was .1 , .
=0.14 (p=0.708), while the Smith-

Blundell test yielded avalue of .1 =0.263 (p=0.608). In any case, mogt of the

2
variables do not change significantly under the IV specification, with the exception of
the co-payment variable, which increases dightly in magnitude and becomes
insgnificant. Overall, it appears that an instrumental variables specification is not

appropriate for the chosen outcome variable in this study.

A third specification that we considered was afixed effects approach. A number of
time-invariant variables did not return coefficients, and these were excluded from the

model. The Hausman test for a fixed effects versus a pooled specification indicated
. pe . . 2
that afixed effects specification was more appropriate ( (19)=37.80, p=0.006),

while the Hausman test for afixed effects versus arandom effects specification dso

indicated that a fixed effects model was more appropriate ( 2
(19)=87.45, p=0.000).

An interesting result from the fixed effects logit modd isthat the co-payment is
positive but only significant at the 10% level.

A problem with the fixed effects model isthe loss of information. That is, this
specification restricts the sample to individual s that have changed from having at least
one inappropriate prescription to having none of the 33 inappropriate prescriptions or
vice versa during the two years that the individual was in the sample. As aresult,

25,610 observations were dropped from the sample under this specification. Thus, if
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we want to consder only the “switchers’ in the sample, this specification is useful;
however, for policy purposes, where were are also interested in individuals who do

not change their ingppropriate prescription status, this specification is of less use.

4.4. Robustness checks
Asimportant as the specification of the model is arobustness check of the included
predictors. Table 5 provides the price and income el asticity results for different

combinations of covariates.

[INSERT TABLE 5 ABOUT HERE]

The robustness checks indicate that the price elasticity is about the same while the
income eladticity is somewhat higher when only the main demographic variables are
included in the model. As more covariates are added, the co-payment fluctuates
somewhat, with the largest drop in the price elasticity occurring when the year
variables are added to model. Interestingly, the largest drop in the income e asticity
occurs when the health variables are added to the model. We also tried other
covariates such as whether the individual was retired and the mental health status of

the beneficiary in the model, but none of these were significant.

Asan additional set of robustness checks, we included a number of interaction effects
between the co-payment and health status, income and health status, the co-payment
and income, and the co-payment and type of hedlth insurance coverage™. The only

significant interaction effect was the one between the co-payment and the type of

1 Because the sampleis of those over the age of 64, dl of the sasmplewas eligible for Medicare
coverage. Thus, we assume that all individualsin the sample at least have Medicare coverage.
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insurance coverage. Table 6 lists the price elasticity results of including the
interaction effect between hedlth insurance coverage and the co-payment in the

regression.

[INSERT TABLE 6 ABOUT HERE]

The interaction between the co-payment and public health insurance coverage yielded
a price elasticity of —0.021, compared with a price easticity of —0.029 for individuas
with Medicare only. The interaction between the co-payment and beneficiaries with
private insurance coverage was not significant, leaving a price easticity of —0.029 for

this group.

5. Discussion

This study has examined the relationship between cost sharing for prescription drugs
and one relevant dimension of health care: quality. Given the potential for pitfalls
such as selection bias, endogeneity, and unobserved heterogeneity, a number of
different specifications were considered. The simple two-part probit model was
identified as the preferred specification as the results generally did not change much
across the sampl e selection correction and other robustness checks. Theresultsare
particularly relevant given that the factors which influence the quality of care are
increasingly under scrutiny both in inpatient care (Picone et a., 2003) and in other

sources of care such as pharmaceuticals.
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Wefind that higher levels of prescription drug cost sharing actually decrease
ingppropriate drug use with arelatively indastic price elaticity of demand of -0.024
(p=0.004). Thisresult isin line with other studies in the literature which have found
that higher cost sharing leads patients to decrease the use of both effective and
ineffective medications (Foxman et d., 1987; Soumerai et d., 1987). There are few
estimates of the price dasticity of demand for prescription drugs among the elderly.
Coulson and Stuart (1995) found an elasticity of —0.34 for low-income seniorsin the
US state of Pennsylvania, while Li et a. (2007) obtained price elasticity values
ranging from —0.20 to —0.11 for seniors with rheumatoid arthritisin British Columbia,
Canada. Although the negative relationship between price and inappropriate drug use
leads us to regject the ‘ quality hypothesis', the fact that our estimate of the price
elasticity of demand for inappropriate drugs is lower than the price elasticity of
demand for prescription drugs in general isaarming. It impliesthat seniors are less
likely to cut back on known inappropriate medications than other medications when

faced with higher prices.

Interestingly, there were dight differences in the price elasticity of demand for
inappropriate drugs between individuals with public insurance coverage and
individuals with private insurance coverage or Medicare only. Beneficiaries with
public insurance coverage were slightly less sensitive than beneficiaries with
Medicare only to increasesin the prices of inappropriate medications. The implication
isthat public programs, such as Medicaid, can do more to steer physicians and

pharmacists away from prescribing and dispensing these medications.
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Furthermore, we find that the medication-related quality of careisanormal good,
which may reflect the ability of more affluent individuals to obtain suitable
information on their health-related conditions (Kenkel, 1991). Another possibility is
that higher-income individuals obtain a higher quality of care through their physicians

and thus receive fewer inappropriate prescriptions as a result.

Another finding was that inappropriate prescription use has been declining over time.
It ispossible that initiatives to curtail suboptimal prescribing and increase hedlth care
quality, such as drug utilization reviews and the publication of articles regarding these
specific inappropriate prescriptions, occurred over the period. “Learning by doing”
may also exist whereby new prescription drug information is disseminated
heterogeneously among physicians over time, or physicians learn from previous
mistakes and experience. A third explanation may be that physicians naturaly switch
patients to newer medications when these become available, as Newhouse (1992)
argues that improvements in medical technologies and greater use of these

technologies are the mgjor drivers of health expenditure increases.

The predicted prevalence of ingppropriate drug use is aso darming. The two-part mode
predicts that from 1996 to 2005, an elderly individual had a 19% chance of being
prescribed an inappropriate medication, although by 2004 this figure had dropped to
about 17%. Both probabilities are relatively high given the amount of literature discussing
the attributes of these specific drugs. The persistence of inappropriate prescribing raises
guestions as to why physicians fail to prescribe safer aternatives such as acetaminophen
for pain. Some doctors may be unaware of the risks, while others may trust their own

assessment of the patient’ srisk over the literature. Also, drugs such as propoxyphene and
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diazepam may be addictive for some patients (Medica Economics Company Inc., 2005),
contributing to persistent demand. The implication is that policymakers and third-party
payers need to consider methods of reducing the prevaence of these medications, such as

drug utilization reviews and more restrictive formularies.

One important limitation of thisresearch isthat the list of inappropriate medicationsisa
few years old and newer drugs on the market may also be inappropriate. To obtain an
updated list would require a panel of experts, atask which is beyond the focus of this
paper. Nonetheless, the intent of this paper isto consider whether selected lists of
medications that have been clearly indicated as inappropriate multiple timesin the
literature are influenced by cost sharing. It islikely that the effect is the same or even
more dramatic for other inappropriate medications that were not included in the study.
Another limitation is our inability to measure any direct effects of the physician™.
Findly, we rely on abroad measurement of cost sharing that integrates co-payments, co-
insurance and deductibles a ong with out-of pockets payments. Disentangling the specific

effect of different cost sharing mechanisms stands out as a useful exerciseto carry out.

2 Had the MEPS database included information on the doctor, we could have tested whether the interaction
between the physician’s prescription decision and the patient’s consumption decision based on the price
was significant.
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Tables

Tablel. Meansand standard deviations

Explanatory variable Definition Mean Standard error
prescription drug co- the average amount per prescription paid out-of-pocket by 29 393 0.13
payment the patient ' 137
age the age of the respondent 74.375 0.036
male the respondent was aman 0.409 0.003
married the individual was married 0.521 0.003
black theindividua reported being black 0.124 0.002
hispanic theindividua reported being Hispanic 0.118 0.002
other race/ethnicity the individual reported being of another race or ethnicity 0031 0.001
than white, black, or Hispanic ) )
digposebleincome the amount of income remaining after total out-of-pocket 16991 104
prescription drug costs are subtracted out
high school degree the individud reported having ahigh school degree but not
ahigher degree 0.449 0.003
above high school theindividua reported having some education beyond high 0.186 0.002
degree school ) )
urban area theindividua reported living in an urban area 0.745 0.002
poor hedth the individuad is reported to be in poor health 0.082 0.002
far hedth theindividua isreported to bein fair hedth 0.192 0.002
€ Individua 1S repol obeing 0.329 0.003
theindividud hasbeen diagnosed with a leest one of these
. diseeses asthma, coronary heart disease, sroke, chronic
morbidity obstructive pulmonary disease, madignant cancer, and didbetes 0380 0.003
limitetionto activities ~ the individua faces at least one limitation to an activity of 0.083 0.002
of daily living daily living
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Table 2. Inappropriate prescription patterns

- " A :
Fercertofrmptemitirattertore—Fercertofemptewitirat-terst-ore—

Explanatory variable prescription inappropriate prescriptiona
drug copay < $6.36 N/A 19.67
drug copay, $6.36- $15.78 N/A 21.37
drug copay, $15.78- $3163 N/A 21.11
chugcopey>$31.63 N/A 17.84
ap==h 87.99 19.98
B 6= 91.53 20.04
=85 91.95 20.29
e 87.43 16.50
farde 91.17 22.38
maried 89.69 18.46
not married 89.58 21.75
whie 90.72 20.24
black 88.56 20.39
Rsparic 85.87 18.53
other racelethnicity 83.09 19.18
dspebieincme< $6.161 90.94 22.88
dispossbieincome $6,161- $IL173 89.34 20.95
disposebleincome, $11.173 - $21,658 89.14 19.53
dspossieincome=>$21,658 89.14 16.72

esstenhighschod degee ——————gg g0 22.34
—Hghshod deee————————————gg g7 19.60
Sovehighsiod sy 90.89 16.64
urben area 89.32 18.66
non-urban area 90.58 18.66
oo heth 96.26 3217
—fairhedth 95.97 25.32
good hedth 90.85 19.57
very good or excdlent hedth 84.22 14.69
morkidity 97.73 23.10
no morbidity 84.68 17.87
limitation to activity of daily living 95.82 29.77
no limitation to activity of daily living 89.08 19.08
~yearis 19% 87.52 24.42
YerLis 197 86.71 25.32
yexis19%8 88.14 22.45
year is 1999 88.77 19.22
yeer is2000 88.97 19.26
yearis2001 89.61 18.73
year is2002 90.71 19.21
yearis 2008 91.08 18.81
year is2004 92.09 17.05
yexis2005 91.34 17.79

=cal culated on the sample with at [east one prescription drug
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Figure 1. Percent of inappropriate prescriptions, 1996-2005
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e
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-0.21 88 0059°
male
(0.023) (0.006)
— 0043 0012
(0.023) (0.006)
-0092% 0024
black
(0.033) (0.009)
e -0.166° 0
| IC
e (0,035) (0.009)
. 00% 0010
other race/ethnicity (0.062) (0.016)
_ _ 0008° -000%
(loa) disnasahleincome (0.004) (0.001)
] 0023 -0006
Lt lkeiesls 2 (0.024) (0.007)
: -0049 0013
above high school degree (0.032) (0.008)
urban area -0.144s 001s
(0.023) (0105%7’
poor hedth 0.490s o
(0.036) (0013)
fair heeith 0.3358 0099+
(0.026) (0.008)
good hedlth 0.179s 00s0"
(0.022) (Oé?
morbicity 0.1285 o
(0.020) (0.006)
limitationto activity of deily 0156° 0045°
living (0.034) (0010)
year is1997 0016 0.004
(0.031) (0. 88299
year is1998 -0.081* -
(0.042) (0.011)
year is1999 -0.1628 00
(0.043) (0010)
year is2000 -0.166° 0043
(0.042) (0010)
year is2001 -0.186° -0048°
(0.040) (0.009)
year is2002 -0.1818 0077
(0.038) (0.009)
year is2003 -0.196° o
(0.040) (0.009)
yeer is 2004 -0.259° -0065°
(0.040) (0.009)
year is2005 -0.2268 0067
(0.040) (0.009)
0498
condarnt
(0.062)

"Sgniticant at the 5% levd, *Sgnificant at the 10% leve,



-0.049°

. -0.066 0.089*
prescription drua co-pavment (0.0 10) (0095) (0.%2)
age 7584 -0.0628 -0.052+* 0214

(0 n7?g (0.023) (0231
-0.103
age >84 -0.087** 0.219
(0.037) (0.038) (0.395)
-0.200% -0.226°
male
(0. OZSg (0031)
-0.051
married -0.040*
(0.023) (0.024)
-0.085° -0.100°
black 0040
(0.034) (0040)
-0.149° 0177°
hispanic
(0.038) (0.045)
- -0.012 -0.050
other race/ethnicity (0.064) (0073)
(log) disposableincome -0.0108 -0.009° 0013
(0.004) (0.004) (0.020)
: -0.027 -0.017
high school degree (0.024) (0.028)
. -0.062* -0.043
above high school degree (0.033) (0.037)
3
urban area -0.1418 -0.146 -0.067
(0.023) (0.0211) 10.39151)
poor hedth 0.4475 0488° 0.369
(0.048) (0.03@ (0.173)
fair hedth 0.2895 0333 0155
(0.044) (0.0ZZ) (0.1273?)
good heslth 0.1538 017e" 23
(0.030) (0.02%) (0.099)
0.129°
morbicity 0.075* (G119
) 04541\ (0.02%\ (0151)
limitation to activity of daily 0.146 0.152° 0.137
living (0.034) (0.036) (0.184)
year is1999 -0.161§ 0155 -0.150
(0.042) (0.047) (0.256)
year is 2002 -0.185§ o170 0.069
(0.039) (O-i.ggg (0.352)
yearis 2003 -0.199s = 0,058
(0.040) (0.055) (0.376)
year is2004 -0.267° -0.250° -0.090
(0.040) mmsgg (0396
yer 52005 -0.2348 021 0199
(0. 0402 (0.045) (0.416)
0337
congtant -0.398
(0.098) (0.277)




ssignificant at the 5% level, *significant at the 10% level,

Table5. Robugness checks of thesmpleprobit modd for inappr opriate
prescription drug use

Price elasticity
002 0027 -0.0348 -0.030° -0.024¢ -0.024¢
Income elasticity (g oog) (0.008) (0.008) (0.008) (0.008) (0.008)
prescription drug co- - -0045° 0040° 0017 -0020° -0020°
payment varichle (0.010) (0.010) (0.010) (0.010) (0.010)
agevaiebles

gender variable

marital status variable
race/ethnicity variables
income variable

education variables

urban areavarisble

hedlth variables

year variables

retirement varigble

menta hedth variable
constant

ssignificant at the 5% level, *significant at the 10% level,

Table6. I nter action effect between the co-payment and insur ance cover age
Typeof health insurance

cover age Priceelasticity
Non-Medicare public -0.021 s
Private woTorsy
Medicare only -0.029°

ssignificant at the 5% level, *significant at the 10% level,
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Appendix

TableAl Medicationsconddered in theanalyssand thereasonsfor ther
inclusion

Medication Reason for | nappropriateness

Always avoid

fractures.
meprobomate A highly addictive and sedating antiolytic.

Hasalong hdf IlfelmheeldaIy and czanwseprolmged and seoushypogyoana It istheonly

(SIAD H)
mepaidine May cause confusion, isnot an effective oral analgesic, and has many disadvantages compared to
othernarcotic drugs:
pentazocine Causes centra nervous system side effects more commonly than other narcotic drugs. Isaso a

trimethobenzamide One of the least effective antiemetic medications, yet it can cause extrapyramida side effects.

belladonna Gastrointestina antispasmodic drugs are anticholinergic and generally produce toxic effectsin the
dkaoids elderly. Their effectiveness at dosestolerated by the elderly is questionable.
dicydomine Gadtrointestinal antigpasmodic drugs are anticholinergic and generally produce toxic effectsin the

elderly. Their effectiveness at dosestolerated by the elderly is questionable.

hyoscymine Gadtrointestinal antigpasmodic drugs are anticholinergic and generdly produce toxic effectsin the
dderly. Their effectiveness at dosestolerated by the elderly is questionable.

elderly The| r effectwen&s at dosaﬁtol eraed by the elderly is quesloneble

< ok i
Oomatrmesavora

dnordiazepaxide ]Ic—|asalong haf-lifein the elderly, producing prolonged sedation and increasing the risk of fallsand
ractures.

diazepam ]Ic—|asalong haf-lifein the elderly, producing prolonged sedation and increasing the risk of falsand
ractures.

il i
ederly isquestionable.

Most muscle rel axants and antispasmodic drugs are poorly tolerated by the elderly, leading to
chlorzoxazone ikt it

elderty isquestionable:

Most muscle relaxants and antispasmodic drugs are poorly tolerated by the elderly, leading to
cydoberzaprine gl it

ederly isquestionable.

Most muscle rel axants and antispasmodi ¢ drugs are poorly tolerated by the elderly, leading to

metaxaone

elderly is questionable.

Most muscle relaxants and antispasmodic drugs are poorly tolerated by the elderly, leading to
methocarbamol gl it
ederly isquestionable.

35



Medication

Reason for |nappropriateness

Someindications

properties.

doxepin Rarely the antidepressant of choicefor the elderly because of its strong anticholinergic and sedating
properties.

indomethacin Produces the most central nervous system adverse effects of al the available nonsteroida anti-
inflammatory drugs.

dipyridamole Frequently causes orthostatic hypotension in the elderly and has been proven beneficia only in
patients with artificial heart valves.

tidopidine Isno better than aspirin in preventing clotting and is considerably more toxic.

methyldopa May cause bracycardiaand exacerbate depression in the elderly.

reserpine

Imposesriskssuch as depr on, i mpotence, sedation, and orthodtatic hypotension.

elderly Also, itisgronly aﬁtlchollnerglc

Most muscle rel axants and antispasmodic drugs are poorly tolerated by the elderly, leading to

oxybutynin ek bl dmkipte

elderly isquestionable.
dapheniramine Many antihistamines have potent anticholinergic properties.
Many entl hlstanl neshave potent antl chali nerglc propemes

Many anti h|stemn nes have potent anti chol i nerglc propem&s

Source: Beerset a (1991)
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The Medica Expenditure Panel Survey is publicly available from the Agency for

Healthcare Research and Quality at_http://www.meps.ahrg.gov/mepsweb/. The

database consists of a number of linkable files with the main file being the Household
Component (HC). The HC contains information about demographic and socio-
economic characteristics, health status and conditions, utilization of medical care
sarvices, charges and payments for medica care, accessto care, and hedlth insurance
coverage. The Medica Provider Component (MPC) of MEPS is also appropriate as
this portion of the survey contains information collected from medical providersand
pharmaciesidentified by HC respondents. The MPC comprises information on the
medical and financial characteristics of reported medical and pharmacy events. To
construct the database, we merged three MEPS files: a database of full-year
population characteristics, a database of medica conditions, and a database of

prescription events.

Table A2. Data infor mation table

NS L .
vegonore TTHONTTTCLTONT

Consumption of each of the 33 potentldly |nappropr| ae drugs was calculated for each

inappropriate drug use glven year, the dummy vari able indicating inappropriate drug use was glven the value of
. If he did not consume any ingppropriate medications during a given year, the dummy
vaiablewas giventhevaueof “0”

Thetotd out of pocketcostof dl prea:rlptlonsthatm |nd|V|dud oonsumessglven |nthe

prescription drug co-payment re‘llls) is dso g|ven intheM EPS database. The prescription drug co-payment was
caculated by dividing the tota out-of-pocket prescription cost by the total number of
prescriptions consumed in agiven year.

age The age variableis given in the MEPS database.
Ildc Thcgulu'u Vdia‘.}icibgivulilltilcl‘V‘IEP‘Sulcl.cIIch
The maritd st

married, widowed, divorced, separated, never married, or under 16 and not gpplicable. If
married the individual reported being married, the married variable was given a value of “1”. For dl
other categories of the maritd status variable, the married variable was given a value of
“qr
If theindividua reports being black but not Hispanic, thisvariableis coded “1” and “0”
otherwise.

black
hispanic If theindividud reports being Hispanic, thisvariableis coded “1” and “0” otherwise.
other race/ethnicity If the individua reports being of another race or ethnicity, thisvariableis coded “1” and

“0” otherwise.
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Variable Information

The TNCOME IN agiVen yeer 101 e repo T Or riaon (U ng
dgosteinome Consumer Price Index). Thetota out-of-pocket medical expenses for the respondent
(adjusted for inflati on) isthen subtracted from this.

urban area
—poor-hedth
fair hedth If the respondent reports being in fair hedth, this variable takesthe vaue of “1” and “0”
otherwise.
good hedth If the respondent reports being in good hedlth, this variable takes the value of “1” and “0”
otherwise.

Us ng the medl ca condltl onsf|le of M EPS |nd|V| dualswnth asthma, coronary heart

wereldentlfled asthesearemeleadlng causeof deah a:cordrg totheCDC (2006) This

morbidity information was then merged with the main popul aion characteristics MEPSile. If the
individua reported having at least one of these medica conditions, the morbidity variable
wasgivenavadueof “1”. If theindividual did not report having any of these medical
conditions, the morbidity variablewas given avalue of “0".

limitation to activities of dail If thelnleldud reponed havlng a Iees onellmltetlon toan actlwty of daily I|V|ng (a

living
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Table A3. Deter minants of positive prescription drug use

Explanatory variable Coefficient (SE)
a0e75-84 0.160s
(0.0232)
0205
>4
o 10.0463)
-0294:
mde
0.026]
e
maried
0.02
ua( jpvsiow )
(0.039%
‘C.Lk).l
hispanic
0.039
0.061;
(0.005)
i 0120°
high school degree 0029
~ebovehighschool degree 0.259s
(0.038)
) -0.040
uroanarea (0.029)
poor hedth 0.6098
(0.056)
“farhedth 0.6858
(0.038)
good-heatth 0:3148
(0.024)
Frorbidity 09178
limitation to activity of daily 0.182°
living (0.057)
year is1997 -0.071s
(0.035)
. -0.020
year is1998 (0.049)
yexr is1999 0051
(0.049)
year is2000 0.073
(0.048)
vearis2001 0.098s
(0.046)
vear is2002 0.1578
(0.045)
ver is2008 01718
(0.047)
vea is2004 0.240s8
(0.048)
vear is2006 0.184s
(0.048?
0.579
constant
(0.067)
N 32,744
Log-pseudalikelihood -9,468
Weld gatidtic 1,601
Prob > « 0.000

sggnificant at the 5% leve, *significant at the 10% leve,
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