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BACKGROUND: The affordability of prescription medications
continues to be a major public health issue in the United
States. Estimates of cost-related medication underuse come
largely from surveys of ambulatory patients. Hospitalized
patients may be vulnerable to cost-related underuse
and its consequences, but have been subject to little
investigation.

OBJECTIVE: To determine impact of medication costs in a
cohort of hospitalized managed care beneficiaries.

METHODS: We surveyed consecutive patients admitted to
medical services at an academic medical center. Questions
about cost-related underuse were based on validated
measures; predictors were assessed with multivariable
models. Participants were asked about strategies to
improve medication affordability, and were contacted after
discharge to determine if they had filled newly prescribed
medications.

RESULTS: One-hundred thirty (41%) of 316 potentially eligible
patients participated; 93 (75%) of these completed postdischarge
surveys. Thirty patients (23%) reported cost-related underuse in
the year prior to admission. In adjusted analyses, patients of
black race were 3.39 times (95% confidence interval [CI], 1.05 to
11.02) more likely to report cost-related underuse than non-
Hispanic white patients. Virtually all respondents (n ¼ 123; 95%)
endorsed at least 1 strategy to make medications more
affordable. Few (16%) patients, prescribed medications at
discharge, knew how much they would pay at the pharmacy.
Almost none had spoken to their inpatient (4%) or outpatient (2%)
providers about the cost of newly prescribed drugs.

CONCLUSIONS: Cost-related underuse is common among
hospitalized patients. Individuals of black race appear to be
particularly at risk. Strategies should be developed to
address this issue around the time of hospital discharge.
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The affordability of prescription medications contin-
ues to be one of the most pressing public health issues
in the United States. Many patients reduce their pre-
scribed doses to make medications last longer or do
not fill prescriptions because of cost.1 Cost-related
medication underuse affects patients with and without
drug insurance coverage,2 and is likely to become
even more problematic as employers scale back on
drug benefits3 and drug prices continue to increase.4

The landmark Patient Protection and Affordability
Act passed in March 2010 does little to address this
issue.5

Existing estimates of cost-related medication under-
use come largely from surveys of ambulatory patients.

For example, using data from the Medicare Current
Beneficiary Survey, Maden et al. estimated that 11%
to 15% of patients reduced medication use in the past
year because of cost.6 Tseng and colleagues found
very similar rates of cost-related underuse in managed
care beneficiaries with diabetes.7

Hospitalized patients, who have a high burden of
disease and tend to use more medications than their
ambulatory counterparts, may be particularly vulnera-
ble to cost-related underuse but, thus far, have been
subject to little investigation. New medications, which
are frequently prescribed at the time of discharge,
may exacerbate these issues further and contribute to
preventable readmissions. Accordingly, we surveyed a
cohort of medical inpatients at a large academic medi-
cal center to estimate the prevalence and predictors of
cost-related medication underuse for hospitalized
managed care patients, and to identify strategies that
patients perceive as helpful to make medications more
affordable.

METHODS
Study Sample

We identified consecutive patients newly admitted to
the general medicine, cardiology, or oncology services
at Brigham and Women’s Hospital from November
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2008 to December 2009. For our survey, we included
only those patients who received medical benefits
through 1 of 3 large insurers with whom our hospital
has pay-for-performance contracts. Annually, there
are approximately 4000 patients covered by these
insurers admitted to the 3 clinical services we eval-
uated, We focused on patients who had a primary
care physician at one of the hospital’s outpatient prac-
tices because of the existence of an automated infra-
structure to identify these managed care beneficiaries
of these insurers who are newly hospitalized, and
because patients covered by commercial insurance
plans likely represent a conservative lower-bound of
cost-related medication underuse among hospitalized
patients.
Patients were surveyed on the first non-holiday

weekday after admission. We excluded patients who
had been discharged prior to the daily admission list
being generated, or who, on a previous admission,
had completed our survey or declined to be surveyed.
We also excluded several patients who were not bene-
ficiaries of the target insurers and were erroneously
included on the managed care admission roster.
Potentially eligible patients were approached on the

hospital ward by 1 of 3 study care coordinators (2
nurses and 1 pharmacist) and were asked if they were
willing to participate in a research project about medi-
cation use that involved a short verbally delivered
in-person (inpatient) survey, a brief postdischarge tele-
phone call, and a review of their electronic health re-
cord. The Institutional Review Board of Brigham and
Women’s Hospital approved this study.

Inpatient Survey

Our survey instrument was developed iteratively and
pilot-tested to improve face validity. Questions about
cost-related underuse were based on validated meas-
ures.8,9 Specifically, we asked whether in the past year
patients had: (1) not filled a prescription because it
was too expensive, (2) skipped doses to make medi-
cines last longer, (3) took less medicine than pre-
scribed to make the medicine last longer, or (4) split
pills to make the medication last longer.
Questions about strategies to improve medication

affordability assessed whether patients thought it
would be helpful to: (1) discuss medication affordabil-
ity with healthcare workers (inpatient doctors, outpa-
tient doctors, nurses, pharmacists, or social workers);
(2) have their medications reviewed by a nurse or
pharmacist; (3) receive information about lower cost
but equally effective medication options, or about
programs that provide medications at reduced costs;
and/or (4) have their copayments/coinsurance lowered.
Possible responses to all of these questions were bi-
nary, ie, yes or no.
In addition, patients were asked about the nature of

their drug insurance coverage, the prescription medi-
cations that they currently use, whether they know

their copayment levels (for generic and brand-name
medications), and, if so, what these amounts were,
their annual household income, and their self-identi-
fied race. Information on patient age, gender, and the
primary reason for hospitalization was obtained from
the electronic health record. This source was also used
to verify the accuracy of the self-reported preadmis-
sion medication list. When there were discrepancies
between preadmission medications reported by
patients and those recorded in their chart, the later
was used because our hospital reconciles and records
all medications at the time of hospital admission for
all patients.

Postdischarge Survey

Within 3 days of discharge, patients were contacted
by telephone and asked about new medications they
were prescribed on discharge, if any. The discharge
summary was used to verify the accuracy of the infor-
mation provided by patients. The interviewers clarified
any apparent discrepancies between the 2 sources of
information with the patient. Patients who had been
prescribed a new medication were asked whether or
not they had filled their prescription. For patients who
had, we asked whether: (1) they knew how much they
would have to pay prior to going to the pharmacy, (2)
they had discussed less expensive options with their
pharmacist, and (3) they had discussed medication
costs with their inpatient or outpatient physicians.

Data Analysis

We used descriptive statistics to summarize the char-
acteristics of our respondents and our overall survey
results. We generated univariate and multivariable
logistic regression models to identify whether prehospi-
talization cost-related medication underuse was influ-
enced by patient age, gender, income, race, and the
number of medications patients used on a regular ba-
sis. For the purpose of these analyses, we classified
patients as reporting cost-related underuse if they
responded yes to any of the 4 strategies described
above (ie, not filling medications, skipping doses,
taking less medication, or splitting pills to make medi-
cines last longer). Patients whose incomes were above
the median level in our cohort were categorized as
being of high-income. Our multivariable model had a
c-statistic of 0.75, suggesting good discriminative
ability.

RESULTS
During the study period, 483 potentially-eligible
patients were admitted to the general medicine, cardi-
ology, and oncology services. We excluded 167
because they had been discharged prior to being iden-
tified, had been surveyed or already declined partici-
pation on a prior admission, or were not managed
care enrollees (see Appendix A). Of the remaining 316
subjects, 130 participated in the inpatient survey
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(response rate ¼ 41%); 93 (75%) of these patients
were reached by telephone after hospital discharge
and completed the postdischarge survey. The baseline
characteristics of our respondents are presented in Ta-
ble 1. Patients had a mean age of 52 years, were 50%
male and two-thirds of white race, represented a
range of household incomes, and almost all had
employer-sponsored prescription coverage. Prior to
admission, patients took an average of 5 prescription
medications and paid an average copayment of
$10.80 and $21.60 for each generic and brand-name
prescription, respectively.

Cost-Related Medication Underuse

Thirty (23%) of the survey respondents reported at
least 1 cost-related medication underuse strategy in
the year prior to their hospital admission (Figure 1),
most commonly not filling a prescription at all
because of cost (n ¼ 26; 20%). Rates of cost-related
underuse were highest for patients of black race, low
income, and women (Figure 2).
In unadjusted analyses, black respondents had 4.60

(95% confidence interval [CI], 1.63 to 13.0) times the
odds of reporting cost-related underuse than non-His-
panic white respondents (Table 2). The association of
black race and cost-related underuse appears to be
confounded, in part, by income (adjusted odds ratio
for black race was 4.16; 95% CI, 1.34 to 12.86) and
the number of medications patients used on a regular
basis (adjusted odds ratio for black race was 4.14;
95% CI, 1.44 to 11.96). After controlling for these
variables, as well as age and gender, the relationship
between race and cost-related underuse remained stat-
istically significant (adjusted odds ratio 3.39; 95% CI,
1.05 to 11.02) (Table 2).

Strategies to Help Make Medications More
Affordable

Virtually all respondents (n ¼ 123; 95%) endorsed at
least one of the proposed strategies to make medica-
tions more affordable (Figure 3). A majority felt that
lowering cost sharing (94%), or receiving information
about lower-cost medication options (83%) or pro-
grams to subsidize medication costs (83%) would be
helpful. Approximately 70% of patients stated that
speaking to their outpatient physicians might be help-
ful, although only 14% reported actually speaking
with their primary care provider about medication
costs in the past year. Results were mixed for other
strategies, including speaking with their inpatient
physicians.

Postdischarge Medication Use

Seventy-six (82%) respondents to the outpatient sur-
vey were prescribed a new medication at the time of
hospital discharge, and virtually all (95%) had filled
prescriptions for these medications by the time of the
follow-up survey. Patients paid an average of $27.63

(standard deviation $39.24) in out-of-pocket costs for
these medications. Few (16%) patients knew how
much they would have to pay before they had gone to
the pharmacy to fill their prescription (see Appendix
B). Even fewer patients asked, or were spoken to by
their pharmacist, about less expensive medication
options (7%), and almost none had spoken to their
inpatient (4%) or outpatient providers (2%) about the
cost of their newly prescribed drugs.

DISCUSSION
Almost a quarter of the medical inpatients we sur-
veyed had not filled a medication because of cost, or
had skipped doses, reduced dosages, or split pills to
make their medicines last longer in the prior year.
This amount is larger than that found in many prior
studies, conducted in outpatient settings, in which
11% to 19% of patients report cost-related under-
use.6–8,10,11 Our results are particularly striking con-
sidering that our study cohort consisted exclusively of
patients with commercial health insurance, the vast
majority of whom also had employer-sponsored drug
coverage. Cost-related medication underuse may be
even more prevalent among hospitalized patients with

TABLE 1. Baseline Characteristics

Characteristic N ¼ 130

Age, mean years (SD) 52 (11.2)
Male, % 65 (50.0)
Race/ethnicity,* n (%)
Caucasian/white 84 (67.2)
Black/African American 20 (16.0)
Latino/Hispanic 13 (10.4)
Asian 3 (2.4)
American Indian or Alaska Native 1 (0.8)
Other 4 (3.2)

Annual household income,* n (%)
<$30,000 15 (12.8)
$30,000-$75,000 49 (41.9)
>$75,000 53 (45.3)

Insurance coverage for outpatient prescription drugs,* n (%)
Employer or spouse’s employer 123 (96.0)
Independent 5 (3.9)

Medication copayments,* mean $ (SD)
Brand-name medications 21.6 (14.2)
Generic medications 10.8 (6.0)

No. of medications prior to admission, mean (SD)† 5.5 (4.3)
Category of discharge diagnosis, n (%)
Cardiovascular 40 (30.8)
Gastrointestinal 23 (17.7)
Pulmonary 23 (17.7)
Infectious 13 (10.0)
Oncology 5 (3.8)
Renal 6 (4.6)
Psychiatric 3 (2.3)
Hematologic 4 (3.1)
Neurologic 5 (3.8)
Musculoskeletal 5 (3.8)
Respiratory 2 (1.5)
Endocrine 1 (0.8)

* Among those providing a response. †As obtained from the hospital record.

106 An Official Publication of the Society of Hospital Medicine Journal of Hospital Medicine Vol 7 | No 2 | February 2012

Choudhry et al. | Cost-Related Medication Underuse



less generous benefits, including the uninsured and
perhaps even beneficiaries of Medicare Part D.
Reductions in medication use because of cost were

particularly high among black patients, whose odds of
reporting cost-related underuse were more than 3 times
higher than that of patients of non-Hispanic white
race. Race-related differences in cost-related underuse
have been observed in outpatient studies,6–8,12 and

may be an important contributor to racial disparities
in evidence-based medication use.13–15 These differen-
ces may, in part, reflect racial variations in socioeco-
nomic status; lower income patients, who are more
likely to be from a racial or ethnic minority, are more
sensitive to cost sharing than higher income individu-
als.16 Consistent with this, the relationship between
race and cost-related underuse in our study was

FIG. 1. Cost-related medication underuse strategies reported by hospitalized managed care beneficiaries.

FIG. 2. Cost-related medication underuse by gender, income, and race.
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smaller but still highly significant in multivariable
models that adjusted for income.
Not surprisingly, the underuse of effective prescrip-

tion medications is associated with adverse clinical
and economic consequences.17 Heisler et al. found
that patients who had restricted medications because
of cost were 76% more likely to report a decline in
their health status than those who had not.18 The
health effects of cost-related underuse are likely to be
particularly significant for hospitalized patients, given
their high burden of disease and the frequency with
which they are prescribed medications at discharge to
treat the condition that led to their initial hospitaliza-
tion. Thus, targeting efforts to address cost-related
underuse patients who are hospitalized may be an effi-
cient method of improving patient health and reduc-
ing preventable readmissions. This is consistent with
efforts that address, in the inpatient setting, other
health issues that are commonly encountered in the
ambulatory arena, such as immunizations and smok-
ing cessation.19

Our survey respondents endorsed numerous strat-
egies as being potentially helpful. Predictably, support
for lowering copayments was extremely high. While
this may not be practical or even desirable for some
medications, lowering copayments for highly effective
medications, such as statins and antihypertensives, in
the context of value-based insurance design, is an
increasingly adopted strategy that has the potential to
simultaneously improve clinical outcomes and reduce
overall health spending.20,21

While the majority of patients felt that talking to
their outpatient physicians or pharmacists about medi-
cation costs might be helpful, the effectiveness of this
strategy is unclear. Consistent with prior results,22,23

the vast majority of the patients we surveyed had not
discussed medication costs prior to their admission or
after filling newly prescribed medications. Further,
although physicians could help reduce drug expendi-
tures in a variety of ways, including the increased
ordering of generic drugs,24 many physicians are
uncomfortable talking to their patients about costs,25

have limited knowledge about their patients’ out-of-
pocket expenditures, feel that addressing this issue is
not their responsibility,26 or do not have resources,
such as electronic formulary information, that could
facilitate these discussions in an efficient manner.
An alternative strategy may be to provide patients

with better education about medication costs. Virtually
none of the patients we surveyed knew how much they
would pay for their new prescriptions before visiting
the pharmacy. These findings are similar to those
observed in the outpatient setting,27 and suggest an op-
portunity to provide patients with information about
the cost of their newly and previously prescribed drugs,

TABLE 2. Predictors of Cost-Related Underuse

Predictor

Unadjusted Odds

Ratio (95% CI)

Adjusted Odds

Ratio (95% CI)

Age (per additional year) 0.98 (0.94–1.02) 0.97 (0.93–1.01)
Male (vs female) 0.84 (0.37–1.90) 1.03 (0.43–2.48)
Race (vs white race)

Black 4.60 (1.63–13.0) 3.39 (1.05–11.02)
Other 1.10 (0.36–3.37) 0.77 (0.20–2.99)

No. of medications (per additional medication) 1.10 (1.00–1.20) 1.10 (1.00–1.22)
High income (vs low income) 0.62 (0.27–1.42) 0.71 (0.24–2.07)

Abbreviations: CI ¼ confidence interval.

FIG. 3. Strategies that respondents felt would be helpful to make medications more affordable.

108 An Official Publication of the Society of Hospital Medicine Journal of Hospital Medicine Vol 7 | No 2 | February 2012

Choudhry et al. | Cost-Related Medication Underuse



and to facilitate discussions between patients and inpa-
tient providers about predischarge prescribing deci-
sions, in the same spirit as other predischarge patient
education.28 Of course, issues related to transitions of
care between the hospital and community setting, and
coordination between inpatient and outpatient pro-
viders, must be adequately addressed for this strategy
to be effective.
Our study has several notable limitations. It had a

relatively small sample size and low response rate.
Respondents may have differed systematically from
non-respondents, and we were unable to compare the
characteristics of both populations. Further, we studied
commercially insured inpatients on internal medicine
services at an academic medical center, and thus our
results may not be generalizable to patients hospital-
ized in other settings, or with different types of insur-
ance coverage, including the uninsured. The primary
outcome of our study was to determine self-reported
cost-related underuse. While we used validated meas-
ures,8 it is possible that patients who reported reducing
their medication use in response to cost may not have
actually done so. We did not collect information on
education or health literacy, nor did we have access to
detailed information about our respondents’ pharmacy
benefit design structures; these important factors may
have confounded our analyses, and/or may have been
mediators of our observed results, and should be eval-
uated further in future studies. We did not have
adequate statistical power to evaluate whether patients
using specific classes of medications were particularly
prone to cost-related underuse.
Despite these limitations, our study is the first, to

our knowledge, to evaluate the impact of medication
costs on use in a cohort of hospitalized individuals.
The high levels of cost-related underuse that we
observed is concerning. Our results support calls for
the further development of interventions to address
high medication costs and for the consideration of
novel approaches to assist patients around the time of
hospital discharge.
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