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Abstract
Objective—The objective of this study was to evaluate the relationship between self reported
cost-related nonadherence to medications and emergency department utilization among a
population of Medicare beneficiaries. We hypothesized that persons who reported cost-related
medication nonadherence (CRN) would have higher emergency department (ED) use.

Methods—We conducted a retrospective cohort study of continuously enrolled Medicare
beneficiaries from in 2006 and 2007. We used multivariate logistic regression to evaluate the
relationship between ED use and CRN. Our principal dependent variable was any emergency
department visit within a 364-day period after the initial interview assessing CRN. Our principal
independent variables were two variables to denote CRN: mild CRN, defined as a reduction in
medication dose or delay in getting medications because of cost, and severe CRN, defined as a
medication not being filled at all due to cost.

Results—Our sample consisted of 7177 Medicare Cost Beneficiary Survey (MCBS) MCBS
respondents. Approximately 7.5 percent of these respondents reported mild CRN only (n=541)
and another 8.2 percent reported severe CRN (n=581). Disabled Medicare beneficiaries with
severe CRN were more likely to have at least one ED visit (1.53, 95% CI 1.03–2.26) as compared
to both disabled Medicare beneficiaries without CRN and elderly Medicare beneficiaries in all
CRN categories.

Conclusions—Our results show an association between severe CRN and emergency department
use. Disabled beneficiaries under age 65 who report severe CRN were more likely to have at least
one emergency department visit, even when adjusting for other factors that impact utilization.

Introduction
Background

Prescription drugs represent one of the highest out of pocket (OOP) health care costs for
American consumers accounting for over $48 million dollars spent annually.1

Approximately 187 million adults currently take at least one prescription medication.
Medication needs are greatest for the elderly and patients with major medical conditions.
Medicare enrollees over age 65 fill an average of over six unique prescriptions each year. 2
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Non-elderly Medicare disabled beneficiaries fill 40% more prescriptions and have
significantly higher out of pocket spending than the average Medicare enrollee.3–5 Despite
the substantial need for medications, a large percentage of older and disabled adults have
inadequate drug coverage and often report high rates of nonadherence due to cost-related
concerns.6 This high rate of nonadheraence in turn has been estimated to account for over
100 million dollars in spending due to avoidable hospitalizations.7

Since the implementation of Medicare Part D in 2006, significant improvements in
pharmaceutical coverage for the elderly and disabled have occurred. 8–12 However, despite
improvements in coverage and associated declines in out-of-pocket spending, 11% of
Medicare beneficiaries continue to report skipping doses, splitting pills, or not filling
medications due to cost. The prevalence of cost-related nonadherence (CRN) among adults
with poor health status is about 20% even in the era of Part D.13

Importance
CRN has been linked to a decline in health status and poor health outcomes, such as a
worsening of symptoms among patients with hypertension or diabetes.14,15 Patients with
chronic disease who are non-compliant with essential medications have higher rates of
hospitalization and mortality than those who have high levels of compliance.16–18 For
example, patients who have suffered from acute myocardial infarction (MI) and who are
nonadherent to recommended post-MI medication regimens have higher one year mortality
rates compared with adherent patients.18,20

Less is known about how cost-related medication nonadherence specifically affects
emergency department (ED) use. Emergency department visits could theoretically increase
as a consequence of CRN due to complications associated with not taking medications, or
when patients visit the ED to obtain prescription medications they cannot afford.

Objective of this Investigation
The objective of this study was to evaluate the relationship between cost-related medication
nonadherence and subsequent emergency department utilization among a nationally
representative population of Medicare beneficiaries in a period after implementation of
Medicare Part D. We hypothesized that persons who reported cost-related medication
nonadherence would be more likely to have at least one emergency department visit and
would have a higher total mean number of emergency department visits compared with
persons without CRN.

Methods
Study Design

We conducted a retrospective cohort study of continuously-enrolled Medicare beneficiaries
in 2006 and 2007.

Data Collection and Processing
We merged the 2006 and 2007 Medicare Current Beneficiary Survey (MCBS) Access to
Care files with Medicare inpatient and outpatient claims for survey respondents for the same
years. The Medicare Current Beneficiary Survey is a longitudinal survey administered
annually by the Centers for Medicare and Medicaid Services to a nationally representative
sample of approximately 12,000 elderly and disabled Medicare beneficiaries. The MCBS
uses a rotating sample design, with 4 panels of participants interviewed each year. The
initial interview each year occurs in the fall at which time panel members are queried about
demographics, health status, utilization and measures related to cost-related medication
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adherence.21 The survey data can be linked to Medicare fee-for-service claims files
providing additional information about medical service utilization.22

We restricted our sample to non-institutionalized beneficiaries who were continuously
enrolled in Medicare Parts A and B (traditional fee-for service) for 12 months after their
annual fall survey date and who participated in the 2006 and 2007 waves of MCBS. We
excluded Medicare Advantage enrollees because of incomplete claims data for this
population, which in 2006 made up 18% of Medicare beneficiaries nationwide.23 We
included health care claims up to 364 days after the date on which fall survey data, including
self-reported CRN, were collected.

Outcomes
Our principal outcome of interest was any emergency department visit resulting in either
discharge or hospitalization identified through the Medicare inpatient or outpatient claims
file within a 364 day period after the fall interview assessing CRN. Our secondary outcome
was the number of distinct ED visits during this same period. The reliability of claims-based
measures of ED visits has been well documented.24,25

Our principal independent variable, cost-related medication nonadherence, was developed
from previously validated measures used in a number of prior studies.26–28 Starting in 2006,
CRN measures in the MCBS were more complete, particularly with respect to not filling
prescriptions and delaying fills. 26,–28 In the present analyses, we included two variables to
denote cost-related medication nonadherence. One was mild CRN, defined as a positive
response to any of the following behaviors in the prior year: (1) “skipped doses to make the
medicine last longer”; (2) “taken smaller doses of a medicine to make the medicine last
longer”, and, (3) “delayed getting medicines because of cost.”

The second variable, severe cost-related nonadherence, was defined as a positive response to
the following survey questions: (1) “were any medicines prescribed for you that you did not
get” because “you thought it would cost too much” or (2) “decide not to fill or refill a
prescription because it was too expensive.”

The two CRN categories were mutually exclusive. Although persons with severe CRN could
have also skipped or delayed medicines, all of the individuals in this group reported not
getting medicines or not filling prescriptions due to cost. Similarly, none of the mild CRN
group reported not getting medicines or not filling prescriptions due to cost. We compared
both groups to those without any reported CRN.

Statistical Analyses
We used both univariate and multivariate analyses to examine the relationship between ED
visits and CRN, adjusting for demographic, health-related, SES, and ethnicity variables that
have been shown to impact CRN26–29 and that could also affect utilization.29–33 These
included: race/ethnicity (non-Hispanic black, Hispanic, other race, non-Hispanic white),
number of comorbid medical conditions, (a count of any one of the following: coronary
artery disease, congestive heart failure, diabetes, copd/asthma, cerebrovascular accident,
hypertension, cancer, dementia, arthritis, mental illness, and other neurologic conditions--
grouped into 0–1 comorbidities, 2–3 comorbidities and 4 or more comorbidities), self-
reported health status (excellent, very good or good combined as compared to fair or poor),
age category (≤64, 65–74, 75–84,≥85 years), education (less than high school as compared
to high school graduate or more), income (≤$25,000 a year,>$25,000 a year), gender,
identification of a usual site of care (defined as having one or more sites other than an
emergency department or walk-in urgent care center where care is regularly sought versus
no identifiable site), limitations in activities of daily living (0 limitations, 1–2 limitations and
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3 or more limitations, constructed from a 6-item scale)32, and metropolitan versus rural
residence. We also controlled for prescription drug coverage grouped in the following
categories: employer based coverage including retiree coverage and Tricare, Medicaid Part
D coverage, Low-Income Subsidy (LIS) Part D coverage (including partial subsidy at any
level), no prescription drug coverage(including prescription drug discount cards with no
other identified source of coverage) and other coverage. The other coverage group includes
other Part D coverage (including private stand alone prescription drug plans), supplementary
prescription drug assistance from State Pharmaceutical Assistance Programs (SPAP),
Veterans Administration coverage (excluding Tricare), and all other coverage categories.
The Medicaid and LIS Part D categories were combined in our multivariate analysis. All
variables were self reported except for age and gender, which were taken from
administrative files. The drug coverage variable was formed from a combination of self-
report and administrative files. Missing values for income were imputed by CMS using data
from prior rounds.34 Data were missing for less than 1.5% of all other observations and were
excluded from our multivariate analysis. Missing data was not correlated with any one
outcome and there was no significant difference in coefficients in our independent variables
of interest using deletion versus handling missing data with other imputation methods.35

We used multivariate logistic regression analysis to evaluate the relationship between all
categories of CRN and at least one ED visit. Because most individuals in the sample had no
ED visits, we used multivariate Poisson regression analysis to investigate the relationship
between the total number of ED visits and CRN. We examined a number of interaction
terms (CRN categories interacted with age, income, and chronic disease) to examine the
combined effect of CRN with demographic, socioeconomic, and clinical factors. We also
explored other covariates including self reported depressive symptoms (among persons who
did not report a diagnosis of depression or other mental health conditions) 36,38 and found
that they did not significantly alter the coefficients of our independent variables of interest.
Our threshold for inclusion in our final model was a p value of <0.05 associated with our
interaction terms. Our final models included an interaction between CRN and age-based
eligibility categories (age 64 and under identified disabled beneficiaries, age 65–74, 75–84
and 85 and over). Our interaction terms on the elderly’s individual age categories were
insignificant and we therefore present effects on this group combined (≥age 65). The
interaction between being disabled and CRN was significant; we hypothesized that this
indicated that ED utilization is modulated by CRN in a different way among the disabled
than among the elderly; this supports prior evidence of significant differences in utilization
patterns among these two populations.39

In order to more clearly demonstrate the association of CRN with ED visits among the entire
group as well as in specific sub-populations, we estimated predicted probabilities of our
outcomes using our fitted models and constructed 95% confidence intervals around these
probabilities40,41 The predicted probabilities allow us to estimate ED use for the average
person in each category of CRN, for our total population as well as for the subpopulations of
non-elderly disabled and elderly. To do this, we used the average values for our covariates
and set the CRN and age coefficients to 0 or 1 depending on the predicted category. 40,41

Data were analyzed using STATA version 11 (StataCorp LP, College Station, Texas). Our
analyses were weighted to reflect the general U.S. population of Medicare beneficiaries
using survey weights provided with the MCBS Access to Care data. Although there have
been a number of approaches used in applying weights to multi-year MCBS data, we used
2007 one year backward longitudinal survey weights (designed for analysis going one year
backward over time in two consecutive years) as our data crossed 2006 and 2007.42, 43 The
study was approved by the Harvard Pilgrim Health Care and George Washington University
Institutional Review Boards.
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Results
Characteristics of Study Subjects

Our sample consisted of 7177 MCBS respondents in both the 2006 and 2007 survey panels
who were community dwelling and continuously enrolled in Medicare Parts A and B for at
least 12 months following their fall 2006 interview. Approximately 7.5 percent of
respondents in the study sample reported mild CRN only (n=541) and another 8.2 percent
reported severe CRN (n=581). Characteristics of our sample are shown in Table 1.

As expected, Blacks, persons with 4 or more comorbid medical conditions, fair/poor self-
reported health status, lower education levels, lower incomes, one or more restrictions in
ADLs, individuals who were in the age 64 and under disabled eligibility category and
individuals aged 65 to 74 were more likely to report severe CRN. Persons with Medicaid
Part D, LIS Part D, no prescription drug or other coverage were also more likely to have
severe CRN than persons with employer sponsored coverage or Tricare. (All values
significant at the 95% confidence level). Figure 1 shows the number of ED visits by age
category. Thirty nine percent of disabled individuals and just under 27% of elderly
individuals had at least one visit during the 364 day period after the interview. The number
of visits were largely skewed towards 1, with 20% of disabled and 18% of elderly
respondents reporting one visit. In contrast, just seven percent of disabled individuals had 4
or more visits as compared to less than 2% of non-elderly individuals.

Main Results
Medicare beneficiaries reporting severe CRN in 2006 were more likely than those without
CRN to have at least one emergency department visit and they also had a higher average
number of ED visits within the 364 day time period following the interview (unadjusted).
Approximately 39.3% (95% CI 32.5%–46.2%) of individuals with severe CRN had at least
one emergency department visit as compared to only 28.7% (95%CI 27.4%–29.9%) of
persons with no CRN; this group had an average of 0.84 ED visits (95%CI 0.64–1.05) as
compared to 0.50 ED visits (95%CI 0.47–0.54) among the no CRN group. The percentage
of people (28.0%, 95%CI 23.2%– 32.9%) with mild CRN who had at least one ED visit was
not statistically different from those with no CRN, nor was the mean number of visits (0.52,
95%CI 0.38–0.67).

Table 2 shows the relationship between utilization and CRN adjusting for race, number of
comorbid medical conditions, self-reported health status, education, income, gender,
identification of a usual site of care, limitations in activities of daily living, metropolitan
residence, prescription drug coverage and age (n=7105, excludes missing observations).
Although our final model includes all age categories and interaction terms, we also show
both the odds ratios (OR), derived from the logistic regression analyses, and the incidence
rate ratios (IRR), from the Poisson regression analyses, separately for the disabled and the
elderly. As compared to the disabled without CRN, disabled individuals with severe CRN
had a 1.53 greater odds of any ED visit (95% CI 1.03–2.26). Other covariates significantly
associated with having any ED visit in our adjusted analysis included having 2–3
comorbidities or 4 or more comorbidities, fair or poor self reported health status, annual
Medicaid Part D or LIS Part D coverage and 3 or more restrictions in ADLs (see Table 2).

Disabled individuals with CRN also had a 1.23 higher incidence rate ratio (IRR) of number
of ED visits as compared to the disabled without CRN, though not statistically significant
(95% CI 0.90–1.66). In contrast, the elderly with mild CRN had a lower IRR of number of
ED visits than the elderly with no CRN (0.77, 95% CI 0.61–0.98). No significant difference
in the IRR of number of ED visits was seen among the elderly with severe CRN as
compared to the elderly without CRN. Covariates significantly associated with having a
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higher IRR of number of ED visits included having 2–3 comorbidities or 4 or more
comorbidities, fair or poor self reported health status, annual income ≤ 25K a year, Medicaid
Part D coverage or LIS Part D coverage. Having less than a high school education was
associated with having a lower IRR of number of ED visits (see Table 2).

Figure 2 shows the adjusted predicted probabilities of having at least one ED visit (error bars
represent the 95% CI around the predicted probabilities). Among our entire sample (and
adjusting for demographic, socioeconomic, health, race/ethnicity and co-insurance
characteristics) beneficiaries with severe CRN were more likely to have at least one ED visit
as compared to those without severe CRN (p<0.05). Adjusting for other factors, 38.3% (95%
CI 32.4–44.3%) of Medicare beneficiaries reporting severe CRN had at least one ED visit,
as compared to 26.9% of people with mild CRN (95% CI 22.8–30.9%) and 27.5% of
beneficiaries with no CRN (95% CI 26.4–29.0%). These results were mainly driven by
findings for disabled Medicare beneficiaries; in this group, those with severe CRN were also
more likely to have at least one ED visit (51.5%, 95% CI 43.0–60.1%) as compared to
disabled Medicare beneficiaries without CRN (36.1%, 95% CI 32.1–40.1%), disabled
Medicare beneficiaries with mild CRN (29.3%, 95% CI 20.4–38.3%), and elderly Medicare
beneficiaries in all CRN categories, Figure 3 shows the adjusted predicted number of ED
visits from our Poisson model by CRN and eligibility categories. Persons with severe CRN
had an average of 0.69 ED visits (95% CI 0.55– 0.83) during the year as compared to
persons without CRN who had 0.44 visits (95% CI 0.41–0.47). The disabled with severe
CRN had an average of 1.17 visits (95% CI 0.91–1.43) as compared to 0.80 visits among the
disabled without CRN (95% CI 0.64–0.96).

Limitations
There are a number of limitations to our study. Our main outcome was any type of
emergency department visit. Given our small sample size and the lack of information on
prescription drug use and specifically what prescriptions were affected by CRN, we could
not identify emergency department visits directly associated with cost-related medication
nonadherence. There is some evidence that cost-related nonadherence is more likely to occur
for certain type of medications, such as those used to relieve acute symptoms versus those
taken for preventive purposes.43 We also do not have detailed data about out of pocket costs
in the Access to Care file and therefore cannot directly calculate total costs associated with
nonadherance in our study. In addition, beneficiaries with severe CRN were more likely to
be under age 64, have poor self-reported health status, and have more comorbidities. While
we adjusted for these important factors, there may be other unmeasured variables associated
with CRN in these subgroups that could have impacted our results with respect to ED use.

While we did include prescription drug coverage as a covariate in our analysis, we did not
have adequate sample size in smaller eligibility subgroups to examine utilization related to
specific coverage in more detail. Although persons with Medicaid Part D and LIS Part D
prescription drug coverage were more likely to have any ED visit as well as a higher mean
number of visits as compared to persons with employer based coverage, these may have
been proxies of overall higher rates of utilization and greater severity of illness among the
Medicaid and LIS population rather than reflecting adequacy of coverage. Further study is
needed to examine the relationship between drug coverage and utilization as well as the
interaction between CRN and coverage in more detail.

Because our dataset only contains Medicare beneficiaries, we are not able to determine the
relationship between CRN and the general population of non-Medicare beneficiaries.
Finally, because the survey predates many of the economic changes that have occurred in

Blanchard et al. Page 6

Ann Emerg Med. Author manuscript; available in PMC 2013 November 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



recent years, we may have potentially underestimated the prevalence of CRN that occurred
in 2007 when ER claims were generated after initial survey responses were collected.

Discussion
Our results show an association between severe CRN and a statistically significant increased
risk of emergency department use. Disabled Medicare beneficiaries (younger than 65) who
report severe cost-related medication nonadherence were more likely to have at least one
emergency department visit in the following year, even when adjusting for other factors that
impact utilization, such as demographic, health, SES and race/ethnicity variables. The
average disabled person with severe CRN in our sample had a higher adjusted predicted
probability of having at least one ED visit. They also had a trend towards having a higher
mean number of annual visits as compared to the average disabled person without any CRN,
although not statistically significant at p<0.05.

There are a number of possible explanations for our findings. Disabled beneficiaries
represent a population with poor access and high medical needs. They have higher rates of
poverty and tend to have multiple chronic conditions.36.41 There is also evidence that this
population has a higher rate of emergency department use and more difficulty in accessing
outpatient health care services than non-disabled Medicare beneficiaries.36,42 Our findings
suggest that cost-related nonadherence may be an additional factor contributing to increased
rates of ED use previously demonstrated in this vulnerable population. 39,45

Disabled beneficiaries also tend to have higher prescription drug needs and higher out-of-
pocket costs compared with elderly Medicare beneficiaries.6,46 While a number of studies
have shown that Part D resulted in a decrease in both CRN and out-of-pocket costs among
the elderly population, these effects have been less dramatic among the
disabled. 11,12, 25,47,48 The disabled are more likely than the elderly to report not being able
to get a prescription medication due to cost restrictions, even when covered by Part D. 39

There was no statistically significant difference in utilization between groups in the entire
sample and in the disabled with mild CRN and no CRN. Among the elderly, average number
of ED visits are slightly lower among those with mild CRN as compared to no CRN. It is
possible that there is a threshold effect in which ED utilization is not associated with
occasionally skipping or splitting doses, but rather rates of ED visits increase with more
extreme lapses in medication use that can occur when prescriptions are not obtained at all
due to cost (severe CRN).

CRN is a frequent occurrence among Medicare beneficiaries and also impacts their ED use.
Prior work has shown that CRN is common among the general population of emergency
department users. In one study, 25% of emergency department patients reported cost-related
barriers or concerns related to obtaining medications, but that study did not examine the
relationship between CRN and ED visits, as we do in this study.48

Our results show that even after implementation of Part D, CRN remains a problem for a
significant segment of the Medicare population. It is unclear what additional impact certain
components of the Patient Protection and Affordable Care Act (ACA) will have on CRN and
utilization. For example, under the ACA, in 2011 Part D enrollees received a 50 percent
discount on brand-name drug spending within the doughnut hole. The law gradually reduces
the ceiling of catastrophic coverage starting 2015, phasing out the doughnut hole entirely by
2020. It is also unclear what the impact of additional subsidies such as Veterans
Administration (VA) drug assistance programs, State Pharmaceutical Assistance Programs
or variations in LIS coverage have on CRN and on utilization. Although we did have some
limited information in our dataset about participation in these programs, our sample sizes for
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the VA and SPAP subgroups were too small to be able to examine these effects
independently. In addition, the LIS program offers assistance with premiums and lower co-
pays for individuals at varying levels based on income and assets; we had insufficient
sample size to examine LIS coverage at varying levels of subsidy support or by state. There
is some evidence that these subsidy programs are significantly underutilized. For example,
although some individuals are automatically enrolled in the LIS Part D program (including
dual eligibles, persons in Medicare Savings Programs and Social Security Income
recipients), an estimated 2 million individuals do not receive this benefit despite being
eligible, mainly due to lack of awareness of eligibility and enrollment procedures.49 Other
seniors may qualify for SPAP, which is also means tested and offers premium and
copayment assistance for Part D plan participation in a number of states. 50 Finally, as we do
not have charges or costs associated with each visit in our dataset, it is unclear how our
findings translate into additional costs for the ED population.

Specific policies that aim to decrease CRN are likely needed for disabled Medicare
beneficiaries, who represent a high risk, high use population. In the meantime, further
research is warranted to better understand the factors that may contribute to the increased
rate of CRN and emergency department utilization by disabled Medicare beneficiaries. CRN
is not only a high risk behavior that should be identified among ED users, but it may also be
a marker for other serious unmet social needs in such vulnerable populations. For example,
persons with CRN have also been shown to spend less on basic needs, such as food and heat,
in order to afford their medications; this may be a potential confounder in our analysis
contributing to our results.25 Such social needs have been associated with an increased risk
of both ED use and hospitalizations.51–55 The ED may serve as an access point in which
CRN as well as other unmet needs can be addressed to prevent morbidity and improve
overall health status.56 At the very minimum, health professionals working in the ED need
to cultivate a greater awareness of the cost-related barriers to care that face disabled and
elderly patients presenting to the ED, and also to adopt strategies to reduce such cost-related
barriers, including prescribing lower cost or generic prescription medications when possible
and advising patients about eligibility for potential federal and state supplemental coverage
programs.
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Figure 1. Percentage of persons with 0, 1, 2, 3, and 4 or more visits, by age and eligibility
categories*
* Weighted to National Medicare Population, includes missing observations.
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Figure 2. Adjusted Predicted Percentages, Any ED Visit, by CRN and eligibility categories*
* Predicted probabilities of percentages of persons with at least one ED visit from
multivariate logistic regression, weighted to national Medicare population. Excludes missing
observations. Error Bars Represent 95% CI (Predicted from multivariate logistic regression
analysis controlling for variables in Table 2.)
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Figure 3. Adjusted predicted average number of ED visits, by CRN and eligibility categories*
* Predicted probabilities of average number of ED visits from multivariate Poisson
regression, Excludes missing observations. Weighted to National Medicare Population.
Error Bars Represent 95% CI34,35 (Predicted from multivariate Poisson regression analysis
controlling for variables identified in Table 3.)
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