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Abstract

Background—There is growing concern about potential overuse of, and toxicity from, opioid
analgesics. No nationally representative study has examined inter-state variations in opioid use
and impact of policy on opioid use among older adults.

Methods—We used national Medicare data from 2007-2012 to assess temporal and geographic
trends in rates of opioid prescription and relationship to opioid toxicity and different state
regulations in Part D Medicare recipients. We excluded those with a cancer diagnosis. Multilevel,
multivariable regression analyses evaluated rates of prolonged prescriptions for schedule I,
schedule I11, and combination I1/I11 opioid for each state, adjusting for patient characteristics.

Results—The percent of Part D recipients receiving prescriptions for combined schedule 11/111
opioid more than 90 days in a year increased from 4.62% in 2007 to 7.35% in 2012. Large
variations existed among states in rates of opioid prescriptions: from 2.84% in New York to
10.93% in Utah, in 2012 data. The state variation was larger for schedule 111 than schedule 11.
Individual characteristics independently associated with prolonged use included older age, female
gender, white race, low-income, living in a lower education area, and comorbidity of drug abuse,
rheumatoid arthritis, depression. Only state law regulating pain clinic was associated with
reduction of schedule I1 opioid prescriptions. Prolonged opioid prescription use increased the odds
of opioid overdose-related emergency room visits or hospitalization by 60%.
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Conclusions—Analyses of Medicare Part D data demonstrated a substantial growth in opioid
prescriptions from 2007 to 2011 and large variation in opioid prescriptions across states.
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Introduction

Methods

Opioid prescribing in the US has increased more than threefold over the last decade.-3
Opioids offer important pain control for patients with cancer and other serious medical
conditions. However, recent reports have raised concern about the safety and effectiveness
of opioids—particularly use lasting for 90 days or more to treat chronic and acute non-
cancer pain.*’ More than 200 million opioid prescriptions are issued in the US each
year.1:27 Approximately 16,000 people die annually from opioid overdose and many more
experience opioid addiction.13-57-8 |n response to the growing epidemic of opioid related
deaths, the Drug Enforcement Administration (DEA) in 2014 changed hydrocodone
combination products from a schedule 111 to a schedule 11 classification.

Understanding opioid use and the impact of federal and state policy holds particular clinical
and public health relevance for the growing elderly population. Older adults are particularly
prone to opioid toxicity—resulting in complications such as falls and fractures—because of
the age-related decline in drug metabolism, their increased exposure to multiple
medications, and the high prevalence of multiple co-morbidities.914 Adults > 65 years are
the largest consumers of prescription medications, including opioids and other psychoactive
drugs.11-13

Current opioid prescribing practices are regulated by policies which vary substantially
across states.81416 To date, no nationally representative studies have examined variations in
the use of opioids in older adults and how the use was associated with state
regulations.>17-18 To address this gap in knowledge, we use 2007-2012 national data of
Medicare beneficiaries to investigate this escalating public health issue. Understanding
multilevel factors associated with opioid use and outcomes in older adults and the impact of
policy will offer important insights into developing guidelines for safe and effective use of
opioids in this population.

Source of Data

Claims from 2006 to 2012 of a 5% national sample of Medicare beneficiaries were used,
including Medicare beneficiary summary files, Medicare Provider Analysis and Review
(MedPAR) files, Outpatient Standard Analytic Files (OUTSAF), Medicare Carrier files, and
Prescription Drug Event (PDE) files.
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Establishment of the Study Cohort

Measures

We selected Medicare beneficiaries aged 66 or above with Parts A, B and D coverage and
not in a health maintenance organization (HMO) for the year prior to and the year of study
or until death for each year from 2007 to 2012. Patients with a cancer diagnosis in the year
prior to or the year of study were excluded. We identified cancer diagnosis using the listed
International Classification of Diseases, 9™ version (ICD-9) diagnosis codes for metastatic
cancer, lymphoma, or solid tumor without metastasis under Elixhauser comorbidity
measures!®. We also excluded patients residing in long-term nursing homes identified
through Evaluation and Management codes billed for long-term nursing home services. Also
excluded were patients receiving palliative care identified through claims with the place of
service listed as hospice.

Medicare enrollment files provided information on patient age, gender and race/ethnicity.
We used a Medicaid indicator in the enrollment file or a low-income subsidy Part D
program enrollment as a proxy for low income. Education for zip code areas was obtained
from the 2010 Census data and categorized by quartiles. Elixhauser comorbidity measures
for each enrollee were generated from all claims in the 12 months before each study year.1?
Total number of hospitalizations in the 12 months before each study year was counted from
MedPAR. We categorized type of residential area into metropolitan, non-metropolitan urban
and ruralusing Rural-Urban Continuum Codes.20 State laws directed at reducing opioid
misuse, abuse and toxicity published by the Centers for Disease Control and Prevention
(CDC) in 2010 were used!®. These laws include 7 domains: requiring a physical
examination before prescribing, requiring tamper-resistant prescription forms, regulating
pain clinics, setting prescription drug limits, prohibiting “Doctor Shopping”, requiring
patient identification before dispensing, and providing immunity from prosecution at
sentencing for persons seeking help during an overdose (Appendix).

Prolonged Opioid Use

The study outcomes were having at least 90 days’ prescriptions of schedule Il opioid,
schedule 111 opioid, or combination of schedule 11 and Il filled at each year. We counted
whether patients have an opioid prescription by days; therefore, the range of opioid use is
from 0 to 365 days. This was determined by examining the PDE records for the study
cohort. The RED BOOK Select Extracts database was used to identify the drug class and
opioid schedules.2 Opioid given by injections were not included in the study.

Outcomes of Opioid Use

Emergency room (ER) visits or acute hospitalization related to potential overdose were
identified from all claims. The following were included: any physician diagnoses for 1)
opioid-related poisoning: ICD-9 965, E850.1, E950.0, E980.0, 2) opioid-specific adverse
event: ICD-9 E935.0, E935.1, E935.2, or 3) overdose diagnosis: ICD-9 276.4, 292.1, 292.8,
486, 496, 518.81, 518.82, E950-E959 22,
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Statistical Analyses

Results

Proportions of patients receiving prolonged opioid prescriptions (schedule I1, schedule 111, or
combination) were calculated, plotted by year, and stratified by patient characteristics.
Multilevel multivariable analyses using a hierarchical generalized linear model (HGLM)
with a binary distribution and logit link, adjusted for clustering of patients within states,
were conducted to evaluate the association of patient characteristics and state regulations
with the likelihood of receiving schedule Il (also 111 or combined) opioid prescriptions.
HGLM was also used to examine the association between prolonged opioid use and ER
visits or hospitalizations for potential opioid overdose. Spearman rank correlation was used
to test the association between adjusted rates of opioid prescription for schedule 11 and
schedule 111 across states, and the association between prolonged us and outcomes across
states adjusted for state-level rates of Medicare HMO enrollment and part D enroliment. The
adjusted rates of opioid prescription for each state were estimated by HGLM, controlling for
patient characteristics. All tests of statistical significance were 2-sided. Analyses were
performed with SAS version 9.3 (SAS Inc., Cary, NC).

Our final sample consisted of 800,664 individuals aged 66 and older with 2,720,343 person-
years of observation between 2007 and 2012. None of the sample subjects had a cancer
diagnosis in the year prior to and the year of study. As shown in Figure 1, from 2007 to
2012, the percentage of Medicare patients receiving prolonged opioid prescription increased
from 4.62% to 7.35%. The percentage given prescriptions for schedule Il opioids went from
1.42% to 2.24%; for schedule 11, it went from 3.42% to 5.46%. The increases were fairly
steady over the 2007-2011 period, with a flat or a slight fall in 2012.

Table 1 shows the rate of opioid use in 2012 stratified by patient characteristics. Both
unadjusted percentages and the adjusted odds ratios from a multilevel multivariable analysis
are shown. The analyses for schedule 11, I11, and combination are presented separately. In
the unadjusted results, there was a slight decline with age in prolonged use of combination
opioid prescription. Female gender, black race, low socioeconomic status, comorbid
conditions (especially drug abuse, rheumatoid arthritis, and depression), prior
hospitalizations, and residence in a non-metropolitan or lower education area were all
associated with higher percentages of receiving combination prescriptions for 90 days or
more. The adjusted result showed the impact of age, race/ethnicity, and certain
comorbidities was stronger for the odds of schedule 11 prescriptions than for schedule 111
prescriptions.

We next examined variation among states in rates of opioid prescriptions. After adjusting for
patient characteristics shown in Table 1, the rate of prolonged use of combination
prescription opioids varied from 2.84% in New York to 10.93% in Utah estimated from the
multi-level, multivariable model. Figure 2 plots the adjusted percentages of patients who
received prolonged schedule 111 prescription (X-axis) versus prolonged schedule 11
prescription (Y-axis) for each state and the District of Columbia, in 2012. For schedule 11,
the rates of prescription ranged from 0.87% in Texas to 3.44% in Utah. For schedule I11, the
rates varied from 1.23% in New Jersey to 8.0% in Utah. Many of the states in the northeast
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of the US had lower than average rates of schedule 111 opioid prescription, with rates for
schedule Il opioid prescription closed to the average. In contrast, Texas had high schedule
I11 use with the lowest schedule 11 use among states. Interestingly, there was no correlation
at the state level between the schedule 111 and 1l rates (r = 0.04, p = 0.76).

Also indicated in Figure 2 are the states with rates that were significantly different from the
mean of all states. There was considerable variation in both schedule Il and I11 use. For
schedule 11, 10 states had adjusted rates significantly higher than the state average, with a
mean rate of 2.58%; nine states has significantly lower rates, with a mean rate of 1.22%. For
schedule 11, 22 states had significantly higher rates than the state average, with a mean rate
of 6.02%; 17 states had significantly lower rates, with a mean rate of 2.24%. The amount of
variation in receiving prolonged opioid prescription attributed to states was 2.4% for
schedule Il and 7.2% for schedule 111, measured by residual intra-class correlation
coefficient.

Table 2 shows the rate of opioid use stratified by the state laws regulating opioid
prescription. Both unadjusted percentages and the adjusted odds ratios are presented. Except
for the law regulating pain clinics, which was associated with prolonged schedule Il opioid
prescription (OR: 0.64, 95% CI = 0.47-0.89), none of the other laws had a significant impact
on opioid use. We also found that state laws mediated 29.2% and 11.1% of the inter-state
variation for schedule Il and 111 prescriptions, respectively.

Table 3 shows the rate of ER visits and hospitalizations related to potential overdose,
stratified by prolonged opioid prescription of schedule 1l drugs, schedule 111 drugs, and
combination. Prolonged combined opioid prescription was associated with higher rates of
overdose-related acute care events. Rates of ER visits were 8.7% vs. 3.0% for patients with
and without opioid prescriptions for schedule 11/111 combinations, respectively; for
hospitalizations, these rates were 10.0% vs. 3.7%. After adjusting for patient characteristics,
the odds of having an ER visit related to potential overdose was larger for schedule 11 than
for schedule I11 prescriptions (OR: 1.74, 95% CI = 1.62 — 1.82 vs. OR: 1.46, 95% CI = 1.38
—1.54). Results for hospitalization were similar. A high correlation was found between the
rate of prolonged opioid prescription use and the rates of ER visits and hospitalizations
across states (ER: r = 0.39, p = 0.0044 and hospitalization: r = 0.45, p=0.0009).

Discussion

This national study of opioid prescriptions in Medicare patients enrolled in Part D showed
substantial growth from 2007 to 2011 in the percentage of older adults receiving prolonged
(=90 day) schedule 111 or schedule Il opioids, with a slight fall in 2012. There were many
similarities in individual characteristics associated with prolonged use of schedule I1l,
schedule 11, or a combination of schedule I1/111 medication. However, there was no
association at the state level between rates of prolonged schedule 11 and 111 prescriptions.
Adjusting for individual patient characteristics had little effect on the marked variation
among states.
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The variation among states was greater for schedule I11 than for schedule Il opioids, as
shown in Figure 2. This is consistent with our hypothesis that state law enforcement has a
larger impact on schedule 111 variation than schedule 1l variation. This result may reflect the
tighter federal controls on schedule 11 opioids, with a special prescription form, a maximum
30 day supply for each prescription and the prohibition of refills.23 In contrast, control of
schedule I11 medication is mostly at the state level. One might expect a reduction in the
state-to-state variation in prescribing for oxycodone/acetaminophen combination products
after the federal-government mandated change from schedule 111 to schedule 11 in late
2014.%4

Increasing attention has been paid to toxicity from opioids and also to diversion of
prescription opioids into illegal use.25-26 This in turn has led to attempts within states to
more strictly monitor these drugs,1# such that, by mid-2012, laws have been enacted in all
states to establish prescription drug monitoring programs (PDMPs).1° Large differences
exist among states in the level of regulation and control of opioid prescriptions.16 For
example, as of 2012, the year used to generate the data in Figure 2, only physicians can
prescribe schedule 11 opioids in Texas and Arkansas, whereas Utah and Washington had no
such restrictions, both states in which nurse practitioners and physician assistants are
allowed to prescribe schedule 11 and above opioids.2”-28 On examining the individual impact
of the 7 categories of state laws, we found that only the state law regulating pain clinic was
significantly associated with lower odds of schedule Il prescription. Together, all 7
categories of state laws mediated 29.2% of the inter-state variation in schedule I1
prescriptions and 11.1% of the inter-state variation in schedule 111 opioid prescriptions.

The overall use of prescription opioids in the elderly is high. By 2012, 7.35% of Part D
Medicare recipients were on opioid prescription for more than 90 days. Our results is higher
than the 3% reported among patients aged 66 years or older who were receiving
prescriptions for opioids for more than 90 days after major surgery2® but comparable to the
10% prolonged opioid use rate after minor ambulatory surgery30. Overall, our finding is
much lower than the rates reported in younger populations3!. Among 892 patients with back
pain, 25% had prolonged opioid prescriptions3l. Most of other studies in younger
populations are about the non-medical use of opioids, with use rate data derived in the
setting of illicit drugs, diverted drugs, and other illegal activities. However, most seniors
receive their opioids legally from licensed prescribers, and their patterns and outcomes of
use and misuse are likely different from those of younger populations.

The availability of Medicare Part D data allows investigators to generate national estimates
of prescription drug use in the elderly. A major limitation is that only approximately 70% of
Medicare recipients are accessible in Part D data. By 2014, about 26.6% enrolled in
managed care plans and 43.4% in traditional fee-for-service Medicare had not enrolled in
Part D plans.32-33 Also, the percent of Medicare patients enrolled in Part D varies somewhat
by state, a fact which may contribute to the differences among states in the estimate of
percent receiving opioid prescriptions. However, there were no significant correlations
between state level opioid prescription and state level HMO or Part D enrollment (HMO: r =
0.16, p = 0.2595; Part D: r = -0.12, p = 0.4004).
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Several factors may contribute to the decline in rates of both schedules 11 and 111
prescriptions in 2012, after a steady rise between 2007 and 2011. The largest increase in
enactment of new opioid-regulating laws in the US occurred in 2010-2011, especially in
Texas and Florida, two states with the highest number of clinics engaged in high-volume
prescribing of opioids for non-medical use.1415:34-37 Also, a study using state-level
databases of laws governing the operation of prescription monitoring programs (PMPs)
found that states with PMPs laws have increased from 25 in 2005 to 46 in 2011.14 These
new laws were enacted partly in response to the growing epidemic of opioid-related deaths
and overdoses reported by the CDC and other public health agencies in 2010 and 2011.1-3:37
Also, in 2010, extended-release oxycodone was reformulated by its maker to be tamper- and
abuse-resistant.38 Thus, it is possible that the 2012 decline in opioid prescriptions seen in
our study reflects the flurry of new laws and regulations enacted one to two years earlier.3°
In Florida, for example, deaths from prescribed opioid analgesics declined by 26% from
2,560 deaths in 2010 to 1,892 in 2012, after the implementation of laws regulating pain
clinics.3”

Both the unadjusted rates for schedule Il and I11 opioid use and the rates adjusted for patient
characteristics were higher in women, those with lower income, those with lower education,
and those with a higher burden of illness. These findings are consistent with past reports that
older women have the highest prevalence of long term opioid use.23% However, our findings
are different from an analysis of opioid prescription for older adults in 1999-2010 from the
National Ambulatory Medical Care Survey and the National Hospital Ambulatory Medical
Care Survey ,*0 which found no differences in opioid prescription rates by age, race/
ethnicity, or region.

The study has some limitations. First, prescription data do not contain information on
whether patients actually take opioids. Second, the indication of opioid use is not available
in the Part D data. However, it is unlikely there are substantial differences in indications for
opioid use across states, or large changes in indications for opioid use over time. Third, we
excluded patients with HMO enrollment and those without Part D coverage. The results of
opioid use may not be generalized to these populations. In addition, without Minimum Data
Set and hospice claims, our exclusion of patients residing in long-term facilities or receiving
hospice care might be incomplete. However, we do not expect the amount of this incomplete
information to vary across states. Last, our study likely underestimated the total use of
opioids due to the exclusion of opioid injection and lack of information on opioids obtained
from the internet, friends, the street, and mail order.

The rise in use of opioids over the years and the recent slight decline is suggestive of greater
awareness of this epidemic by both the federal and state governments. This awareness likely
accelerated the introduction of stricter opioid regulation laws across the US. The recent
DEA reclassification of hydrocodone products will likely bring forth a further decline in
schedule I11 narcotic use. The nil correlation seen between schedule 11 and 111 opioid
prescription at the state level and the insignificant association between opioid use and six
out of seven state laws challenges the utility of state-wide opioid regulating policy. The
limited utility of these policies needs to be further investigated. Future longitudinal studies
are needed to evaluate the effectiveness of the growing number of opioid regulation laws
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enacted by state and federal governments. The findings from such studies can provide age-
appropriate information to guide public policy and clinical practice for safe and effective use
of opioids in older adults.
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State Laws on Prescription Drug Misuse and Abuse Across States as of August 2010

Appendix

State Lawl Law2 Law3 Law4 Law5 Law6 Law?7

AK
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AZ
CA
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DC
DE
FL
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\Y \Y
\% \% \
\% \%
\Y \
\% \% \
\% \% \%
\Y \ \Y \Y
\% \% \
\% \% \% \Y
\Y \% \ \ \Y \Y
\Y
\% \Y \Y
\Y \% \
\% \% \Y
\% \% \%
\Y \% \Y
\% \
\% \% \% \Y
\Y \ \ \Y \Y
\% \ \Y
\% \% \Y
\% \ \Y \Y
\% \Y
\% \% \Y
\Y \
\% \% \
\Y \ \Y
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\%
\Y \ \Y
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State Lawl Law?2 Law3 Law4 Law5 Law6 Law7
NJ \% \Y
NM \% \% \%
NV \Y% \Y \Y% \Y% \Y%
NY \% \Y \Y \% \Y
OH \% \% \%
OK \Y% \Y \Y% \Y%
OR \% \Y \Y
PA \% \%
RI \Y% \Y%
SC \% \Y \% \Y
SD \% \%
TN \Y% \Y \Y%
X \% \Y \% \Y \Y
uT \% \%
VA \Y% \Y%
VT \% \Y \Y \%
WA \% \%
Wi \Y% \Y%
wv \% \Y \Y \% \%
WYy \% \%
lAbbreviation on 50 states and District of Columbia.
Zrhe law 1 means laws requiring a physical examination before prescribing; the law 2 means laws requiring tamper-
resistant prescription forms; the law 3 means laws regulating pain clinics; the law 4 means laws setting prescription drug
limits; the law 5 means laws prohibiting doctor shopping or fraud; the law 6 means laws requiring patient identification
before dispensing; the law 7 means laws providing immunity from prosecution or mitigation at sentencing for individuals
seeking assistance during an overdose.
3The checkmark “V” indicates “Yes’. The law is required by the state.
4Centers for Disease Control and Prevention. Injury Prevention and Control: Prescription drug overdose. (Accessed April
20, 2015 at http://www.cdc.gov/homeandrecreationalsafety/Poisoning/laws/state/index.html.)
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Clinical Significance

Use of prescription opioids for 90 days or more grew substantially from 2007 to 2011
among Medicare beneficiaries, declining slightly in 2012.

Except for laws regulating pain management clinics, no state opioid-related laws had
significant impact on prescription opioid use.

State laws mediated 11.1% and 29.2% of state-level variation in schedule I11 and 11
opioid prescriptions, respectively.

Prolonged opioid prescription use increased the odds of opioid overdose-related
emergencies by 60%.
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Figure 1.

Percent of Medicare patients in the U.S. who received prolonged opioid prescriptions for
schedule 11 or schedule 111 or combination schedule 11/111, from 2007 through 2012.
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Figure 2.

Proportions of Part D Medicare patients who received prolonged prescriptions for schedule
Il vs. schedule 111 opioid in 2012, controlling for patient characteristics, for each state.
Patients with a cancer diagnosis were excluded. States colored as red had adjusted rates of
schedule Il opioid prescription significantly higher or lower than the average. States colored
as blue had adjusted rates of schedule 111 opioid prescription significantly higher or lower
than the average. States colored as green had both adjusted rates of schedule 11 and adjusted
rates of schedule 111 opioid prescriptions significantly higher or lower than the average.
States colored as black had adjusted rates of schedule Il and adjusted rates of schedule 111
opioid prescriptions similar to the average. These adjusted rates were estimated from
hierarchical generalized linear models that included all variables listed in Table 1.
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