POLICY

Deaths Among Opioid Users: Impact of
Potential Inappropriate Prescribing Practices

Jayani Jayawardhana, PhD; Amanda J. Abraham, PhD; and Matthew Perri, PhD

eaths related to opioid overdose continue to rise at an

alarming rate in the United States. Drug overdose mortality

is now the leading cause of death for Americans younger
than 50 years and has been largely attributed to deaths associated
with prescription opioids.! The Medicaid population in particular
has been significantly affected by the opioid crisis, experiencing
high rates of opioid prescribing, opioid-related overdose deaths,
and opioid use disorder (OUD).'? Prior studies have examined opioid
prescribing among Medicaid enrollees**° and the relationship
between opioid prescribing and mortality in this population.>*

Several studies have identified risk factors associated with risk
of opioid overdose and mortality, including some indicators of
potential inappropriate use and prescription of opioids.>'"*' One
such study, by Ray et al,* used data from the Tennessee Medicaid
program (1999-2012) to examine the risk of mortality associated
with prescription of long-acting opioid therapy compared with
a set of control medications. Results showed that the risk of all-
cause mortality was greater for patients receiving prescriptions for
long-acting opioids for chronic noncancer conditions compared
with patients in the control medication group.*

In a study by Yang et al," multistate Medicaid claims data were
used to examine the relationships between pharmacy shopping and
overlapping prescriptions of opioids and opioid-related overdose
events using data from 2008 to 2010. This study defined overlapping
prescriptions of opioids as 2 prescriptions for the same opioid drug
type that overlapped by at least 25% of the days prescribed, with
the initial dispensed prescription having at least 5 days of supply.
Results indicated that the adjusted risks of an overdose event were
higher for patients with overlapping opioid prescriptions and for
patients engaging in pharmacy shopping."

Another study, by Cochran etal, examined the association between
nonmedical use of prescription opioids and opioid medication
overdose using data from the Pennsylvania Medicaid program (2007-
2012)."* Opioid overdose was higher among patients with opioid abuse,
probable misuse, and possible misuse compared with patients with
no misuse. The study used a 3-category measure of misuse based on
the number of opioid prescribers, number of pharmacies used for

ABSTRACT

OBJECTIVES: To examine the association between potential
inappropriate prescribing practices of opioids and deaths
among opioid users in the Georgia Medicaid population.

STUDY DESIGN: A retrospective analysis of individual
pharmacy claims data from Georgia Medicaid from 2009
through 2014.

METHODS: The sample was restricted to patients without
cancer aged 18 to 64 years with an opioid prescription and
included 3,562,227 observations representing 401,488
individuals. A descriptive analysis and a multivariate logistic
regression analysis were conducted.

RESULTS: Results indicate a total of 14,516 deaths among
opioid users in the study sample, of whom approximately
42% experienced at least 1 incidence of potential
inappropriate prescribing practices. Regression results
indicate that the odds of opioid users experiencing death
were 1.76 times higher for those who experienced at least
1 incidence of potential inappropriate prescribing practices
of opioids compared with those who did not experience

any incidence, even after controlling for other covariates

(P <.001). Moreover, opioid users in managed care Medicaid
were less likely to experience death compared with fee-for-
service (FFS) enrollees.

CONCLUSIONS: The results indicate a positive and
statistically significant association between potential
inappropriate opioid prescribing practices and deaths
among opioid users in Georgia Medicaid, with FFS enrollees
experiencing higher rates of death compared with managed
care enrollees. Appropriate policies and interventions
targeted at reducing potential inappropriate prescribing
practices may help reduce the risk factors associated with
mortality among opioid users in this population.
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medication filling, days’ supply of short-acting
opioids, and days’ supply of long-acting opioids
overa 6-month period (no misuse, 0-1; possible
misuse, 2-4; and probable misuse, >5). The
results indicated that doses of 100 morphine
milligram equivalents (MME) per day or greater

v

Deaths Among Opioid Users

TAKEAWAY POINTS

This study indicates that incidences of potential inappropriate prescribing practices of opioids
are significantly and positively associated with deaths among opioid users in the Georgia
Medicaid population.

The odds of experiencing death were 76% higher for opioid users with incidences of potential

inappropriate opioid prescribing practices compared with those without any incidences.

were associated with a higher rate of overdose

v

compared with doses below 20 MME per day.

v

Further, any use of benzodiazepines or muscle
relaxants was associated with overdose.! ing opioids.
Two additional studies** found support for
the relationship between potential inappropriate
use or prescription of opioids and prescription
opioid overdose mortality. Using data from the Colorado Medicaid
program (2009-2014), Dilokthornsakul and colleagues found in 2016
that mean morphine equivalent dose of more than 50 mg per day,
methadone use, benzodiazepine use, and number of pharmacies used
by the beneficiary (>4 vs 1) were associated with an increased risk of
prescription opioid overdose.” In 2017, Garg and colleagues?® found
that risk of opioid overdose death increased at doses of 50 mg to
89 mg, 120 mg to 199 mg, and 200 mg or greater compared with 1 mg
to 19 mg per day among Medicaid patients in the state of Washington.
Risk of opioid overdose death was also greater for patients using
both long-acting and short-acting Schedule II opioids compared
with non-Schedule II opioids alone. Finally, patients receiving
overlapping prescriptions of opioids and benzodiazepines, or opioids
and skeletal muscle relaxants, had a higher risk of opioid overdose.?
To date, studies investigating mortality associated with opioid
prescribing have focused primarily on identifying risk factors associ-
ated with opioid overdose mortality. However, most of these studies
rely on older data that predate the sharp increase in prescription opioid
mortality. Further, there is some question as to how accurately death
due to opioid overdose is captured in death certificates.’® In addition,
to our knowledge, no single study has examined a comprehensive
set of indicators of inappropriate opioid prescribing and how these
indicators are related to mortality. Finally, most prior studies
examined the Medicaid fee-for-service (FFS) population. However,
a majority of Medicaid patients are enrolled in managed care plans;
therefore, the results of these studies may not extend to Medicaid
managed care. To better understand how potential inappropriate
prescribing of opioids is associated with all-cause mortality in the
Medicaid population, we used the Georgia Medicaid pharmacy
claims database (2009-2014) to examine the impact of 5 indicators
of potential inappropriate opioid prescribing practices on all-cause
mortality among patients in both FFS and managed care plans.

METHODS
Data

Individual pharmacy claims data from the Georgia Medicaid
pharmacy claims database from 2009 to 2014 were used in the
study. If any individual in the study sample during the 2009 to

Being in managed care Medicaid decreased the odds of experiencing death by 69% for opioid
users compared with being in fee-for-service (FFS) Medicaid.

Policies and interventions targeted at reducing inappropriate opioid prescribing practices,
especially among FFS enrollees, could help curb the risk factors associated with prescrib-

2014 period died in 2015, that information was included in the
data sample. Following extant research, individuals with cancer
diagnoses were identified using International Classification of
Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) codes
(including 140-172.9, 174-215.9, 217-229.10, 235-239.9, and 338.3)
and were excluded from the study sample.>"?° The study sample
was restricted to individuals who received an opioid prescription
(short-acting or long-acting extended-release [LA/ER] opioids) and
were aged 18 to 64 years during the study period.

The final study sample included 3,562,227 patient-prescription
observations representing 401,488 individuals over the study period.
It should be noted that about 8.6% of the sample did not include
race/ethnicity information for the study period, although other
demographic characteristics, such as age, gender, and insurance
type, were included. Therefore, a missing-race category was created
to include the individuals with missing race/ethnicity information
in the analysis.®

Measures

The key dependent variable of interest was individual deaths
among opioid users in the study sample, which was coded as
a dichotomous measure (1/0). The key independent variable of
interest was whether an individual experienced any incidences
of potential inappropriate prescribing practices, which was also
coded as a dichotomous measure (1/0). The indicators of potential
inappropriate prescribing practices by providers were adapted
following previous expert panels and clinical guidelines, and they
were measured using the following 5 indicators: (1) overlapping
opioid prescriptions, defined as opioid prescriptions that overlap
by 7 days or more; (2) overlapping opioid and benzodiazepine
prescriptions, defined as opioid and benzodiazepine prescrip-
tions that overlap by 7 days or more; (3) overlapping opioid and
buprenorphine-naloxone (BUP-NX; Suboxone) prescriptions,
defined as opioid and BUP-NX prescriptions that overlap by 1 day
or more; (4) LA/ER opioid prescriptions for acute pain; and (5) high
daily doses of opioid prescriptions, defined as receiving more than
100 MME.?-* The other confounding variables in the analysis included
sociodemographic variables of age (continuous), gender (female,
male [reference]), race/ethnicity (Hispanic, non-Hispanic black,
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TABLE 1. Characteristics of the Study Sample by Whether Individuals
Experienced Any Incidences of Potential Inappropriate Opioid Prescribing
(N =401,488)
Any No
Inappropriate
Incidences

Inappropriate
Incidences

Variable

Observations (n) 69,668 331,820
Died (1/0), % 8.65 2.56 <.001
Female, % 72.43 80.71 <.001
Managed care Medicaid, % 45.43 69.02 <.001
Age inyears, %
18-34 30.66 66.37 <.001
35-44 23.26 15.86 <.001
45-54 24.32 9.45 <.001
55-64 21.77 8.31 <.001
Age in years, mean (SD) 42.39 (12.31) 32.20(12.17) <.001
Race/ethnicity, %
Hispanic 0.43 0.48 M
Non-Hispanic white 57.71 39.52 <.001
Non-Hispanic black 28.37 50.92 <.001
Non-Hispanic other 0.70 1.42 <.001
Missing race 12.79 7.67 <.001
CCl score, mean (SD) 2.36(2.75) 0.96 (1.92) <.001
Diagnoses,® %
Chronic pain (1/0) 90.06 42.88 <.001
Acute pain (1/0) 68.22 34.91 <.001
0uD (1/0) 9.1 0.73 <.001
Number of prescriptions,
mean (SD)
Opioids 17.77 (18.15) 3.42 (4.66) <.001
LA/ER opioids 1.66 (6.93) 0.01(0.27) <.001
Benzodiazepines 12.85 (17.42) 0.51 (2.44) <.001
BUP/NX 0.10 (1.22) 0.01(0.22) <.001

BUP/NX indicates buprenorphine-naloxone (Suboxone); CCI, Charlson
Comorbidity Index; LA/ER, long-acting/extended-release; OUD, opioid
use disorder.

2Diagnoses were identified using International Classification of Diseases, Ninth
Revision, Clinical Modification codes as appropriate.

non-Hispanic other, missing race, non-Hispanic white [reference]),
and type of insurance (managed care, FFS [reference]). Because the
severity of an individual’s health conditions (comorbidities) could
have an impact on their death, we controlled for the severity of their
comorbidities using Charlson Comorbidity Index (CCI) scores.* CCI
scores were calculated using ICD-9-CM diagnosis codes in the data.
Additional confounding variables, such as number of prescriptions
received (opioids, LA/ER opioids, benzodiazepines, and BUP-NX)
and whether an individual experienced a diagnosis of acute pain,
chronic pain, or OUD, were included in the analysis.

Statistical Analysis

Descriptive statistics of the sample were calculated for all study
variables by whether an individual experienced any incidences

of potentially inappropriate prescribing practices during the
study period. Significance tests were conducted using the ¢ test to
examine statistical significance for continuous variables and the
x* test for categorical variables. To show the variation in number
of deaths among opioid users in the sample, the number of deaths
was graphed by demographic characteristics age, gender, race/
ethnicity, and type of insurance over time. A multivariate logistic
regression model was used to examine the association between
incidences of potentially inappropriate prescribing practices and
deaths among the Medicaid population receiving opioid prescrip-
tions. All statistical analyses were conducted in Stata version 14.2
(StataCorp LP; College Station, Texas).

RESULTS

Results indicate a total of 14,516 all-cause deaths among opioid
users in the study sample. About 42% of these deaths were among
opioid users who experienced at least 1 incidence of potential inap-
propriate prescribing practices of opioids. Descriptive statistics of
the study sample are presented in Table 1 by whether an individual
experienced any incidences of potential inappropriate prescribing
practices of opioids. Individuals who experienced any incidences
of potential inappropriate opioid prescriptions were more likely to
be male, older, non-Hispanic white, and FFS enrollees. They also
had higher average CCI scores (2.36), indicating higher severity
of health conditions, compared with individuals who did not
experience any incidences of potential inappropriate prescriptions
(0.96). Individuals who experienced any incidences of potential
inappropriate opioid prescriptions received higher numbers of
prescriptions of opioids, LA/ER opioids, benzodiazepines, and
BUP-NX compared with individuals who did not experience any
incidences. Higher proportions of individuals with potential
inappropriate opioid prescriptions were diagnosed with chronic
pain, acute pain, and OUD. Additionally, a higher proportion of
these individuals experienced death (8.65%) compared with those
who did not experience any incidences of inappropriate opioid
prescriptions (2.56%).

The number of deaths among individuals who experienced any
incidences of potential inappropriate opioid prescriptions increased
over time (2009-2014), with a slight drop in 2015 (Figure 1). Although
the number of deaths was higher among women than men, the rate
of death was higher among men (Figure 2). In addition, the rate
of death was higher among FFS enrollees compared with managed
care enrollees (Figure 3). Moreover, the rate of death was higher
among older individuals (aged 55-64 years) compared with other age
groups (eAppendix Figure 1 [eAppendix available at ajmc.com]).
However, the rate of death was not higher among a specific race/
ethnic group throughout all years (eAppendix Figure 2).

Table 2 presents the results from the multivariate logistic regres-
sion analysis. The odds of opioid users experiencing death were
1.76 times higher for those who experienced 1 or more incidences
of inappropriate opioid prescribing practices compared with those
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who did not have this experience during the study period (P <.001).
In addition, the odds of experiencing death were higher among
opioid users who were older, were diagnosed with acute pain or
OUD, and had a higher severity of health conditions; meanwhile,
the odds were lower among opioid users who were female and
managed care enrollees. Moreover, the odds of experiencing death
were lower among opioid users who belonged to all other races
(Hispanic, non-Hispanic black, non-Hispanic other, missing race)
compared with non-Hispanic white opioid users.

DISCUSSION

The number of deaths caused by opioid overdoses is increasing
in the United States,” and prescribers, dispensers, and other
stakeholders are aware of the wide range of implications associated
with the use of these medications—from their impact on relief of
pain to morbidity and mortality (usually caused by respiratory
depression). Because patients with legitimate prescriptions for
opioids are also at risk of opioid overdose and death,* we sought
to examine (1) if the appropriateness of the prescribing practices
for opioids presents another risk factor for death from all causes
within the population of opioid users and (2) differences between
traditional FFS Medicaid and managed care Medicaid.

With more than 14,500 opioid deaths over the study period, we
found that 42% of these deaths occurred in patients with 1 or more
incidences of inappropriate prescribing. Using 5 established criteria
for identifying potential inappropriate prescriptions for opioids,
we identified an increasing trend in the death rate for patients who
used opioids between 2009 and 2014, with male, white, and older
patients dying at higher rates. In fact, patients had a 76% greater
chance of dying during the study period if they had 1 or more
incidences of inappropriate opioid prescriptions. Comparatively,
severity of health conditions increased the odds of dying during
the study period by 31%, whereas being in managed care Medicaid
decreased the odds of death by 69%. Our results also showed that
regarding insurance type, death rates among FFS Medicaid enrollees
were significantly higher than among managed care enrollees
who experienced at least 1 incidence of potential inappropriate
prescribing of opioids.

Although these trends are generally consistent with those
found in other descriptive studies that have identified risk factors
for opioid overdose deaths,**" the finding that insurance type
affects death rates was concerning. This is of interest because it
is possible that structural differences in the payment system (FFS
vs managed care) could be affecting opioid use. In particular, FFS
may be imposing fiscal controls (eg, formulary status, limits on the
numbers of prescriptions or quantity per prescription) at the point
of payment to curb opioid use. In contrast, managed care plans
may use these same methods but employ additional strategies for
patient education and shared decision making.

In this study, FFS enrollees had a 27.00% rate of inappropriate
incidences of opioid prescribing whereas managed care enrollees

Deaths Among Opioid Users

FIGURE 1. Number of Deaths When 1 or More Incidences
of Potential Inappropriate Prescribing of Opioids Occurred
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FIGURE 2. Number and Rate of Deaths by Gender When

1 or More Incidences of Potential Inappropriate Prescribing
of Opioids Occurred
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FIGURE 3. Rate of Deaths by Type of Medicaid Insurance When
1 or More Incidences of Potential Inappropriate Prescribing
of Opioids Occurred
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TABLE 2. Multivariate Logistic Regression Results (N = 401,488)
Died (1/0) Odds Ratio SE  zScore P>|z|
Experienced incidences (1/0) 1.76 0.04 23.11 <.001
Age 1.04 0.00 42.31 <.001
Female 0.63 0.01 -23.84 <.001
Hispanic 0.51 0.06 -5.46 <.001
Non-Hispanic black 0.60 0.01 -23.99 <.001
Non-Hispanic other 0.57 0.06 -5.52 <.001
Missing race 0.47 0.01 -24.94 <.001
Managed care Medicaid 0.31 0.01 -39.42 <.001
CCl score 1.31 0.00 93.94 <.001
Opioid prescriptions 0.98 0.00 -21.54 <.001
LA/ER opioid prescriptions 1.00 0.00 -1.47 N4
Benzodiazepine prescriptions 1.00 0.00 1.55 12
BUP/NX prescriptions 0.98 0.02 -1.24 22
Chronic pain diagnosis (1/0) 0.95 0.02 -2.20 .03
Acute pain diagnosis (1/0) 1.08 0.02 3.51 <.001
0UD diagnosis (1/0) 1.30 0.06 5.38 <.001
Constant 0.01 0.00 -92.71 <.001

BUP/NX indicates buprenorphine-naloxone (Suboxone); CCI, Charlson
Comorbidity Index; LA/ER, long-acting/extended-release; OUD, opioid use
disorder; SE, standard error.

had a rate of 12.14%. The comparative effectiveness of FFS versus
managed care strategies needs further evaluation to determine if
safety measures, fiscal control, or clinical patient management
are the source of differences between FFS and managed care. This
question presents many opportunities for future research, including
further policy analyses to determine if these trends also exist in
private insurance plan populations. Using commercially available
databases, such as IMS (now part of IQVIA) Health LifeLink, would

be a reasonable approach. Better ways to link medical and pharmacy
claims are also needed to be able to move from measuring all-cause
death to measuring death from opioid causes. Although this variable
is much harder to assess because of coding in the medical record,
it is worth pursuing.

The finding that potential inappropriate prescribing increased
the odds of death is significant in that it adds another risk factor
to those previously identified. This means that policies aimed at
controlling potential inappropriate medication use may be effective
in reducing risk factors associated with opioid prescribing. This is
certainly supported by the finding that patients in managed care
Medicaid had a significantly lower chance of experiencing death
in this population. These results provide impetus to more closely
examine FFS versus managed care Medicaid, as we now have
preliminary evidence that type of insurance plan is associated
with health outcomes.

Although patient age and health status (comorbidities) are
important determinants of their odds of death, we found violation
of basic prescribing principles to be the most important predictor of
death. Patients with 1 or more indicators of potential inappropriate
prescribing of opioids died at a greater rate than those without these
indicators when controlling for other factors. Further, participation
in a managed care Medicaid insurance program also reduced the
odds of death. This may also represent selection bias in type of
insurance, as patients who do not make a plan selection at enroll-
ment are assigned to FFS. It may represent a deeper problem with
the provision of FFS Medicaid.

Limitations

There are several limitations in this study that should be considered
when interpreting the results. First, it uses pharmacy claims data
in the analysis, which show only filled prescriptions, not actual
consumption. In addition, the data do not include information on
nonprescription opioids, such as heroin and illicit fentanyl. Second,
this study focuses only on the adult population (aged 18-64 years)
in Georgia Medicaid during 2009 to 2014, thus, results may not
be generalizable to other states, other populations, or other time
periods. This time period was chosen for this study because it had
the most recent data that were available to us. Third, similar to
other studies, this study uses ICD-9-CM codes to identify diagnoses,
which have their own limitations given that certain diagnoses,
such as type of pain, may not be classified or reported accurately.
Fourth, this study examines the association between potential
inappropriate prescribing practices of opioids and deaths among
opioid users. Therefore, additional analyses are needed to draw any
causal effects of potential inappropriate prescribing of opioids on
health outcomes, including death.

Like all cross-sectional studies, there is a serious risk of
confounding from unobserved factors. We found major differ-
ences in observable traits between individuals with and without
inappropriate prescriptions, which suggests that unobserved
factors may also be important; interpretation of these results
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must be made with caution. That said, when we compare a more
parsimonious model with the one reported (eAppendix Table 1),
we find that the fuller model yields an even stronger association.
Moreover, a longitudinal model with cluster-robust standard errors
atthe individual level reveals similar results to the fuller model in
Table 2 (eAppendix Table 2).

CONCLUSIONS

The findings of this study indicate that incidences of potential
inappropriate prescribing practices of opioids are significantly
and positively associated with deaths among opioid users in the
Georgia Medicaid population when controlling for other factors.
In addition, results show that managed care Medicaid enrollees
were less likely to experience death than FFS enrollees, indicating
possible selection bias in the type of insurance among Medicaid
enrollees, variations in prescribing and management practices
within FFS and managed care plans, or a combination of both. The
findings of this study are also consistent with previous findings in
identifying usual risk factors, such as being male, white, and older,
thatare positively and significantly associated with mortality among
opioid users. Although our results do not represent a causal effect,
they are consistent with the notion that appropriate interventions
targeted at reducing inappropriate prescribing practices of opioids
could help lessen risk factors for mortality among opioid users
in this population. Moreover, policies aiming to curb potential
inappropriate prescribing practices of opioids within FFS insurance
plans may be vital to decrease mortality rates in this population. &
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eAppendix Table 1. Multivariate Logistic Regression Results (Parsimonious Model)

Odds Std.
Died(1/0) Ratio Err. V4 P>z
Experienced Incidence(s) (1/0) 1.38 0.03 16.29 | 0.00
Age 1.04 0.00 42.17 | 0.00
Female 0.62 0.01 -24.60 | 0.00
Hispanic 0.51 0.06 -5.40 | 0.00
Non-Hispanic Black 0.59 0.01 -25.63 | 0.00
Non-Hispanic Other 0.58 0.06 -5.37 0.00
Missing Race 0.47 0.01 -24.95 | 0.00
Managed Care 0.32 0.01 -38.87 | 0.00
Charlson Comorbidity Index 1.30 0.00 92.90 | 0.00
Constant 0.01 0.00 -95.14 | 0.00

Note: Sample size = 401,488



eAppendix Table 2. Results of the Longitudinal Logistic Regression with Cluster Robust

Standard Errors

Died(1/0) Odds Ratio Robust z P>z
St. Error

Experienced Incidences (1/0) 1.72 0.05 20.30 0.00
Age 1.05 0.00 47.41 0.00
Female 0.61 0.01 -26.75 0.00
Hispanic 0.58 0.07 -4.56 0.00
Non-Hispanic Black 0.64 0.01 -22.49 0.00
Non-Hispanic Other 0.69 0.07 -3.77 0.00
Missing Race 0.58 0.02 -18.68 0.00
Managed Care 0.36 0.01 -31.66 0.00
Charlson Comorbidity Index 1.23 0.00 78.06 0.00
Opioids Prescriptions 0.92 0.00 -27.41 0.00
LA/ER Opioids Prescriptions 0.95 0.01 -9.75 0.00
Benzodiazepines Prescription 0.99 0.00 -4.78 0.00
Suboxone Prescriptions 0.99 0.02 -0.28 0.78
Chronic Pain (1/0) 0.82 0.02 -9.20 0.00
Acute Pain (1/0) 1.17 0.02 8.32 0.00
OouD (1/0) 1.44 0.08 6.21 0.00
Constant 0.00 0.00 -105.09 0.00

Note: OUD - Opioid Use Disorder; LA/ER Opioids = long acting-extended release opioids;

Sample Size = 754,622 (person-year observations)



eAppendix Figure 1. Rate of Deaths by Age When 1 or More Incidences of Potential

Inappropriate Prescribing of Opioids Occurred
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eAppendix Figure 2. Rate of Deaths by Race/Ethnicity When 1 or More Incidences of Potential

Inappropriate Prescribing of Opioids Occurred
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