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Abstract

Background: The Pharmacy Quality Alliance (PQA) recently developed 3 quality measures for 

opioid prescribing: high dosages, multiple providers and pharmacies, and concurrent use of 

opioids and benzodiazepines.

Objective: Our objective was to examine the prevalence of the PQA measures and identify the 

patient demographic and health characteristics associated with the measures.

Methods: We conducted a cross-sectional analysis using Pennsylvania Medicaid data (2013–

2015). We limited our analyses to non-cancer patients who were aged 18–64, and not dually 

Medicare/Medicaid eligible. Per PQA specifications, patients were required to possess ≥2 opioid 

prescriptions for ≥15 days annual supply each year. Outcome measures included: high dosages, 
defined as >120 morphine milligram equivalents for ≥90 consecutive days; multiple providers/
pharmacies, defined as receiving opioid prescriptions from ≥4 providers and ≥4 pharmacies; and 

concurrent use of opioids and benzodiazepines, defined as ≥30 cumulative days of overlapping 

opioids and benzodiazepines among individuals having ≥2 opioids and ≥2 benzodiazepine fills. 

Patient characteristics assessed included demographics; other medication use; and physical, 

mental, and behavioral health comorbidities. We present descriptive and multivariable statistical 

analyses of the data to describe trends in quality measure prevalence and associations with 

enrollee health characteristics.

Results: Numbers of enrollees meeting inclusion criteria ranged from 73,082 in 2013 to 85,710 

in 2015. From 2013–2015, high dosage prevalence increased from 5.1 to 5.5%; multiple providers/

pharmacies decreased from 7.1 to 5.0%, and concurrent use of opioids and benzodiazepines 

decreased from 29.1 to 28.4% (all p<0.05). A substantial portion of patients with >1 PQA measure 

from 2013–2015 were Medicaid eligible because of disability (41.8–81.9%). Enrollees with opioid 

use disorder were more likely to have high dosages (adjusted odds ratio [AOR]=2.01, 95% 

CI=1.83–2.21), and enrollees with anxiety and mood disorders were more likely to have multiple 

providers/pharmacies (anxiety: AOR=1.54, 95% CI=1.43–1.65; mood: AOR=1.15, 95% CI=1.06–

1.25) and concurrent use of opioids and benzodiazepines (anxiety: AOR=3.50, 95% CI=3.38–3.63; 

mood: AOR=1.42, 95% CI=1.36–1.48).

Conclusions: Given high levels of eligibility based on disability and the prevalence of mood, 

anxiety, and opioid use disorders among those identified by the quality measures; providers may 

require additional supports to care for the population identified by these measures.

Introduction

To address high rates of problematic opioid consumption and overdose mortality,1 US health 

systems are increasingly employing a variety of measures in administrative data to monitor 

patient risk from opioid medication exposure. The 3 most commonly used conceptual 

definitions of risk for opioid overdose relate to (1) high opioid dosage, measured in daily 

morphine equivalents;2–9 (2) indicators of “shopping,” measured by patients visiting 
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multiple providers and/or pharmacists for opioids;10–13 and (3) concurrent use of opioid 

medications with drugs that can heighten negative effects of opioids (e.g., benzodiazepines).
14–16

While there is broad consensus on the conceptual definition of these risk factors, they have 

been measured in widely varying forms. For instance, milligram morphine equivalents 

(MME) ≥100 per day have been observed within the literature to heighten overdose death 

risk.2–9 However, variations of this indicator have also been utilized, including doses as low 

as 9017 or as high as 12018 and 2007,19 morphine equivalents. In terms of shopping, 

definitions have included possessing narcotic prescriptions from 2,12 4,11 or 510 or more 

prescribers within 6 11 to 12 months of overdose and/or filling opioids at 312 or 411 or more 

pharmacies in a 3,12 6,11 or 1812 month period. Overlapping medications have been 

measured to include 2 or more pharmacy claims of opioids,13 overlapping long- and short-

acting opioids,2,4 and overlapping opioids and sedatives (e.g. benzodiazepines).20

The Pharmacy Quality Alliance (PQA) is a national multi-stakeholder, consensus based- 

organization that has developed and disseminated a series of measures for monitoring 

medication utilization for many acute and chronic conditions with a focus on safety, 

adherence, and appropriateness.21 PQA measures have been adopted for use by the Centers 

on Medicare and Medicaid Services22 and numerous private organizations whose work 

focuses on system-level medication monitoring and management.23 The PQA has recently 

established 4 measures of the quality of opioid prescribing that correspond closely to the 

commonly utilized concepts of risk outlined above: (1) high opioid dosages, (2) multiple 
providers and multiple pharmacies,24 (3) high dosages/multi-providers, and (4) the 

concurrent use of opioids and benzodiazepines.25

These quality measures have also begun to receive additional support for their use. For 

instance, high opioid dosages and multiple providers and multiple pharmacies have been 

recently endorsed by the National Quality Forum as performance measures to address opioid 

misuse and abuse.26 Nevertheless, while the PQA measures may bring more uniformity to 

measurement, some health professionals have raised concerns about the implementation of 

measures with similar characteristics.27 Specifically, some are concerned about unintended 

consequences for pain treatment arising from systems’ use of these as thresholds for 

prescription and medication access restrictions.27 Further, given that findings from empirical 

studies describing the PQA measures have not previously been published, limited 

information is available about this patient population’s physical, mental, and behavioral 

health needs and what supports may be needed for providers to care for their needs.

The purpose of this project was to apply the PQA opioid quality measures using 

administrative claims and encounter data from the Pennsylvania (PA) Medicaid program 

from 2013 to 2015 in order to describe their prevalence, how prevalence overall and among 

subgroups has changed across time, and provide information regarding associations with 

demographic and health characteristics of patients who met criteria for these measures. 

Examination of these measures within Medicaid data is particularly important given serious 

concerns for opioid medication misuse and overdose events within this population28–30 and 

may allow policymakers and payers to better plan resource allocation.
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Methods

Data Source and Sample

To develop and examine the prevalence of the PQA measures, we conducted 3 cross-

sectional analyses each year from 2013 to 2015. We used pharmacy claims from PA 

Medicaid to create the PQA measures, along with enrollment files, professional claims, and 

medical claims to create the cohort (Appendix 1) and measure characteristics of the 

population. The PA Medicaid program is among the largest in terms of expenditures and 

enrollment in the US, with about 2.9 million enrollees annually. In addition, PA’s healthcare 

utilization, access,31 and statewide demographic profile (with the exception of fewer 

Hispanic enrollees)32 are similar to those seen across the nation. PA also has opioid 

prescribing rates that are consistently above national averages,1,33 and Medicaid enrollees 

have generally been observed to have a number of opioid-related health problems and poor 

outcomes.30,34–36 Therefore, PA Medicaid program data is an appropriate and valuable 

source for examining the PQA opioid measures. We obtained PA Medicaid data directly 

from the PA Department of Human Services for all fee-for-service (FFS) and managed care 

enrollees. This project was designated as exempt by the University of Pittsburgh Institutional 

Review Board.

Patients eligible for inclusion were identified following PQA specifications that comprise a 

population more likely to be using opioids for chronic rather than for acute pain conditions. 

Patients were excluded if they were <18 and >64 years, dually eligible for Medicaid and 

Medicare (given we could not observe the prescription claims for these patients), and had 

any cancer diagnoses during each calendar year. (International Classification of Disease, 9th 
Edition [ICD-9]: 140.0–239.9). Eligible patients were also required to have continuous 

Medicaid enrollment with no more than 1 gap of up to 45 days within a calendar year. The 

observation period for the measures was across 1 calendar year. Patients must have also had 

≥2 documented prescription opioid medication fills on ≥2 separate days wherein the days 

supplied was ≥15 days during the calendar year period. The opioid medications included 

buprenorphine, codeine, dihydrocodeine, fentanyl, hydrocodone, hydromorphone, 

levorphanol, meperidine, methadone, morphine, oxycodone, oxymorphone, pentazocine, 

tapentadol, tramadol.24,25 Patients filling only injectable opioids, oral opioid cough 

products, and buprenorphine/naloxone products were not included.

PQA Opioid Measures

We examined 3 binary PQA opioid quality measures. The high opioid dosages measure is 

defined as those individuals who possessed a daily dosage >120 morphine MMEs for ≥90 

consecutive days. We calculated daily MME based on the strength per unit, quantities 

dispensed and days supplied, and MME conversion factor of each opioid prescription (i.e., 

strength per unit × [quantities dispensed/ days supplied] × MME conversion factor). The 

multiple providers and multiple pharmacies measure is defined as individuals who received 

opioid prescriptions from ≥4 prescribers and who have filled their opioid medications at ≥4 

pharmacies. The concurrent use of opioids and benzodiazepines measure (referred to as 

“opioids + benzodiazepine combination” throughout) is defined as individuals possessing a 

≥30 day overlapping supply of opioids and benzodiazepines among individuals having ≥2 
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opioids and ≥2 benzodiazepine fills.25 We did not include the high dosages/multi-provider 
measure in our analyses.24 This measure was not included given its small prevalence (<1% 

of the cohort populations), resulting in prohibitively small cell sizes when comparing 

characteristics of enrollees meeting criteria for this measure.

Patient Descriptive Characteristics

Demographic and eligibility characteristics from the Medicaid enrollment file were included 

in the analyses to describe the patient population. We included participant age (18–29, 30–

39, 40–49, 50–64), sex, race/ethnicity (white, black, Hispanic, other), urban/rural living 

location (Rural-Urban Continuum Codes37,38), eligibility category (disabled, newly eligible 

through Medicaid expansion [implemented in PA in 2015], other non-disabled adults), and 

dominant plan type (FFS, managed care).

In addition to demographic measures, we constructed several measures of comorbid health 

conditions during the calendar year. Using ICD-9,39 we included any diagnoses of anxiety or 

mood disorders. Using ICD-939 and −10,40 we also included the following individual 

indicators of underlying addiction separately in the descriptive and multivariate analyses: 

diagnoses for opioid use disorder, fatal and non-fatal heroin/opioid overdose (Appendix 2 

for ICD-9/10 codes), use of medication assisted treatment (methadone maintenance 

[procedure codes H0020/J1230], buprenorphine use [identified by National Drug Codes as 

forms approved by US FDA for opioid use disorder], and naltrexone [identified by National 

Drug Codes]). We likewise reported numbers of opioid medications filled (i.e., list of 

opioids described above) for those with the 3 measures and numbers of benzodiazepine 

prescriptions filled for those with the opioids + benzodiazepine combination measure in the 

calendar year. We also included a modified Elixhauser comorbidity index41 (with mood and 

opioid use disorder removed from the index) based on ICD-9 and 10, depending on the 

month/year.

Statistical Analyses

We examined the prevalence of the 3 PQA measures each year and described patient 

characteristics using frequencies and percentages for patients with and without PQA 

measures. We employed 3 generalized estimating equation models (GEE) to estimate the 

difference in prevalence for each PQA measure for 2013 compared to 2015 (2015 as the 

dependent variable and 2013 as the comparison group). These models were adjusted for age, 

sex, race, and rural/urban living area. Chi-square difference and T-tests were used to assess 

bivariate differences for enrollee mental and behavioral health as well as for opioid and 

benzodiazepine filling patterns by PQA measure using data for the most recent year (2015). 

Lastly, we developed 3 multivariable logistic regression models to examine the cross-

sectional associations between the health comorbidities and medication use described above 

and each of the 3 PQA measures using data from the most recent year (2015). All analyses 

were conducted in SAS 9.4.42
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Results

Demographics

Table 1 displays the unadjusted overall prevalence and cohort demographics by quality 

measure. Approximately 5% of the cohort was identified as having high dosages of opioid 

medications (5.1% [n=3,753] in 2013 and 5.5% [n=4,708] in 2015. The prevalence of 

patients with multiple providers decreased across time, from 7.1% in 2013 (n=5,215) to 5% 

in 2015 (n=4,311). The prevalence of the opioids + benzodiazepine combination use was 

29.1% (n=21,244) in 2013, 30% (n=21,153) in 2014, and 28.4% (n=24,346) in 2015. All of 

these changes were statistically significant when we compared 2015 to 2013 in the 

multivariate model, controlling for age, gender, race, and living area (Table 2).

Enrollees’ characteristics with each of the PQA measures were largely stable over the 3-year 

period. In 2015, a majority were female (range: 52.6% [high dosages] to 69.2% [opioids + 

benzodiazepine]), white (range: 61.0% [multiple providers] to 73.1% [high dosages]), and 

resided in urban areas (range: 82.7% [high dosages] to 87.6 [multiple providers]). A large 

share of enrollees with the measures was eligible due to disability (range: 41.8 [multiple 

providers] to 61.7 [high dosages]).

Health Comorbidities

We also examined cross-sectional differences for mental and behavioral health status of 

patients with and without the quality measures in the 2015 cohort (Table 3). The prevalence 

of anxiety disorders was significantly higher among those with multiple providers relative to 

their counterparts (53.3% vs. 34.4%, p<0.001). Anxiety disorders were also more than twice 

as prevalent among those with the opioid + benzodiazepine combination as those without 

(58.6% vs. 25.6%, p<0.001). Similarly, the prevalence of mood disorders was significantly 

higher among those with multiple providers and the opioid + benzodiazepine combination 

relative to those without the measures (59.8% vs. 44.2%, p<0.001 and 60.7% vs. 37.8%, 

p<0.001, respectively). Larger portions of enrollees with each quality measure compared to 

their counterparts also had opioid use disorder (high dosage: 21.8% vs. 11.7%; multiple 

providers: 24.4% vs. 11.6%; opioid + benzodiazepine: 15.6% vs. 10.9%; p<0.001 for each 

measure) and heroin/opioid overdose (high dosage: 2.0% vs. 1.1%; multiple providers: 2.7% 

vs. 1.1%; opioid + benzodiazepine: 1.8% vs. 0.9%; p<0.001 for each measure).

Medication Filling Patterns

We also examined medication use among patients with and without the PQA measures in 

2015 (Table 3). Compared to those without the quality measures, larger portions of patients 

with multiple providers and an opioid + benzodiazepine combination were identified as 

receiving medication assisted treatment for opioid use disorder (multiple prescribers: 5.8% 

vs. 3.7%; opioid + benzodiazepine: 4.4% vs. 3.6%; p<0.001) and taking antidepressants 

(multiple prescribers: 63.8% vs. 54.4%; opioid + benzodiazepine: 70.9% vs. 47.8%; 

p<0.001). Patients with each of the measures also had a higher number of fills for opioid 

medications (range in differences of mean number of fills= 4.9–13.0, p<0.001) compared to 

those that did not have the quality measures.

Cochran et al. Page 6

J Manag Care Spec Pharm. Author manuscript; available in PMC 2019 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Associations with Opioid Risks

Results from multivariable models of cross-sectional associations between demographic and 

health comorbidity measures and the opioid quality measures in 2015 are displayed in Table 

4. In terms of increased likelihood for the measures, enrollees with opioid use disorder were 

more likely to have high dosages (adjusted odds ratio [AOR]=2.01, 95% CI=1.83–2.21), as 

were enrollees with heroin/opioid overdose (AOR=1.43, 95% CI=1.10–1.85). Enrollees with 

a higher number of opioid fills also had higher odds of high dosages (AOR=1.18, 95% 

CI=1.18–1.19). Enrollees with anxiety disorder were more likely to fill opioid prescriptions 

from multiple providers (AOR=1.54, 95% CI=1.43–1.65). Enrollees with opioid use disorder 

also had higher odds of multiple providers (AOR=1.43, 95% CI=1.31–1.56) as did enrollees 

residing in an urban area (AOR=1.38, 95% CI=1.25–1.52). Use of opioid + benzodiazepine 

combination was associated with diagnosis of anxiety disorder (AOR 3.50, 95% CI=3.38–

3.63), use of antidepressants (AOR=1.53, 95% CI=1.47–1.59), and diagnoses of mood 

disorder (AOR=1.42, 95% CI=1.36–1.48).

In terms of lower likelihood for having the measures, with the exception of slightly higher 

odds of having opioid + benzodiazepine combination among Hispanic enrollees (AOR=1.22, 

95% CI=1.15 – 1.30), Hispanic and black enrollees were significantly less likely than white 

enrollees to have the PQA measures across all categories (p<0.05). Enrollees newly eligible 

for Medicaid in 2015 were less likely to have the opioid + benzodiazepine combination 

(AOR=0.94, 95% CI=0.89 – 0.99). Enrollees with a greater number of comorbidities, 

measured by the Elixhauser index, were less likely to have high dosages (AOR=0.91, 95% 

CI=0.90– 0.93) and opioid + benzodiazepine combination (AOR=0.97, 95% CI=0.96–0.98) 

but more likely to have multiple providers (AOR=1.15, 95% CI 1.13–1.16)..

Discussion

This study applied 3 opioid quality measures recently developed by the Pharmacy Quality 

Alliance to PA Medicaid program data from 2013 to 2015. These measures are based on 

previous research that has linked patient and prescriber behavior with increased risk for 

problematic patient-level outcomes, including overdose. Limited research is available 

regarding the prevalence and the characteristics of patients who will be potentially identified 

by these metrics. Our analyses show findings in 3 key areas for these measures in terms of 

comorbid health conditions among identified patients, trends showing improvements across 

time, and their consistency with previous research of patients with problematic opioid 

medication use.

First, study results showed there were high rates of mental and behavioral health conditions 

among those with the PQA measures. Approximately 60% of those with the opioid + 

benzodiazepine combination and multiple providers/pharmacies had mood disorders. 

Among those with the opioid + benzodiazepine combination, nearly 16% had opioid use 

disorders compared to almost 11% among those not meeting criteria for concurrent use—

both rates of opioid use disorder being higher than general adult Medicaid population in 

Pennsylvania, which was 3.6% in 2007 and 4.5% in 2012.43 In the multivariable models, 

both mental and behavioral health disorders and overdose were also highly associated with 

the PQA measures.
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These findings may signal need for improved communication and coordination between 

prescribers providing pain and mental health medications. The high rates of combination 

prescribing and high opioid dosages should be carefully examined and monitored by health 

systems in order to ensure patients are not exposed to unnecessary risks.44 Given the number 

of concomitant health conditions among identified patients—these measures may be utilized 

by payers to better target needed supports to those who care for these patients. Moreover, 

because of the limitations of drug monitoring programs to impact patient health beyond 

lowering prescribing/filling behaviors,45–47 strategies to engage and direct patients to 

integrated care will be paramount given the apparent needs of these identified populations.
48,49 Furthermore, these data also suggest the importance of risk adjustment when 

comparing these quality measures across populations. For instance, as payers compare 

prevalence of the PQA measures across plans, they will need to account for differences in 

prevalence of mental health conditions in order to not penalize plans that serve a 

disproportionate share of patients with these conditions.

Second, in terms of changes across study years, there were changes in the prevalence of 

enrollees accessing opioids from multiple providers/pharmacies and having an opioid + 

benzodiazepine combination from 2013 to 2015, which changes could appear to be 

relatively minor; however, they represent approximately 1,000 to 3,000 lives—a clinically 

significant amount of individuals overall. Increasingly stringent laws, formulary 

management, and public awareness in the state could have helped stimulate these shifts.50 

There was a divergent trend in the prevalence of high dosages, which increased to a small 

degree during the observation period. However, these findings are congruent with recent 

research that has shown that dispensing of opioids in most US states51 and negative 

outcomes related to the opioid epidemic1 have also had documented increases during 

comparable years.

Lastly, results from these analyses are consistent with previous research among patients with 

problematic opioid medication use and help point to the face and criterion validity of the 

PQA metrics and their value as measures of prescribing quality across US health plans. The 

largest proportions of patients positive for these measures were white, lived in urban areas of 

the state, and were female. Previous research has observed that problematic opioid 

medication use, prescribing,52 and misuse53 are more prevalent among whites compared to 

other races/ethnicities, and higher rates of overdose also are more likely to occur among 

white individuals.29,54 Urban residents likewise have been noted to have higher rates of 

prescription opioid misuse compared to rural residents.55 In addition, the largest portions of 

the study sample were eligible for the Medicaid program because of disability, which has 

been noted to be among the characteristics of individuals who experience overdose.56 

Previous research has also documented mood, anxiety, and opioid use disorders are 

associated with misuse30 and overdose.29 Finally, we found that the newly eligible enrollees 

had a lower likelihood of having an opioid + benzodiazepine combination, and no significant 

relationship between enrollment in Medicaid due to the expansion and the other PQA 

measures. This finding adds to the literature on the role of Medicaid expansion in addressing 

the opioid crisis.57
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Limitations

Although utilization, access,31 and demographics 32 of the PA Medicaid program are similar 

to other states in the US, the results herein are nonetheless from a single state among a 

population that have differing needs from the general population, which limit their 

generalizability. In addition, while these measures are based on evidence and show initial 

validity for monitoring problematic opioid consumption and behavior, their current 

construction should continue to be validated. We also recognize our study cohorts and 

analytical approach are largely descriptive, and causation cannot be inferred nor can we fully 

control for unmeasured confounders. Our analyses were not able to take into account 

policies, social, and economic factors that may have influenced the results. The purpose of 

the current project was not to, however, assess causal inference. Rather, the purpose of this 

project was to be descriptive in order to increase understanding around the prevalence and 

characteristics of enrollees positive for these recently developed PQA measures of quality. 

Future work should seek to employ the PQA measures within research designs, such as 

difference-in-differences analyses, which have greater ability to infer causal relationships.

Conclusion

As problematic opioid use and overdose continues to take a serious toll on states within the 

US, health care payers and systems have the important burden of continually monitoring 

patient risk. The PQA has set forth 3 research-based quality measures that have the potential 

to be implemented in pharmacy claims data for health surveillance. Through concerted and 

coordinated surveillance, health systems and payers stand to make a major contribution to 

confronting the opioid epidemic though monitoring patient risk across systems.
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Summary Bullets

What is already known about this subject

• Continuous monitoring of opioid use using quality metrics is paramount for 

health care systems and payers.

• Current opioid use measures employed in the field have been measured 

inconsistently.

• The recently developed Pharmacy Quality Alliance measures, two of which 

that have been endorsed by the National Quality Forum in 2017, have the 

potential to better standardize measurement of opioid prescribing across 

health systems.

What this study adds

• This study measures the prevalence of the Pharmacy Quality Alliance 

measures in a Medicaid enrolled population using recent data.

• This study describes the prevalence of physical, mental, and behavioral health 

characteristics in a Medicaid population with high opioid dosages, use of 

multiple providers and pharmacies, and concurrent use of opioids and 

benzodiazepines.
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