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ABSTRACT

BACKGROUND: The Pharmacy Quality Alliance (PQA) recently developed  
3 quality measures for prescribing opioids: high dosages, multiple provid-
ers and pharmacies, and concurrent use of opioids and benzodiazepines.

OBJECTIVE: 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 noncancer patients 
who were aged 18-64 years and not dual-eligible for Medicare/Medicaid. 
Per PQA specifications, patients were required to possess ≥ 2 opioid 
prescriptions for ≥ 15 days annual supply each year. Outcome measures 
included (a) high dosages, defined as > 120 morphine milligram equivalents 
for ≥ 90 consecutive days; (b) multiple providers/pharmacies, defined as 
receiving opioid prescriptions from ≥ 4 providers and ≥ 4 pharmacies; and 
(c) concurrent use of opioids and benzodiazepines, defined as ≥ 30 cumula-
tive days of overlapping opioids and benzodiazepines among individuals 
having ≥ 2 opioid 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 to 2015, high dosage 
prevalence increased from 5.1% to 5.5%; the use of 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 sub-
stantial portion of patients with > 1 PQA measure from 2013 to 2015 was 
eligible for Medicaid 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). 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 identi-
fied by the quality measures, providers may require additional support to 
care for this patient population.
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RESEARCH

To address high rates of problematic opioid consumption 
and overdose mortality,1 U.S. health systems are increas-
ingly 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 equivalents2-9; (2) indicators of “shopping,” 
measured by patients visiting multiple providers or pharma-
cists for opioids10-13; and (3) concurrent use of opioid medica-
tions 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 a wide variety 
of ways. For instance, milligram morphine equivalents > 100 
per day have been observed to heighten the risk of an overdose 
death.2-9 However, measures have included doses as low as 90 
or as high as 200.7,17-19 In terms of shopping, definitions have 
included possessing narcotic prescriptions from 2 to 5 or more 
prescribers within 6 to 12 months of an overdose or filling 
opioids from 3 to 4 or more pharmacies in a period of 3, 6, or 
18 months.10-12 Overlapping medications have been measured 
to include 2 or more pharmacy claims of opioids,13 overlapping 

•	Continuous monitoring of opioid use with quality metrics is 
paramount for health care systems and payers.

•	Current measures of opioid use employed in the field have been 
used inconsistently.

•	The recently developed Pharmacy Quality Alliance (PQA) mea-
sures, 2 of which have been endorsed by the National Quality 
Forum in 2017, have the potential to better standardize the mea-
surement of opioid prescribing across health systems.

What is already known about this subject

•	This study evaluated the prevalence of the PQA measures in a 
Medicaid-enrolled population using recent data.

•	This study described 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.

What this study adds
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enrollment in the United States, with about 2.9 million enrollees  
annually. In addition, PA’s health care utilization, access, and 
statewide demographic profile are similar to those seen across 
the nation (with the exception of fewer Hispanic enrollees).31,32 
PA also has opioid prescribing rates that are consistently above 
national averages,1,33 and Medicaid enrollees have generally 
been observed to have opioid-related health problems and poor 
outcomes.30,34-36 Therefore, PA Medicaid program data are an 
appropriate and valuable source for examining the PQA opioid 
measures. We obtained data directly from the PA Department 
of Human Services for all fee-for-service 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 aged < 18 and  
> 64 years, dual-eligible for Medicaid and Medicare (given we 
could not observe the prescription claims for these patients), 
and had any cancer diagnoses (International Classification of 
Diseases, Ninth Revision, Clinical Modification [ICD-9-CM] codes  
140.0-239.9). Eligible patients were also required to have con-
tinuous 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. The 
opioid medications included buprenorphine, codeine, dihydro-
codeine, fentanyl, hydrocodone, hydromorphone, levorphanol, 
meperidine, methadone, morphine, oxycodone, oxymorphone, 
pentazocine, tapentadol, and tramadol.24,25 Patients filling only 
injectable opioids, oral opioid cough products, and buprenor-
phine/naloxone products were not included. 

PQA Opioid Measures
We examined 3 binary PQA opioid quality measures: 
1.	 The measure for high opioid dosages is defined as a daily 

dosage > 120 milligram morphine equivalents (MMEs) for 
≥ 90 consecutive days. We calculated daily MME based on 
the strength per unit, quantities dispensed, days supplied, 
and MME conversion factor of each opioid prescription 
(i.e., strength per unit × [quantities dispensed/days sup-
plied] × MME conversion factor).

2.	 The measure for multiple providers and multiple pharma-
cies is defined as individuals who received opioid prescrip-
tions from ≥ 4 prescribers and who have filled their opioid 
medications at ≥ 4 pharmacies. 

3.	 The measure for concurrent use of opioids and benzodiaz-
epines (referred to as “opioids + benzodiazepine combina-
tion”) is defined as a ≥ 30-day overlapping supply of opioids 
and benzodiazepines among individuals having ≥ 2 opioids 
and ≥ 2 benzodiazepine fills.25 

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 medica-
tion utilization for many acute and chronic conditions with a 
focus on safety, adherence, and appropriateness.21 The PQA 
has recently established 3 measures of the quality of opioid 
prescribing that correspond closely to the commonly used 
concepts of risk previously outlined: (1) high opioid dosages, 
(2) multiple providers and multiple pharmacies,22 (3) high dos-
ages/multiproviders, and (4) the concurrent use of opioids and 
benzodiazepines.23 

PQA measures have been adopted for use by the Centers for 
Medicare & Medicaid Services and numerous private organi-
zations whose work focuses on system-level medication moni-
toring and treatment.24,25 For instance, the National Quality 
Forum has endorsed “high opioid dosages” and “multiple 
providers and multiple pharmacies” as performance measures 
to address opioid misuse and abuse.26 Nevertheless, while the 
PQA measures may bring more uniformity, some health pro-
fessionals have raised concerns about the implementation of 
measures with similar characteristics. Specifically, some are 
concerned about unintended consequences for pain treatment 
arising from the use of these measures as thresholds for pre-
scription and medication access restrictions.27 Further, given 
that empirical studies of the PQA measures have not been 
published, limited information is available about the  physical, 
mental, and behavioral health of the patient population identi-
fied by the PQA measures and what supports may be required 
for providers treating those patients.

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 over time, and 
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 over-
dose events within this population and may allow policymakers  
and payers to better plan resource allocation.28-30

■■  Methods
Data Source and Sample
To examine the prevalence of PQA measures, we conducted  
3 cross-sectional analyses each year from 2013 to 2015. We 
used pharmacy claims from PA Medicaid, along with enroll-
ment files, professional claims, and medical claims to cre-
ate the cohort (Appendix A, available in online article) and 
measure characteristics of the population. The PA Medicaid 
program is among the largest in terms of expenditures and  
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We did not include the measure for high dosages/multipro-
vider in our analyses.24 This measure was not included given its 
small prevalence (< 1% of the cohort), 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, and 50-64 years); sex; race/ethnicity (white, black, 
Hispanic, and other); urban/rural living location (Rural-Urban 
Continuum Codes37,38); eligibility category (disabled, newly 
eligible through Medicaid expansion [implemented in PA in 
2015], and other nondisabled adults); and dominant plan type 
(fee for service and managed care).

In addition to demographics, we constructed several mea-
sures of comorbid health conditions. Using ICD-9-CM codes, 
we included any diagnoses of anxiety or mood disorders.39 
Using ICD-9/10-CM codes,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 nonfatal heroin/opioid overdose (see 

Appendix B for ICD-9/10-CM codes, available in online article),  
use of medication-assisted treatment (methadone mainte-
nance [Healthcare Common Procedure Coding System codes 
H0020/J1230], buprenorphine use [identified by National 
Drug Code numbers as forms approved by the U.S. Food and 
Drug Administration for opioid use disorder], and naltrexone 
[identified by National Drug Code numbers]). We likewise 
reported numbers of opioid medications filled (i.e., list of 
described opioids) for those with the 3 measures and numbers 
of benzodiazepine prescriptions filled for those with the opi-
oids + benzodiazepine combination in the calendar year. We 
also included a modified Elixhauser Comorbidity Index (with 
mood and opioid use disorder removed from the index) based 
on ICD-9/10-CM codes, depending on the month and year.41

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 to deter-
mine the difference in prevalence for each PQA measure for 
2013 compared with 2015 (2015 as the dependent variable and 
2013 as the comparison group). These models were adjusted 

High Dosage Multiple Providers Opioids + Benzodiazepine

2013 2014 2015 2013 2014 2015 2013 2014 2015

Total patients 73,082 70,622 85,710 73,082 70,622 85,710 73,082 70,622 85,710
Overall cohort  
prevalence

	 3,753	 (5.1) 	 3,823	 (5.4) 	 4,708	 (5.5) 	 5,215	 (7.1) 	 3,692	 (5.2) 	 4,311	 (5.0) 	21,244	 (29.1) 	21,153	(30.0) 	24,346	(28.4)

Age group
18-29 	 230	 (6.1) 	 225	 (5.9) 	 259	 (5.5) 	 1,099	 (21.1) 	 761	(20.6) 	 774	(18.0) 	 1,716	 (8.1) 	 1,524	 (7.2) 	 1,590	 (6.5)
30-39 	 717	 (19.1) 	 715	(18.7) 	 923	(19.6) 	 1,534	 (29.4) 	 1,144	 (31.0) 	 1,383	 (32.1) 	 4,265	 (20.1) 	 4,285	(20.3) 	 4,997	(20.5)
40-49 	 1,144	(30.5) 	 1,151	(30.1) 	 1,402	(29.8) 	 1,379	(26.4) 	 920	 (24.9) 	 1,116	(25.9) 	 6,234	(29.3) 	 6,016	(28.4) 	 6,908	(28.4)
50-64 	 1,662	(44.3) 	 1,732	 (45.3) 	 2,124	 (45.1) 	 1,203	(23.1) 	 867	(23.5) 	 1,038	 (24.1) 	 9,029	(42.5) 	 9,328	 (44.1) 	10,851	(44.6)

Sex
Female 	 2,059	(54.9) 	 2,065	(54.0) 	 2,477	(52.6) 	 3,521	 (67.5) 	 2,539	(68.8) 	 2,838	(65.8) 	 14,785	(69.6) 	14,738	(69.7) 	16,840	(69.2)
Male 	 1,694	 (45.1) 	 1,758	(46.0) 	 2,231	 (47.4) 	 1,694	(32.5) 	 1,153	 (31.2) 	 1,473	(34.2) 	 6,459	(30.4) 	 6,415	(30.3) 	 7,506	(30.8)

Race/ethnicity
White 	 2,938	(78.3) 	 2,875	(75.2) 	 3,442	(73.1) 	 3,032	(58.1) 	 2,222	(60.2) 	 2,631	 (61.0) 	 14,770	(69.5) 	14,484	(68.5) 	16,897	 (69.4)
Black 	 628	(16.7) 	 754	(19.7) 	 1,019	(21.6) 	 1,737	(33.3) 	 1,152	 (31.2) 	 1,323	(30.7) 	 3,961	(18.6) 	 4,122	(19.5) 	 4,607	(18.9)
Hispanic 	 110	 (2.9) 	 132	 (3.5) 	 155	 (3.3) 	 347	 (6.7) 	 248	 (6.7) 	 278	 (6.4) 	 2,160	 (10.2) 	 2,177	 (10.3) 	 2,377	 (9.8)
Other 	 77	 (2.1) 	 62	 (1.6) 	 92	 (2.0) 	 99	 (1.9) 	 70	 (1.9) 	 79	 (1.8) 	 353	 (1.7) 	 370	 (1.7) 	 465	 (1.9)

Living area
Urban 	 3,085	(82.2) 	 3,170	(82.9) 	 3,894	(82.7) 	 4,646	 (89.1) 	 3,225	 (87.4) 	 3,775	 (87.6) 	17,690	(83.3) 	 17,656	(83.5) 	20,283	(83.3)
Rural 	 668	 (17.8) 	 653	 (17.1) 	 814	 (17.3) 	 569	 (10.9) 	 467	(12.6) 	 536	(12.4) 	 3,554	(16.7) 	 3,497	(16.5) 	 4,063	(16.7)

Type of eligibility
Disabled 	 3,052	 (81.3) 	 3,130	 (81.9) 	 2,907	 (61.7) 	 3,317	(63.6) 	 2,349	(63.6) 	 1,804	 (41.8) 	 16,617	(78.2) 	16,708	(79.0) 	14,246	(58.5)
Newly eligible NA NA 	 1,101	(23.4) NA NA 	 1,479	(34.3) NA NA 	 6,205	(25.5)
Nondisabled adults 	 701	(18.7) 	 693	 (18.1) 	 700	 (14.9) 	 1,898	(36.4) 	 1,342	(36.3) 	 1,028	(23.8) 	 4,627	(21.8) 	 4,438	(21.0) 	 3,895	(16.0)
Managed care 	 3,648	 (97.2) 	 3,787	 (99.1) 	 4,676	(99.3) 	 5,126	(98.3) 	 3,633	(98.4) 	 4,252	(98.6) 	20,655	 (97.2) 	20,546	 (97.1) 	23,878	(98.1)

Note: Fee-for-service data are not shown due to small sample size. 
NA = not applicable given that Medicaid expansion took place in 2015 in Pennsylvania.

TABLE 1 Population Characteristics by Pharmacy Quality Alliance Opioid Quality Measures, 2013-2015
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for age, sex, race, and rural/urban living area. Chi-square dif-
ference and t-tests were used to assess bivariate differences for 
mental and behavioral health of the enrollees, as well as for 
opioid and benzodiazepine filling patterns using data for the 
most recent year (2015). Finally, we developed 3 multivari-
able logistic regression models to examine the cross-sectional 
associations between the health comorbidities and medication 
use previously described and each of the 3 PQA measures. All 
analyses were conducted in SAS version 9.4 (SAS Institute, 
Cary, NC).

■■  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 medica-
tions (5.1% [n = 3,753] in 2013 and 5.5% [n = 4,708] in 2015). 
The prevalence of patients with multiple providers decreased 
over 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 and 28.4% 
(n = 24,346) in 2015. All of these changes were statistically sig-
nificant when we compared 2015 to 2013 in the multivariate 
model, controlling for age, sex, race, and living area (Table 2). 

Enrollee 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 + benzo-
diazepine]); 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 
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 qual-
ity 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 opioids + 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 opioids + 
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 with their counterparts also had 
opioid use disorder (high dosage: 21.8% vs. 11.7%; multiple 
providers: 24.4% vs. 11.6%; opioids + benzodiazepine: 15.6% 
vs. 10.9%; P < 0.001 for each measure) and heroin/opioid over-
dose (high dosage: 2.0% vs. 1.1%; multiple providers: 2.7% vs. 
1.1%; opioids + 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 with 
those without the quality measures, more patients with mul-
tiple providers and the opioids + benzodiazepine combination 
were identified as receiving medication-assisted treatment for 
opioid use disorder (multiple prescribers: 5.8% vs. 3.7%; opi-
oids + benzodiazepine: 4.4% vs. 3.6%; P < 0.001 for each) and 
taking antidepressants (multiple prescribers: 63.8% vs. 54.4%; 
opioids + benzodiazepine: 70.9% vs. 47.8%; P < 0.001 for each). 
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 with those who 
did not have the quality measures.

Associations with Opioid Risks
Results from multivariable models of cross-sectional asso-
ciations between the quality measures and demographic and 
health comorbidities 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) 

2013 Unadjusted 
Prevalence, n (%)

2015 Unadjusted 
Prevalence, n (%)

Estimated Adjusted 
Difference,c % 95% CId P Value

High dosage 	 3,753	 (5.1) 	 4,708	 (5.5) 0.2 0.03, 0.4 0.020
Multiple providers 	 5,215	 (7.1) 	 4,311	 (5.0) -1.4 -1.7, -1.2 < 0.001
Opioids + benzodiazepine 	 21,244	 (29.1) 	 24,346	 (28.4) -0.5 -0.8, -0.1 0.010
aReference group = 2013; n = 73,082. 
bFor 2015, n = 85,710; 30,103 patients were in both the 2013 and 2015 cohorts. 
c2015 was the year of Medicaid expansion, which resulted in an increase in enrollment. 
dGeneralized estimating equation models were adjusted for age, sex, race, and living area. 
CI = confidence interval.

TABLE 2 Difference in Prevalence for Pharmacy Quality Alliance Measures Between 2013 and 2015a-c
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and those with a higher number of opioid fills (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), as were enrollees with opioid 
use disorder (AOR = 1.43, 95% CI = 1.31-1.57) and those resid-
ing in an urban area (AOR = 1.38, 95% CI = 1.25-1.52). Use of 
the opioids + 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 
mood disorder (AOR = 1.42, 95% CI = 1.36-1.48).

Hispanic and black enrollees were significantly less likely 
than white enrollees to have the PQA measures across all cat-
egories (P < 0.05), with the exception of slightly higher odds of 
having opioids + benzodiazepine combination among Hispanic 
enrollees (AOR = 1.22, 95% CI = 1.15-1.30). 

Enrollees newly eligible for Medicaid in 2015 were less likely 
to have the opioids + 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 opioids + 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 devel-
oped by the PQA 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 in 
terms of comorbid health conditions, trends showing improve-
ment over 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 opioids + ben-
zodiazepine combination and multiple providers/pharmacies 
had a mood disorder. Among those with the opioids + benzo-
diazepine combination, nearly 16% had opioid use disorders 
compared with almost 11% among those not meeting criteria 
for concurrent use—both rates of opioid use disorder being 
higher than the general adult PA Medicaid population, which 
was 3.6% in 2007 and 4.5% in 2012.42 In the multivariable 
models, both mental and behavioral health disorders and over-
dose were also highly associated with the PQA measures.

These findings may signal a need for improved communica-
tion and coordination between prescribers providing pain and 
mental health medications. The high rates of combination pre-
scribing and high opioid dosages should be carefully examined 
and monitored by health systems in order to ensure patients are 
not exposed to unnecessary risks.43 Given the number of con-
comitant health conditions among identified patients—these 
measures may be used by payers to better target needed sup-
ports to those who care for these patients. Moreover, because of 
the limitations of drug monitoring programs affecting patient 
health beyond lowering prescribing and filling behaviors,44-46 
strategies to engage and direct patients to integrated care 
will be paramount given the apparent needs of these popula-
tions.47,48 Furthermore, these data also suggest the importance 
of risk adjustment when comparing these quality measures 
across populations. For instance, as payers compare prevalence 

Characteristics

High Dosage Multiple Providers Opioids + Benzodiazepine

Yes, n (%) No, n (%) P Value Yes, n (%) No, n (%) P Value Yes, n (%) No, n (%) P Value

Total enrollees 4,708 81,002 4,311 76,319 24,346 61,364
Anxiety disorder 	 1,692	 (35.9) 	28,270	(34.9) 0.150 	 2,298	(53.3) 	26,256	(34.4) < 0.001 	14,266	(58.6) 	15,696	(25.6) < 0.001
Mood disorder 	 1,919	(40.8) 	36,077	(44.5) < 0.001 	 2,580	(59.8) 	33,714	(44.2) < 0.001 	 14,785	(60.7) 	23,211	 (37.8) < 0.001
Opioid use disorder 	 1,028	(21.8) 	 9,442	 (11.7) < 0.001 	 1,053	 (24.4) 	 8,816	 (11.6) < 0.001 	 3,789	(15.6) 	 6,681	 (10.9) < 0.001
Heroin/opioid  
overdose

	 96	 (2.0) 	 862	 (1.1) < 0.001 	 115	 (2.7) 	 806	 (1.1) < 0.001 	 431	 (1.8) 	 527	 (0.9) < 0.001

Medication-assisted  
treatment

	 140	 (3.0) 	 3,141	 (3.9) 0.002 	 250	 (5.8) 	 2,822	 (3.7) < 0.001 	 1,064	 (4.4) 	 2,217	 (3.6) < 0.001

Antidepressant drug use 	 2,558	(54.3) 	44,007	(54.3) 0.990 	 2,752	(63.8) 	41,484	 (54.4) < 0.001 	 17,263	(70.9) 	29,302	 (47.8) < 0.001
Opioid fills, mean (SD) 	 22.0	 (9.6) 	 9.0	 (6.4) < 0.001 	 16.0	 (8.2) 	 9.4	 (7.0) < 0.001 	 13.2	 (7.8) 	 8.3	 (6.5) < 0.001
Benzodiazepine fills, 
mean (SD)

– – – – – – 	 10.6	 (5.0) 	 0.9	 (2.6) < 0.001

Elixhauser Index,  
mean (SD)

	 3.6	 (2.8) 	 3.5	 (2.7) 0.040 	 4.7	 (3.2) 	 3.5	 (2.7) < 0.001 	 4.2	 (2.8) 	 3.3	 (2.7) < 0.001

SD = standard deviation.

TABLE 3 Bivariate Description of Behavioral Health Indicators and Opioid Fills Among Enrollees with the 
Pharmacy Quality Alliance Measures, 2015



880 Journal of Managed Care & Specialty Pharmacy JMCP September 2018 Vol. 24, No. 9 www.jmcp.org

Prescription Opioid Quality Measures Applied Among Pennsylvania Medicaid Enrollees

with other races/ethnicities.29,51-53 Urban residents likewise 
have been noted to have higher rates of prescription opioid 
misuse compared with rural residents.54 In addition, a sub-
stantial portion of patients was eligible for Medicaid because of 
disability, which has been noted as a characteristic of patients 
who experience overdose.55 Previous research has also docu-
mented mood, anxiety, and opioid use disorders are associated 
with misuse and overdose.29,30 Finally, we found that the newly 
eligible enrollees had a lower likelihood of having an opioids + 
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.56

Limitations
This study has some limitations to consider. Although utiliza-
tion, access, and demographics of the PA Medicaid program 
are similar to other states,31,32 the results herein are nonethe-
less from a single state among a population that have differing 
needs from the general population, which limit their general-
izability. In addition, while the PQA 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 that 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 

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 
differences in the prevalence of enrollees accessing opioids from 
multiple providers/pharmacies and having the opioids + benzo-
diazepine combination from 2013 to 2015. The changes could 
appear to be relatively minor; however, they represent approxi-
mately 1,000-3,000 lives—a clinically significant amount of 
individuals overall. There was a divergent trend in the preva-
lence of high dosages, which increased a small degree during 
the observation period. Increasingly stringent laws, formulary 
management, and public awareness in the state could have 
helped promote these shifts.49 However, these findings are con-
gruent with recent research that has shown that dispensing of 
opioids in most states and negative outcomes related to the opi-
oid epidemic have also increased during comparable years.1,50

Third, results from these analyses are consistent with 
previous research among patients with problematic opioid 
medication use and help show the value of the PQA metrics 
to measure prescribing quality across U.S. 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 medi-
cation use, prescribing, and misuse as well as higher rates of 
overdose are more prevalent among white patients compared 

Predictor

High Dosage 
(n = 85,710)

P Value 

Multiple Providers 
(n = 80,630 )

P Value

Opioids + 
Benzodiazepine 

(n = 85,710)

P ValueAOR (95% CI) AOR (95% CI) AOR (95% CI)

Age, years 	 1.01	 (1.01-1.02) < 0.001 	 0.96	 (0.95-0.96) < 0.001 	 1.03	 (1.03-1.03) < 0.001
Female 	 0.63	 (0.59-0.67) < 0.001 	 0.95	 (0.89-1.02) 0.160 	 1.26	 (1.22-1.31) < 0.001
Race (reference = white)

Black 	 0.84	 (0.77-0.91) < 0.001 	 1.53	 (1.41-1.65) < 0.001 	 0.70	 (0.67-0.73) < 0.001
Hispanic 	 0.46	 (0.38-0.55) < 0.001 	 0.85	 (0.75-0.98) 0.020 	 1.22	 (1.15-1.30) < 0.001
Other 	 0.87	 (0.68-1.11) 0.250 	 0.98	 (0.77-1.25) 0.890 	 0.84	 (0.75-0.95) 0.004

Urban 	 1.08	 (0.99-1.19) 0.090 	 1.38	 (1.25-1.52) < 0.001 	 1.15	 (1.10-1.21) < 0.001
Eligibility (reference = nondisabled adults)

Disabled 	 1.18	 (1.06-1.32) 0.003 	 0.66	 (0.60-0.73) < 0.001 	 1.28	 (1.21-1.35) < 0.001
Medicaid expansion 	 0.91	 (0.82-1.02) 0.120 	 1.06	 (0.97-1.16) 0.210 	 0.94	 (0.89-0.99) 0.020

Heroin/opioid overdose 	 1.43	 (1.10-1.85) 0.010 	 1.05	 (0.84-1.31) 0.660 	 1.25	 (1.08-1.45) 0.003
Opioid use disorder 	 2.01	 (1.83-2.21) < 0.001 	 1.43	 (1.31-1.57) < 0.001 	 1.04	 (0.98-1.10) 0.180
Anxiety disorder 	 0.99	 (0.92-1.07) 0.770 	 1.54	 (1.43-1.65) < 0.001 	 3.50	 (3.38-3.63) < 0.001
Mood disorder 	 0.86	 (0.79-0.93) < 0.001 	 1.15	 (1.06-1.25) < 0.001 	 1.42	 (1.36-1.48) < 0.001
Medication-assisted treatment 	 0.83	 (0.68-1.02) 0.080 	 1.09	 (0.93-1.27) 0.280 	 1.22	 (1.11-1.34) < 0.001
Antidepressant drug use 	 0.94	 (0.87-1.01) 0.100 	 1.00	 (0.93-1.08) 0.990 	 1.53	 (1.47-1.59) < 0.001
Opioid fills 	 1.18	 (1.18-1.19) < 0.001 	 1.10	 (1.09-1.10) < 0.001 	 1.09	 (1.09-1.10) < 0.001
Elixhauser Index 	 0.91	 (0.90-0.93) < 0.001 	 1.15	 (1.13-1.16) < 0.001 	 0.97	 (0.96-0.98) < 0.001

AOR = adjusted odds ratio; CI = confidence interval.

TABLE 4 Adjusted Logistic Regression Estimates for Pharmacy Quality Alliance Measures, 2015
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APPENDIX A Medicaid Sample Flowcharts for Pharmacy Quality Alliance Measures, 2013-2015

Total beneficiaries in the Pennsylvania Medicaid Program
N = 2,875,992

Exclude:
•	 Non-Pennsylvania residents, n = 58,150
•	 Aged < 18 or > 64 years, n = 1,432,475
•	 Dual status, n = 222,513
•	 Type of eligilibity is 65+, n = 90
•	 Type of eligibility is Healthy Horizonsa only, n = 72,018
•	 Type of eligibility is SelectPlan for Womenb only, n = 92,010
•	 Cancer diagnosis, n = 65,360
•	 Nonopioid user, n = 715,238

At least 1 opioid prescription, n = 218,138

Exclude:
More than 1 gap in continuous enrollment of up to 45 days 
within the calendar year, n = 42,367

n = 175,771

Exclude:
•	 Number of refills < 2, n = 69,327
•	 Number of different service dates < 2, n = 2,185
•	 Days supplied < 15, n = 31,177

n = 73,082

A. 2013

aHealthy Horizons includes primarily dual-eligible enrollees.
bSelectPlan for Women was a time-limited program for reproductive health care only based on a Medicaid family planning waiver.

continued on next page
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APPENDIX A Medicaid Sample Flowcharts for Pharmacy Quality Alliance Measures, 2013-2015 (continued)

Total beneficiaries in the Pennsylvania Medicaid Program
N = 2,959,989

Exclude:
•	 Non-Pennsylvania residents, n = 56,778
•	 Aged < 18 or > 64 years, n = 1,486,153
•	 Dual status, n = 229,052
•	 Type of eligilibity is 65+, n = 65
•	 Type of eligibility is Healthy Horizonsa only, n = 73,956
•	 Type of eligibility is SelectPlan for Womenb only, n = 81,224
•	 Cancer diagnosis, n = 66,092
•	 Nonopioid user, n = 753,031

At least 1 opioid prescription, n = 213,638

Exclude:
More than 1 gap in continuous enrollment of up to 45 days 
within the calendar year, n = 44,831

n = 168,807

Exclude:
•	 Number of refills < 2, n = 68,088
•	 Number of different service dates < 2, n = 381
•	 Days supplied < 15, n = 29,716

n = 70,622

B. 2014

aHealthy Horizons includes primarily dual-eligible enrollees.
bSelectPlan for Women was a time-limited program for reproductive health care only based on a Medicaid family planning waiver.

continued on next page
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APPENDIX A Medicaid Sample Flowcharts for Pharmacy Quality Alliance Measures, 2013-2015 (continued)

Total beneficiaries in the Pennsylvania Medicaid Program
N = 3,283,133

Exclude:
•	 Non-Pennsylvania residents, n = 40,645
•	 Aged < 18 or > 64 years, n = 1,544,112
•	 Dual status, n = 233,470
•	 Type of eligilibity is 65+, n = 116
•	 Type of eligibility is Healthy Horizonsa only, n = 56,447
•	 Type of eligibility is SelectPlan for Womenb only, n = 11,638
•	 Cancer diagnosis, n = 68,255
•	 Nonopioid user, n = 1,047,579

At least 1 opioid prescription, n = 280,871

Exclude:
More than 1 gap in continuous enrollment of up to 45 days 
within the calendar year, n = 55,811

n = 225,060

Exclude:
•	 Number of refills < 2, n = 98,172
•	 Number of different service dates < 2, n = 515
•	 Days supplied < 15, n = 40,663

n = 85,710

C. 2015

aHealthy Horizons includes primarily dual-eligible enrollees.
bSelectPlan for Women was a time-limited program for reproductive health care only based on a Medicaid family planning waiver.

Condition ICD-9/10-CM Codes

Opioid use disorder • ICD-9-CM: 3040, 30400, 30401, 30402, 30403, 3047, 30470, 30471, 30472, 30473, 3055, 30550, 30551, 30552, 
30553

• ICD-10-CM: F1110, F11120, F11121, F11122, F11129, F1114, F11150, F11151, F11159, F11181, F11182, F11188, F1119, 
F1120, F1121, F11220, F11221, F11222, F11229, F1123, F1124, F11250, F11251, F11259, F11281, F11282, F11288, 
F1129, F1190, F11920, F11921, F11922, F11929, F1193, F1194, F11950, F11951, F11959, F11981, F11982, F11988, 
F1199

Anxiety disorders • ICD-9-CM: 29384, 30000, 30001, 30002, 30009, 30010, 30020, 30021, 30022, 30023, 30029, 3003, 3005, 30089, 
3009, 3080, 3081, 3082, 3083, 3084, 3089, 30981, 3130, 3131 , 31321, 31322, 3133, 31382, 31383

Mood disorders • ICD-9-CM: 29383, 29600, 29601, 29602, 29603, 29604, 29605, 29606, 29610, 29611, 29612, 29613, 29614, 29615, 
29616, 29620, 29621, 29622, 29623, 29624, 29625, 29626, 29630, 29631, 29632, 29633, 29634, 29635, 29636, 29640, 
29641, 29642, 29643, 29644, 29645, 29646, 29650, 29651, 29652, 29653, 29654, 29655, 29656, 29660, 29661, 
29662, 29663, 29664, 29665, 29666, 2967, 29680, 29681, 29682, 29689, 29690, 29699, 3004, 311

Heroin/opioid overdose • ICD-9-CM: 96500, 96501, 96502, 96509, E8500, E8501, E8502

• ICD-10-CM: T400X1A, T400X3A, T400X4A, T401X, T401X1, T401X1A, T401X1D, T401X1S, T401X3, T401X3A, 
T401X3D, T401X3S, T401X4, T401X4A, T401X4D, T401X4S, T402X1A, T402X1D, T402X1S, T402X3A, T402X3D, 
T402X3S, T402X4A, T402X4D, T402X4S, T402X5A, T402X5D, T402X5S, T403X1, T403X1A, T403X1D, T403X1S, 
T403X3A, T403X3D, T403X3S, T403X4A, T403X4D, T403X4S, T403X5A, T403X5D, T403X5S, T404X1, T404X1A, 
T404X1D, T404X1S, T404X3A, T404X3D, T404X3S, T404X4A, T404X4D, T404X4S, T404X5A, T404X5D, T404X5S, 
T40601A, T40603A, T40604A, T40691, T40691A, T40693A, T40694A

ICD-9/10-CM = International Classification of Diseases, Ninth/Tenth Revisions, Clinical Modification.

APPENDIX B Codes for Opioid Use, Anxiety, and Mood Disorders and Heroin/Opioid Overdose


	Research
	Prescription Opioid Quality Measures Applied Among Pennsylvania Medicaid Enrollees


