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ABSTRACT

Context: To address risks associated with prescription opioid medications, guidelines recommend lower dose, shorter
duration of use, and avoidance of concurrent sedatives. Monitoring opioid-prescribing practices is critical for assessing
guideline impact, comparing populations, and targeting interventions to reduce risks.
Objective: To describe development of Washington (WA) State opioid-prescribing metrics, provide purpose and definitions,
and apply metrics to prescription data for WA health care organizations.
Design: We describe the development and testing of opioid-prescribing metrics by the WA State Bree Collaborative opioid
work group.
Setting: Washington State.
Participants: Kaiser Permanente of Washington (KPW) Integrated Group Practice, KPW-contracted care providers, and WA
Medicaid.
Main Outcome Measures: Set of 6 strategic metrics tested across 3 different health systems adopted by WA State in
2017 for uniform tracking of opioid-prescribing guidelines and state policies. These metrics include (1) overall prevalence
of any opioid use, (2) chronic use, (3) high-dose chronic use, (4) concurrent chronic sedative use, (5) days’ supply of new
prescriptions, and (6) transition from acute to chronic use.
Results: In the first quarter of 2010, 10% to 12% of KPW and 14% of Medicaid patients received at least 1 opioid prescrip-
tion. Among opioid users, 22% to 24% of KPW and 36% of Medicaid patients received chronic opioids. Among patients
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receiving chronic opioids, 16% to 22% of KPW and 32% of Medicaid patients received high doses (≥90 morphine-equivalent
dose per day) and 20% to 23% of KPW and 33% of Medicaid patients received concurrent chronic sedatives. Five percent
of Medicaid and 2% to 3% of KPW patients receiving new opioid prescriptions transitioned to chronic opioid use.
Conclusions: The metrics are relatively easy to calculate from electronic health care data and yield meaningful comparisons
between populations or health plans. These metrics can be used to display trends over time and to evaluate the impact of
opioid-prescribing policy interventions.
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Context

Surveillance of drug-prescribing trends and associated
health events (positive or negative) is an important
tool for guiding public health interventions to increase
the effectiveness of health care services and to prevent
harms from unsafe prescribing practices.1 In 2006, in-
vestigators from the United States’ Centers for Dis-
ease Control and Prevention (CDC) published the first
surveillance data showing that increased prescribing
of opioids for chronic pain was associated with a
large and increasing number of fatal overdoses involv-
ing prescription opioid analgesics.2 Subsequent anal-
yses of national mortality data found that increased
drug poisonings had contributed to an unprecedented
increase in all-cause mortality.3 Chronic opioid use,
high opioid doses, and concurrent use of opioids and
sedatives have been associated with higher risks of
fatal and nonfatal opioid overdoses.4-7 Concurrent
use of opioids with sedative medications is associ-
ated with substantially increased risk of fatal over-
doses even with relatively low morphine equivalent
doses.7

In response to the epidemic of unintentional over-
dose deaths associated with prescription opioids,8 the
Washington (WA) State Agency Medical Directors
Group (AMDG) developed opioid-prescribing guide-
lines in 20078 and revised and expanded the guide-
lines in 2010 and again in 2015.9 In 2016, the CDC
published comparable national guidelines.10 These
guidelines discourage long-term use of opioids, high-
dose prescribing, and prescribing opioids and ben-
zodiazepines concurrently. In addition, the guidelines
recommend that an initial opioid prescription gener-
ally be limited to 3 days or less, as longer duration of
the first prescription is associated with increased risk
of transitioning to chronic use.11

To support and track the impact of state and
national guidelines, the Washington State Bree
Collaborative12 developed and adopted 6 opioid-
prescribing metrics.13 The intent of these metrics was
to enable health care providers, health care systems,
health plans, and public health organizations to ap-
ply pragmatic, standardized measures to data from
diverse sources in efforts to decrease morbidity and
mortality associated with prescription opioids.

Surveillance of opioid prescribing is critically im-
portant for understanding what changes in opioid
prescribing are occurring over time, in different set-
tings, and across clinicians within the same setting.
Currently, comparing prescribing trends state to state
is difficult. Adopting a standard set of measures to
track opioid prescribing would allow for accurate
comparison, better cross-state comparison, and shar-
ing of best practices for greater population health
impact.

The purpose of this practice report is to describe
the development of the WA opioid metrics, to provide
definitions for each of the metrics, and to apply the
metrics to pharmacy billing data from multiple WA
health organizations to illustrate how the data can be
used to guide and evaluate interventions to address
the opioid epidemic.

Development and Adoption of WA
Opioid-Prescribing Metrics

In 2011, the WA State Legislature established the Bree
Collaborative to enable public and private health care
system leaders to work together to improve health
care quality, health outcomes, and cost effectiveness
of care in WA.12 The Collaborative includes partic-
ipants, appointed by the governor, from WA public
health care purchasers, health plans, employers,
providers, hospitals, and quality improvement (QI)
organizations. Annually, the Collaborative selects
health care topics and convenes work groups of
clinical experts, health system administrators, and
community members to develop recommendations
on these topics. Recommendations are then dissem-
inated for public comment with wider stakeholder
input, approved by Bree Collaborative members, and
submitted to the WA Health Care Authority that
administers WA Medicaid, public employee benefits,
and school employee benefits. Recommendations are
developed for inclusion in health care purchasing
contracts and to set a community standard of care.
In 2015, the Bree Collaborative endorsed the 2015
AMDG interagency opioid-prescribing guideline and
convened a work group to develop implementation
strategies.
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As part of these implementation strategies, the
Collaborative developed and adopted 6 opioid-
prescribing metrics13 that align with the WA and
CDC opioid-prescribing guidelines. The original
intent was to develop metrics for each of the CDC
guidelines, but some could not be measured with
electronic data. We focused on measures known to
be associated with a high risk of overdose (high
dose, chronic use, and concurrent sedatives) and on
measures of the transition from acute to chronic
prescribing that could be calculated using billing or
Prescription Drug Monitoring Program data. One of
the primary goals of the metric set is to be short and
actionable. As such, the Collaborative designed these
metrics to be limited in number, to have a strategic
focus, and to be used for QI. (For more details on
alignment with the WA and CDC guidelines, see
the Bree Collaborative opioid metrics document).13

After developing and testing the proposed metrics,
the Bree Collaborative approved and adopted the 6
opioid-prescribing metrics described later and in the
Table.

WA Opioid-Prescribing Metrics

1. Overall prevalence: The first metric is a measure
of overall prevalence of opioid prescribing and
counts all patients who have filled 1 or more opi-
oid prescriptions in the quarter. The prevalence
of opioid prescribing is calculated by dividing the
total number of patients who have filled at least
1 prescription in that quarter by the total popu-
lation.

2. Chronic use: Chronic opioid use is defined as
having 60 or more days’ supply of opioids dis-
pensed during a calendar quarter, regardless of

TABLE
Washington State Opioid-Prescribing Metrics
Opioid-Prescribing Metrics Numerator Denominator
Any opioid prescription Number of patients with ≥1 opioid Rx filled Number in population
Chronic opioid prescriptions

Percentage with ≥60 d supply
dispensed in calendar quarter

Number of patients with ≥60 d supply from
opioid Rxs filled

Number of patients with ≥1 Rx
filled

Prevalence of chronic opioid users Number of patients with ≥60 d supply from
opioid Rxs filled

Number in population

High-dose chronic opioid prescriptions
Percentage ≥90 MME/d or ≥50

MME/d among chronic opioid
users

Number of patients with chronic opioids with
dose ≥90 MME/d or ≥50 MME/d

Number with chronic opioid use
in quarter

Prevalence of chronic opioid users
prescribed ≥90 MME/d or ≥50
MME/d

Number of patients with chronic opioids with
dose ≥90 MME/d or ≥50 MME/d

Number in population

Chronic concurrent opioids and sedatives
Percentage of patients with chronic

sedative prescriptions, among
patients prescribed chronic
opioids

Number of patients with ≥60 d supply of
sedatives in quarter

Number with chronic opioid use

Prevalence of chronic opioid users
prescribed concurrent sedatives

Number of patients with ≥60 d supply of
sedatives in quarter

Number in population

Days’ supply on first opioid prescription
Percentage with ≤3, 4-7, 8-13, and

≥14 d supply on the first opioid
prescription among new opioid
users

Number with ≤3, 4-7, 8-13, and ≥14 d supply
on the first opioid prescription

Number of new opioid users in
quarter with no opioid Rx in
prior quarter

Transition from acute to chronic opioid prescriptions
Percentage with chronic opioid use

in current quarter, among new
opioid users in previous quarter

Number of opioid users with ≥60 d in current
quarter who were new users in previous
quarter

Number of new opioid users in
previous quarter

Prevalence of new users
transitioning to chronic users

Number of opioid users with ≥60 d in current
quarter who were new users in previous
quarter

Number in population

Abbreviation: MME, morphine milligram equivalents.
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overlapping prescriptions. This metric tracks the
percentage of patients with at least 1 opioid pre-
scription who received at least 60 days’ supply
of opioids during the quarter.

3. High-dose use: The high-dose metric is defined
as the percentage of patients on chronic opi-
oids with doses that average 50 or more or 90
or more morphine milligram equivalents (MME)
per day over the calendar quarter, employing
CDC-recommended dose cut points. The total
MME of each prescription is calculated by mul-
tiplying the number of pills dispensed by drug
strength and multiplying by a morphine con-
version factor.9,14,15 The average MME per day
for the calendar quarter is calculated by sum-
ming the MME from all opioid prescriptions dis-
pensed in the quarter and dividing by 90 days.

4. Concurrent use: This metric tracks concurrent
prescribing of chronic sedatives, defined as at
least 60 days’ supply in the calendar quarter,
among patients receiving chronic opioids in the
calendar quarter.

5. Days’ supply of new prescriptions: This metric
tracks the days’ supply dispensed on the first opi-
oid prescription among those identified with new
opioid prescriptions. New opioid prescribing is
defined as patients with at least 1 opioid pre-
scription dispensed in the current calendar quar-
ter with no opioid prescriptions dispensed in the
preceding calendar quarter among those in the
population during both quarters.

6. Transition from acute to chronic use: This met-
ric tracks transition from acute to chronic opi-
oid use by calculating the percentage of new
users during 1 calendar quarter who transition
to chronic use (≥60 days’ supply) in the follow-
ing calendar quarter.

The metrics are intended to be measured quarterly
to track trends over time. Each metric can be calcu-
lated as percentages (percentage of patients, percent-
age of opioid users, percentage of chronic users, etc)
or can be calculated as the prevalence per 1000 pop-
ulation. Methods to identify opioid medications and
sedative medications are available on the Bree Web
site.13 Buprenorphine and cough and cold formula-
tions are excluded from these calculations.

Application of WA Opioid Metrics to Pharmacy
Data Among WA Health Organizations

The Collaborative chose these metrics because of their
strong associations with opioid overdose risk, their
anticipated ease of application by diverse provider
organizations, health plans, and public health

organizations, and their relevance for guiding ini-
tiatives to reduce opioid-related risks and harms
through QI efforts focused on patient safety. The
metrics were intended to be easily calculated to mea-
sure key trends in opioid prescribing and to guide
efforts to reduce opioid-related risks. As part of the
development of these metrics, we tested each of these
prescribing metrics using available pharmacy billing
data from KPW and Medicaid and provided feedback
and preliminary data to the work group developing
these measures. The intention is that a demonstration
of utility among diverse health systems will serve
as a proof of principle before recommending wider
adoption at the state or national level.

Study Sample

We calculated each of the 6 opioid-prescribing met-
rics using pharmacy data from Kaiser Permanente
of Washington (KPW) (formerly Group Health Co-
operative) and WA Medicaid. Data were available
for both KPW Integrated Group Practice and for
KPW-contracted care providers. The former is a staff
model health maintenance organization serving about
425 000 persons, while the latter includes commu-
nity practice clinics not owned by KPW serving about
225 000 persons.16 The WA Medicaid data were avail-
able for patients who filled at least 1 opioid pre-
scription. The WA Medicaid covered approximately
500 000 adults aged 18 to 64 years in the fee-for-
service programs. These analyses were approved by
the KPW, the University of Washington, and the Wash-
ington State Institutional Review Boards.

Statistical Analyses

We had pharmacy billing data available from both
Kaiser and Medicaid for 2010. For this report, the
metrics are presented for the first calendar quarter
of 2010. For this analysis, the percentage with any
opioid use was calculated among all enrollees in the
health plan each quarter. We calculated chronic opi-
oid use as the percentage of all opioid users. The met-
rics for high dose and concurrent sedatives were cal-
culated as a percentage of all chronic opioid users in
that quarter. Days’ supply of new prescriptions and
transition to chronic use were calculated among new
users.

Review of Opioid Metrics From KPW and WA
Medicaid Pharmacy Data

The Figure shows the opioid-prescribing metrics for
the 2 KPW networks and Medicaid for the first quar-
ter of 2010. Overall, 10% to 12% of KPW and 14%
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FIGURE Opioid-Prescribing Metrics—Washington State, January to March 2010a

Abbreviations: KPW, Kaiser Permanente of Washington; MME, morphine milligram equivalents.
aAny opioid prescription: percentage with at least 1 opioid prescription filled in the calendar quarter in the population. Transition to chronic use: percentage
with 60 or more days’ supply of opioids in the current quarter among new users in the previous quarter. 1st Rx ≤3 days’ supply: percentage of new
opioid users with 3 or less days’ supply on the first opioid prescription. Chronic opioid use: percentage of patients with 60 or more days’ supply of
opioids in calendar quarter among patients with 1 or more Rx filled in quarter. High dose: percentage of patients with chronic opioids with dose of 50
MME or more per day or dose of 90 MME or more per day. Concurrent sedatives: percentage of patients with chronic opioids with chronic sedatives.

of Medicaid enrollees had at least 1 opioid prescrip-
tion dispensed. Overall, 22% to 24% of KPW opioid
users and 36% of Medicaid opioid users had 60 or
more days’ supply of opioids in the quarter, an in-
dicator of chronic opioid use. Among patients with
chronic opioid use in the KPW population, 30% to
37% had doses of 50 MME or more, 16% to 22% had
doses of 90 MME per day or more, and 20% to 23%
had concurrent chronic sedatives. Among patients re-
ceiving chronic opioids in the Medicaid population,
47% had doses of 50 MME or more, 32% had doses
of 90 MME per day or more, and 33% had concur-
rent chronic sedatives. Among new opioid users, the
first prescription was 3 days or less in 44% to 46% of
KPW patients and in 54% of Medicaid. Among new
opioid users, 2% to 3% of KPW and 5% of Medi-
caid patients had at least 60 days’ supply of opioids
in the following quarter, an indicator of transitioning
to chronic opioid use.

Discussion

The WA Bree Collaborative, representing a broad ar-
ray of both public and private health organizations,

endorsed the 2015 AMDG opioid guideline9 and
then developed a relevant set of opioid metrics for
health systems and health plans to assist with imple-
mentation of the guideline. To accomplish this, the
Bree Collaborative opioid work group focused on
measures that aligned with both the WA and the CDC
opioid guidelines. Washington State Department of
Health, provider organizations, and health plans are
now beginning to use these opioid-prescribing metrics
to monitor prescribing trends over time.

Most participating payers were interested in the
practicality of measurement using readily available
data in their systems. Overall, we found that the
metrics were relatively simple to operationalize, a
key point stressed by the health plans in the opioid
work group. As demonstrated, 4 of these metrics
(prevalence of opioid use, chronic use, high-dose
use, and concurrent sedatives) can be calculated
using prescribing data for 1 calendar quarter. The
metrics for days’ supply of first prescription require
2 quarters and transition from short term to long
term requires 3 quarters. Measures of transition to
long-term prescribing may be more challenging to
calculate, but monitoring this transition is critically
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important to reducing long-term opioid use.17 A
large number of recent studies have used this type
of measure to determine postoperative transition
from acute to chronic opioid, and this type of data
supported a recent WA State postoperative opioid
guideline.18 Each additional week or refill of opioids
postoperatively substantially increases subsequent
risk of misuse, abuse, or overdose.19

The comparison of KPW and Medicaid data
demonstrates that these prescribing metrics can be
used not only to collect data but also to compare
populations or health plans, to evaluate the impact
of opioid-prescribing interventions, and to display
trends over time. The large differences between Medi-
caid and the 2 Kaiser health plans’ data reported here
highlight the importance of tracking opioid prescrib-
ing for different health plans as the populations and
the QI strategies may vary. As another example, more
recent data suggest that the 2 KP networks reported
here have experienced very different impacts from
systemwide efforts to reduce inappropriate opioid
prescribing with much larger decreases in doses in
the Integrated Group Practice physicians than in the
contracted care providers.20 While descriptive data
for individual health plans or health systems are quite
valuable, formal comparisons may need to adjust for
sociodemographic differences.

In addition, opioid-prescribing metrics have been
used by Medicaid21 and workers’ compensation in
WA22 to produce provider prescriber reports. Since
there are large variations in prescribing by provider
specialty,23 both of these agencies analyzed prescrib-
ing by provider type and specialty. The Department
of Health, Washington Tracking Network is now
producing county and statewide reports to track
trends in the prevalence of opioid prescribing from
2012 through 2018 using Prescription Monitoring
Program data.24 Similar opioid-prescribing metrics
are being used on the Oregon Health Authority
opioid dashboard to show differences county by
county25,26 and in other states (eg, Colorado, Oregon,
Pennsylvania).25,27,28

Although prescribing guidelines now recom-
mend avoiding concurrent opioid and sedative
prescriptions,9,10 concurrent sedative use among
patients on chronic opioids was high in 2010.
About one-third of Medicaid patients and more than
20% of KPW patients on chronic opioids also re-
ceived chronic sedatives. Chronic sedative prescribing
among patients also receiving chronic opioid prescrip-
tions can be calculated easily by totaling days’ supply
of sedatives dispensed in a quarter; however, this pro-
vides a low estimate of the extent of concurrent use of
the 2 medication classes. An alternative method is to
determine whether there are any overlapping days of

opioid and sedative prescriptions, but the algorithms
are more complex and the health plans participating
in the development of the metrics requested simpler
calculations. An evaluation of the impact of the CDC
guidelines recently reported that approximately 20%
of patients with an opioid prescription had at least
1 day of overlap with a benzodiazepine.29 Regardless
of different definitions of concurrent sedatives (dif-
ferent medications and different amounts of overlap),
concurrent prescribing of opioids and sedatives is
common, increasing the risk of overdose.

Depending on the setting or the purpose of the pre-
scribing metrics, the opioid-prescribing metrics can be
calculated as a percentage or as a population preva-
lence. In this analysis, we chose to present each of
these metrics as percentages, instead of population
prevalence, because not all clinics have population de-
nominators and because the percentage of patients
may be more meaningful for clinicians than preva-
lence per 1000 population. For example, knowing
that 25% of a physician’s patients on chronic opioids
are also on concurrent sedatives may be more com-
pelling and more likely to change provider-prescribing
behavior than reporting that 5 of every 1000 pa-
tients in the practice are on concurrent sedatives. The
CDC recently published similar clinical QI opioid
measures.30 The QI measures include the percentage
of patients with new opioid prescriptions for 3 days
or less, the percentage of patients on long-term ther-
apy with at least 50 or at least 90 MME per day, and
the percentage of patients on long-term opioids who
received a prescription for a benzodiazepine. How-
ever, one of the limitations of presenting prescribing
metrics as percentages is the difficulty of interpret-
ing trends if both the numerator and the denomina-
tor are changing over time. Similar issues have been
described around the choice of numerators and de-
nominators and the interpretation of various mea-
sures of abuse of prescription opioids.31 For QI for
providers, it may be important to know the percent-
age of patients with high opioid doses or the per-
centage of patients with opioids and concurrent seda-
tives. However, for surveillance of opioid-prescribing
trends over time, the prevalence of each measure
may be a better measure of population trends. The
DOH Washington Tracking Network displays age-
and sex-adjusted population rates for each of these
measures; these adjustments allow for comparisons
of 1 geographic region to another or to the state
rate.24

Limitations of using pharmacy billing data include
not knowing actual consumption and missing pre-
scription data. First, these calculations (eg, dose, du-
ration, concurrent use, etc) are based on the dispensed
amounts of opioids and other medications, not on
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the actual timing or use of ingested medication. In
addition, pharmacy billing data may miss opioids
dispensed in a hospital, covered by other insurance,
or paid for in cash.

In Washington State, the process of developing and
adopting opioid-prescribing metrics was coordinated
by The Bree Collaborative. In other states (eg, Ore-
gon), various state agencies have coordinated their ef-
forts to define and track opioid prescribing. One of the
limitations associated with the collaborative process
used in WA is the large time investment of the many
participants. However, this collaborative process al-
lows the health care community to develop priorities
and methods of impacting quality that are meaning-
ful, pragmatic, and foster ownership through consen-
sus and support of participating organizations. Al-
though these benefits help with adoption, for states
without prescribing metrics, it is probably much more
efficient to consider adopting metrics that have al-
ready been developed.

The development, testing, and implementation of
opioid-prescribing metrics are relatively new but are
expanding in practice nationwide. In addition to
Washington, other states and national organizations
are measuring similar concepts, such as high dose,
concurrent sedatives, and days’ supply, among oth-
ers. However, at this time, the actual definitions of
these measures differ in ways that make comparing
data state-to-state and organization-to-organization
difficult. For example, the WA high-dose metric cal-
culates morphine equivalent dose at a person level per
quarter, while others have calculated dose at the pre-
scription level.29 Similarly, the metric measuring days’
supply can be calculated among new prescriptions13

or among all prescriptions.29 Over the next few years,
as more data on opioid prescribing become available,
the various metrics should be evaluated, compared,
and revised as necessary. There should be an emphasis
on publicly available metrics and methods, so that
all health systems, health plans, and states may freely
use them.

Conclusion

Washington State developed and adopted metrics for
monitoring opioid prescribing relevant to key recom-
mendations of both CDC and WA opioid-prescribing
guidelines. The metrics were designed to be relatively
simple to calculate from available pharmacy data
and are suitable for tracking prescribing trends over
time on a quarterly basis. These measures are crit-
ical for tracking progress on the adoption of state
and federal guidelines and reversing the opioid epi-
demic. Many clinics, health plans, and government
agencies are beginning to produce prescribing reports

Implications for Policy & Practice

■ Monitoring opioid prescribing can help guide interventions
to reduce opioid-related risks.

■ Opioid-prescribing metrics can be used for evaluating quality
improvement initiatives, for comparing populations or health
plans, and for tracking trends over time.

■ States without opioid-prescribing metrics can adopt these
tested metrics.

■ There is value in adopting standard measures across public
and private insurers, public health organizations, practicing
clinicians, and delivery systems.

for providers. States are creating opioid dashboards,
and in WA State, 3 of the metrics reported here
have been adopted into the WA State Common Mea-
sure set.32 We see value in adopting standard mea-
sures to coordinate and leverage efforts to reverse this
epidemic.
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