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Opioid-Prescribing Metrics in Washington State: Trends

and Challenges

Deborah Fulton-Kehoe, PhD; Kathryn H. Lofy, MD; Vi Le, MS; Ryan Sterling, PhD; Jeanne M. Sears, PhD;
Gary Franklin, MD

ABSTRACT

Context: Analyses of prescribing trends using prescription drug monitoring programs (PDMP) are impacted by changes in
reporting requirements and in the scheduling of medications by the Drug Enforcement Administration. In 2014, the Drug
Enforcement Administration changed the status of tramadol from an unscheduled to a scheduled medication. The addition
of tramadol to the PDMP may affect the prevalence of opioid-prescribing metrics and the interpretation of prescribing
trends.

Objective: The objectives were to (1) examine trends in opioid prescribing in Washington State between 2012 and 2017,
(2) assess the potential impact of adding tramadol to PDMP on these trends, and (3) describe challenges in defining and
implementing opioid-prescribing metrics.

Design: Analysis of quarterly summary statistics of opioid prescribing.

Setting: \Washington State.

Participants: \Washington State residents.

Main Outcome Measures: The metrics include measures of opioid prescribing overall and by age group, chronic opioid
prescribing, high-dose prescribing among those on chronic opioid therapy, prescribing of concurrent opioids and sedatives,
days’ supply of new opioid prescriptions, and transition from short-term to long-term use of opioids.

Results: In \Washington, the prevalence of any opioid prescribing, chronic opioid prescribing, high-dose opioid prescribing,
and prescribing of concurrent opioids and sedatives declined between 2012 and 2017 The prevalence of opioid prescribing
was higher in older than in younger age groups. The addition of tramadol to the Washington PDMP in 2014 affected the
observed prevalence of all opioid metrics and of all opioid-prescribing trends. Conclusions about trends in opioid prescribing
differ substantially depending on whether tramadol is included or not, particularly in 2014 and 2015.

Conclusions: The development of opioid-prescribing metrics is relatively new. There is likely much benefit of standard
definitions of opioid metrics at the state and national levels to track important trends and compare progress from state to

state.
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Ithough the percentage of opioid overdose
deaths involving prescription opioids has
declined,!?> the overall rate of overdose
deaths associated with prescription opioids remains
high.*>* High opioid doses, chronic use, and concur-
rent use of opioids and sedatives have been associ-
ated with a higher risk of fatal and nonfatal opioid
overdoses.’® Opioid-prescribing guidelines and use of
prescription drug monitoring programs (PDMP) are 2
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of the strategies being used to address the share of the
opioid epidemic attributable to prescription opioids.
In 2016, the Centers for Disease Control and Preven-
tion published national prescribing guidelines.” Many
individual states have published opioid-prescribing
guidelines, including Washington State, which has
published comprehensive guidelines on prescribing
opioids for pain.!” As of 2018, 49 of 50 states op-
erate statewide PDMPs to track controlled substance
prescriptions. Guidelines and PDMPs have been asso-
ciated with decreases in opioid prescribing overall as
well as reductions in high-dose prescribing, inappro-
priate prescribing, and opioid misuse.'!"!3

Utilizing consistent methods to track opioid pre-
scribing may help health care providers and insurers
improve prescribing practice and decrease morbidity
and mortality associated with opioid overdoses. As
one promising example, the Bree Collaborative,'* a
partnership of public and private health care sector
stakeholders in Washington, developed and adopted
a set of opioid-prescribing metrics in 2017" to sup-
port and track the impact of state efforts to reverse
the opioid epidemic.

State PDMPs are one source of data to monitor
prescribing trends.'*"” However, analyses of prescrib-
ing trends using PDMP data are impacted by changes
in PDMP reporting requirements and changes in the
scheduling of medications by the Drug Enforcement
Administration (DEA). One example is tramadol, a
pain medication that was originally considered low
risk. However, because of concerns about abuse and
addiction, on August 18, 2014, the DEA changed the
status of tramadol from being an unscheduled medi-
cation to a scheduled medication. In Washington, tra-
madol prescriptions were added to the state PDMP
at that time and tramadol prescriptions filled prior
to this date were not reported to the PDMP. The
addition of tramadol to the PDMP may affect the
prevalence of all opioid-prescribing metrics and may
impact the interpretation of changes in prescribing
trends.

The purpose of this article is to (1) examine trends
in opioid prescribing in Washington State between
2012 and 2017, (2) assess the potential impact of
adding tramadol to PDMPs on these trends, and
(3) describe challenges in defining and implementing
opioid-prescribing metrics.

Methods

Opioid-prescribing metrics

The Washington State Bree Collaborative developed
6 opioid-prescribing metrics through expert con-
sensus with public input.!'*** For this analysis, we
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present Washington opioid-prescribing metrics, as
implemented by the Department of Health Wash-
ington Tracking Network,” a source of state and
county public health data. The metrics include mea-
sures of opioid prescribing overall and by age group,
chronic opioid prescribing, high-dose prescribing
among those on chronic opioid therapy, prescribing
of concurrent opioids and sedatives, days’ supply of
new opioid prescriptions, and transition from short-
term to long-term use of opioids. The Department
of Health definitions of the metrics are shown in the
Table. Each metric was calculated by calendar quarter
and the population denominators were determined as
of April 1 of each year.?! Prevalence of opioid use was
defined as the number of patients who filled at least
1 opioid prescription during the calendar quarter di-
vided by the Washington population as of April 1*! of
that calendar year. The prevalence of having at least
1 opioid prescription in a quarter was also calculated
by age group (0-9, 10-17, 18-24,25-34, 35-44, 45-54,
55-64, 65-74, and 75+ years). Chronic use was de-
fined as having a 60 days’ or longer supply of opioids
dispensed in a calendar quarter. Among those pre-
scribed chronic opioids, 3 high-dose categories were
constructed: an average of at least 50, at least 90, or
at least 120 morphine milligram equivalents (MME),
which is a measure of opioid dosage relative to mor-
phine, per day over the calendar quarter. To calcu-
late the average MME, the total MME dispensed per
person during the calendar quarter was divided by
the number of days in the quarter (89-92 days). Con-
current sedatives was defined as having at least 1 day
of overlap of opioid and sedative prescriptions during
the quarter. Lists of medications classified as sedatives,
including hypnotics, benzodiazepines, carisoprodol,
and barbiturates, are available in the Opioid Prescrib-
ing Metrics document on the Washington State Bree
Collaborative Web site." If a patient did not have opi-
oids dispensed in a previous quarter, the patient was
considered to have new opioid use in the current cal-
endar quarter. For these new patients, the days’ supply
of the first prescription was assessed. The transition
from acute to chronic use was defined as the number
of new opioid users in one quarter who had at least
60 days’ worth of opioids dispensed in the next calen-
dar quarter. Opioid medications were identified using
National Drug Codes. Buprenorphine, which is used
to treat opioid addiction, was excluded from the cal-
culation of all metrics.

Data sources

The Washington State Prescription Monitoring Pro-
gram began collecting prescription data in late 2011;
provider access and data availability began January 1,
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Opioid-Prescribing Metrics in Washington State

Washington State Opioid-Prescribing Metrics: Washington Tracking Network

Opioid-Prescribing Metrics

Numerator Denominator

Any opioid prescription
Chronic opioid prescriptions
Prevalence of chronic opioid users

High-dose chronic opioid prescriptions

Prevalence of chronic opioid users
prescribed >120, >90, or >50 MME/d

Concurrent opioids and sedatives

Prevalence of opioid users with at least 1d
of overlap with a sedative
Days’ supply on first opioid prescription

Percent with <3, 4-7, 8-13, and >14 d supply
on the first opioid prescription among
new opioid users®

Transition from acute to chronic opioid prescriptions

Incidence of new users? transitioning to
chronic users
quarter

Number of patients with >1 opioid Rx filled

Number of patients with >60 d supply from
opioid Rx filled

Number of patients with chronic opioids with
dose >120, >90, or >50 MME/d

Number of patients with overlapping supply of
opioids and sedatives

Number of new users with <3, 4-7, 8-13, and
>14 d supply on the first opioid prescription

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

Number in population

Number in population

Number in population

Number in population

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

Number in population

Abbreviations: MME, morphine milligram equivalents. Rx, prescription.

aNew users: No opioid prescription in prior quarter and 1+ opioid prescription in current quarter (with respect to indicated quarter).

2012. For controlled substances, dispensers (primarily
pharmacies) provide the medication name, National
Drug Codes, dose, the date the medication was dis-
pensed, and days’ supply to the PDMP. For this anal-
ysis, we analyzed quarterly summary data from Jan-
uary 1, 2012, through December 31, 2017. Because
this analysis used only summary data, institutional re-
view board review was not required.

Statistical analysis

We examined prescribing trends in several different
ways, in part because various states and organizations
use different denominators for opioid-prescribing
metrics. To assess the impact of the tramadol schedul-
ing change, we described prescribing trends in Wash-
ington with and without including tramadol in the
construction of the metrics. Generally, we presented
the prevalence or incidence per 1000 population
for each metric. However, for the metric on chronic
opioid prescribing, we also presented the percentage
of patients with chronic opioids among patients with
any opioid prescription, in addition to presenting the
rate per 1000. Direct standardization using the 2000
US Census population proportions for gender and
5-year age groups was employed to obtain age- and
gender-adjusted estimates for most metrics (except
for prevalence by age group and days’ supply of the
first prescription).

Results

Trends in opioid-prescribing metrics
(excluding tramadol)

Between 2012 and 2017, the trend in the overall
prevalence of the population in Washington state
with an opioid prescription (excluding tramadol)
decreased from 98.2 per 1,000 in the first quarter
of 2012 to 69.8 per 1,000 in the fourth quarter of
2017 (Figure 1). The prevalence of the population
with chronic opioid prescriptions was 19.3 per 1000
population in the first quarter of 2012 and began
to decrease after 2015 with a prevalence of 15.7
per 1000 at the end of 2017. The prevalence of pa-
tients with chronic opioids with high doses decreased
slightly from 2012 through 2014 and began to de-
crease more rapidly after 2015. Using the 120 MME
level, the prevalence decreased from 3.2 per 1000
in 2012 to 1.6 per 1000 in 2017. The prevalence
of concurrent opioids and sedatives decreased from
19.5 per 1000 in the first quarter of 2012 to 11.6 per
1000 in the fourth quarter of 2017. Among patients
with new opioid prescriptions in the first quarter
of 2012, approximately 8% were dispensed with at
least a 14 days’ supply and the percentage remained
fairly constant between 2012 and 2017. The transi-
tion from acute to chronic opioids decreased from
approximately 1.2 per 1000 in 2012 to 0.5 per 1000
in 2017.
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FIGURE 1 Trends in Opioid-Prescribing Metrics With and Without Tramadol—\Washington Tracking Network: 2012-20172
aAdjusted estimates were calculated using direct standardization and the 2000 US Census population proportions for gender and 5-year age groups.

Trends in opioid-prescribing metrics
including tramadol

Conclusions about opioid-prescribing trends were
quite different when tramadol was included in the
analysis. When examining the trends in the preva-
lence of all opioids including tramadol, it appeared
that the prevalence of the population with an opioid
prescription increased in 2014 before decreasing in
later years. The prevalence of chronic opioids also
appeared to increase substantially in 2014 with the
addition of tramadol to the PDMP. The prevalence
of high-dose opioids did not differ much with and
without tramadol, although the prevalence for 50
MME or more was slightly higher with tramadol.

The prevalence of concurrent prescribing of opioids
and sedatives also appeared to increase in 2014 when
tramadol was included.

Trends in opioid prescribing by age

The prevalence of prescription opioids was higher in
older than in younger age groups (Figures 2A and 2B).
As an example, in the first quarter of 2012, the preva-
lence of opioid prescribing in the 55- to 64-year-old
age group (151.2/1000) was about twice as high as
the prevalence in the 18- to 24-year-old age group
(75.7/1000). Between 2012 and 2017, the preva-
lence of opioid prescriptions (excluding tramadol) de-
creased in all age groups (Figure 2A). When tramadol

A: Without tramadol

2012 2013 2014 2015 2016 2017
Year

B: With tramadol

2012 2013 2014 2015 2016 2017
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FIGURE 2 A and B, Age-Specific Prevalence of Any Opioid Prescription With and Without Tramadol—Washington Tracking Network: 2012-2017
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Opioid-Prescribing Metrics in Washington State
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FIGURE 3 A and B, Difference in Trends When Calculating Chronic Opioid Prescribing Using Prevalence Versus Percent

was included, it appeared that opioid prescribing in-
creased in 2014 and 20135, especially in older age
groups (Figure 2B).

Comparing trends calculated as rates versus
percentages

The opioid-prescribing metrics can be calculated as
the prevalence or incidence per 1000, or alterna-
tively, as the percentage of opioid users or percent-
age of those on chronic opioids.”?> We compared
the trends using the prevalence and using percentages
for each of the opioid-prescribing metrics. Although
the trends for most measures were similar (data
not shown), the conclusions about trends in chronic
opioid prescribing were dependent on the method
used. In Figure 3A, the prevalence of chronic opioid
prescribing per 1000 population was relatively steady
between 2012 and 2015 and then began to decline.
When this metric was calculated as the percentage
with chronic opioid prescriptions among those with
any opioid prescription (Figure 3B), chronic opioid
prescribing appeared to increase (from about 20% to
about 24%).

Discussion

In Washington, the prevalence of any opioid pre-
scribing, chronic opioid prescribing, high-dose opioid
prescribing, prescribing of concurrent opioids and
sedatives, and transition from acute to chronic use all
declined between 2012 and 2017. This is consistent
with recent state and national trends.'***” We also
found that the prevalence of opioid prescriptions
was higher in older than in younger age groups,
which is similar to the patterns observed in Towa,?®
in Minnesota,”” and in nationally representative com-
mercially insured samples.?**! The persistently high

prescribing in all 3 older age groups may be important
sentinel information related to the recently reported
increasing mortality and increasing nonfatal over-
doses reported in this population.* Examination of
these opioid-prescribing trends in Washington identi-
fied a number of issues that may affect the quality of
the data used and interpretation of the results.

The addition of tramadol to the Washington PDMP
in 2014 affected the observed prevalence of all opioid
metrics and of all opioid-prescribing trends. When us-
ing the Washington PDMP data, conclusions about
trends in opioid prescribing differ substantially de-
pending on whether tramadol is included or not,
particularly in 2014 and 2015. Because tramadol
was newly required to be reported to the PDMP in
August 2014, when it became a scheduled medication,
and because tramadol prescriptions were not included
in the PDMP prior to that, using PDMP data to as-
sess opioid-prescribing trends without accounting for
tramadol could be misleading, depending on the time
period involved. When tramadol was included, there
was an observed increase in most measures of opi-
oid prescribing in 2014 and 2015. However, these
patterns are an artifact of which medications were
required to be reported to the PDMP during these
years. When tramadol was excluded from the analysis,
there were decreases in the prevalence of prescribing
any opioids, in the prevalence of chronic opioid pre-
scribing, and in the prevalence of prescribing concur-
rent opioids and sedatives between 2012 and 2017.
To evaluate any changes in opioid-prescribing trends
that use PDMP data and encompass DEA schedule
changes in 2014, we recommend excluding tramadol
to have a stable list of medications over time. Al-
ternatively, if starting in 2015 or later, analyses of
trends can include tramadol and all other opioids.
Some states present trends in opioid prescribing with
and without tramadol,”” others include a description
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of changes (eg, scheduling tramadol and reschedul-
ing hydrocodone),'”*** and others begin analysis after
these changes occurred.'® Because tramadol was not
included in the PDMP prior to 2014, we are unable
to determine whether there were changes in tramadol
prescribing in Washington after it was scheduled by
the DEA. However, in 2014, the DEA also changed hy-
drocodone from a schedule III medication to a sched-
ule I medication. Using a large commercial insurance
database, the hydrocodone schedule change was as-
sociated with a decrease in hydrocodone prescribing
between 2013 and 2015, but there was no change in
tramadol prescribing during the same years.*

Another data issue is that seasonal “cycling” can oc-
cur, which can make it difficult to interpret prescribing
trends over a year. This was most evident in the preva-
lence of any opioid prescribing (Figure 1) but occurred
with each metric. This pattern could occur if the an-
nual population denominator overestimated the total
population for the early part of the year and underes-
timated the population at the end of the year. It can
also occur if there are seasonal variations in health
care access and use in the population, such as having
new insurance coverage at the beginning of the year
or after meeting deductibles later in the year.**

In the course of this analysis, we also observed in-
creases in the prevalence of some of the metrics (eg,
transition from acute to chronic opioids and high
dose) in 2015 even after accounting for the addition
of tramadol to the PDMP in 2014. One possible ex-
planation could be that the Veterans Administration
began reporting prescriptions to the PDMP in March
of 2015; however, we are unable to assess the impact
of the inclusion of Veterans Administration prescrip-
tions with the available data.

Concurrent use of opioids and sedative-hypnotics
has been associated with a high risk of opioid
overdose.! Guidelines recommend against prescribing
benzodiazepines or other sedatives with opioids and
the Food and Drug Administration requires a black
box warning,*® but opioids and sedatives are often
prescribed concurrently. Estimates of concurrent
prescribing vary on the basis of how the overlap is
defined and which medications are included. For ex-
ample, using the National Ambulatory Care Survey,
of patients prescribed opioids between 2001 and
2010, 8% with acute pain and 16% with chronic
pain were coprescribed opioids and benzodiazepines,
while 33% with acute pain and 36% with chronic
pain were prescribed opioids and any sedative hyp-
notics concurrently.** Similarly, using the IMS Health
Total Patient Tracker, concomitant opioids and ben-
zodiazepines were relatively rare in non-chronic
opioid users (3%-4%) but were very common
(about 40%) in those with chronic opioids.** Among
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Medicare beneficiaries, about 25% of patients with
at least 1 opioid prescription had at least 5 days
overlap with a benzodiazepine, although there was
substantial variation by state.** There are various
ways to measure concurrent prescribing of opioids
and sedatives. One method is to determine whether
there is at least 1 overlapping day* or at least 5 days?®
of opioid and sedative prescriptions. Another method
is to measure opioids and sedatives dispensed at the
same time.”” Others focus on concurrent sedatives
among patients with chronic opioids.”” In addition,
the definition of sedatives has varied. Some states (eg,
Pennsylvania*® and Rhode Island*’) and the Centers
for Disease Control and Prevention clinical quality
improvement opioid-prescribing measures focus on
benzodiazepines.”> Washington State uses a general-
ized category of sedating drugs (inclusive of sedative
hypnotics, benzodiazepines, carisoprodol, and/or
barbiturates).”>?° Differences in these definitions
make it difficult to compare estimates of concurrent
opioids and sedatives from various sources.

There are other issues to consider when compar-
ing opioid-prescribing rates across states and nation-
ally including whether the rates are calculated per
month, per quarter, or per year; whether the numer-
ator used to calculate opioid-prescribing rates is the
number of opioid prescriptions or the number of
individuals with at least 1 opioid prescription; and
whether the denominator used to calculate opioid-
prescribing rates is the number of people in the popu-
lation or the number of opioid users. For example, the
Centers for Disease Control and Prevention recently
reported an overall prescribing prevalence of 58.7 per
100 persons in 2017, which was calculated by divid-
ing the number of opioid prescriptions per year by
the population.*® In contrast, in 2017 in Washing-
ton, the overall prescribing prevalence was 69.8 per
1000, which was calculated by dividing the number of
people with at least 1 opioid prescription in the calen-
dar quarter by the population. In addition, the conclu-
sions about trends in chronic opioid prescribing differ
depending on whether the metric is calculated as the
prevalence per 1000 or as the percentage of opioid
users. The prevalence of chronic opioid prescribing
in this population decreased between 2012 and 2017
but the percentage of chronic opioid use among opi-
oid users increased over the same years. This pattern
can occur if the level of acute prescribing is decreas-
ing so that chronic prescribing accounts for a larger
percentage of all opioid prescriptions. These examples
show how different definitions may make it difficult to
compare measures across jurisdictions and may lead
to different conclusions about the magnitude of pre-
scribing or trends in opioid prescribing and highlight
the potential benefit of standardizing definitions.
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There are a number of limitations in this analysis
of opioid-prescribing trends and of the use of PDMP
data to monitor opioid prescribing. First, there are no
clinical data included in the PDMP, so it is difficult
to determine whether prescriptions, dosages, or tran-
sitions to chronic opioids (ie, cancer, end of life) are
appropriate and, therefore, we do not have a target or
goal for the appropriate level of prescribing for many
of the metrics. Another limitation is that all calcula-
tions are based on the dispensed amounts, rather than
the amount consumed. Although some patients may
not take any of the opioids or may take more or less
than what was prescribed, the calculations assume
that patients are taking the maximum prescribed
dose. Also, using these opioid-prescribing metrics, pa-
tients who fill an opioid prescription one quarter and
then have a gap of at least 1 calendar quarter without
filling an opioid prescription will be considered a new
user the next time they fill a prescription. Similar to
other changes with administrative data (eg, the tran-
sition from International Classification of Diseases,
Ninth Revision, Clinical Modification [ICD-9-CM]
to International Classification of Diseases, Tenth
Revision, Clinical Modification [ICD-10-CM]),*
when there are changes to pharmacy data such as a
medication is scheduled or rescheduled by the DEA,
when a new drug comes on the market, or when there
are changes to required reporting to the PDMPs (eg,
Veterans Administration), there may be changes in
prescribing trends that are difficult to interpret. In
addition, tramadol-prescribing practices may have
changed after it was scheduled by the DEA, but be-
cause tramadol was not included in the PDMP prior
to being scheduled, we are unable to assess changes
in tramadol prescribing using PDMP data prior to
2014. Commercial or public insurance databases
may be more complete sources of prescribing data in
some circumstances, since all pharmacy bills would

be included, not just those required to be reported to
the PDMP.

Conclusions

We have demonstrated that monitoring temporal
trends in opioid prescribing can signal how states,
counties, health plans, or public programs are faring
in efforts to reverse the opioid epidemic. There are
promising downward trends in prevalence of any opi-
oid prescribing, chronic opioid prescribing, high-dose
opioid prescribing, prescribing of concurrent opioids
and sedatives, and transition from acute to chronic
prescribing. These trends should translate into fewer
fatal and nonfatal overdoses associated with prescrip-
tion opioids and fewer people developing opioid use
disorder.

Opioid-Prescribing Metrics in Washington State

Implications for Policy & Practice

W Utilizing consistent methods to track opioid prescribing may
help improve prescribing and decrease opioid-related mor-
bidity and mortality.

W Prescribing trends are impacted by changes in PDMP report-
ing requirements and DEA scheduling of medications.

MW The scheduling of tramadol by the DEA and the addition of
tramadol to the PDMP in 2014 affected the observed preva-
lence of all opioid metrics.

B To account for the addition of tramadol to the PDMP in 2014,
states can present opioid-prescribing trends with and with-
out tramadol included, can present trends beginning in 2015,
or can include a description of reporting changes.

The development of opioid-prescribing metrics is
relatively new. Although there is similarity in many
of the overall concepts measured*' (eg, high dose,
concurrent opioids/sedatives), metric definitions vary
within Washington State, across states, and nati-
onally.!$:20:27:31.41-43 Ag practice guidelines and anal-
ysis of PDMP data become increasingly robust and
more detailed opioid-prescribing information be-
comes available, there is likely much benefit to be
gained by standardizing definitions of opioid metrics
at the state and national levels to track important
trends and compare progress from state to state.
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