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Abstract: An opioid overdose epidemic emerged in the United States following increased opioid

prescribing for chronic noncancer pain. In 2007, Washington State agencies implemented an opioid

dosing guideline on safe prescribing for chronic noncancer pain. The objective of this population-

based observational studywas to evaluate opioid use and dosing before and after guideline implemen-

tation. We identified 161,283 workers aged 18 to 64 years with$1 opioid prescriptions in Washington

Workers’ Compensation, April 1, 2004, to December 31, 2010. Prevalence and incidence rates of opioid

usewere assessed.We compared pre- andpostguideline chronic and high-dose use ($120mg/d) among

incident users. The mean monthly prevalence of opioid use declined by 25.6% between 2004 (14.4%)

and 2010 (10.7%). Fewer incident users went on to chronic opioid therapy in the postguideline period

(4.7%; 95%confidence interval [CI], 4.5–5.0%) than in the preguideline period (6.3%; 95%CI, 6.1–6.6%).

Comparedwith preguideline incident users, postguideline incident userswere 35% less likely to receive

high doses (adjusted odds ratio = .65; 95% CI, .59–.71). Although the extent to which decreases were

due to the guidelines is uncertain, to our knowledge, this is the first report of significant decreases in

chronic and high-dose prescription opioid use among incident users.

Perspective: Evidence-based strategies for opioid risk management are needed to help abate the

epidemic of opioid-related morbidity and mortality. The study findings suggest that opioid dosing

guidelines that specify a ‘‘yellow flag’’ dosing threshold may be a useful tool in preventing escalation

of doses into ranges associated with increased mortality risk.

ª 2013 by the American Pain Society
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pioid analgesics were increasingly prescribed
for long-term treatment of chronic noncancer
pain (CNCP)7,9,20,23 following advocacy for

greater attention to pain and its relief by pain
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management leaders and subsequent changes in state
laws and regulations.4 In recent years, there has been
a national epidemic of overdose deaths and morbidity
related to prescription opioids.33 Accidental poisonings
have become the leading cause of unintentional injury
death in the United States, largely owing to the rise
in deaths associated with prescription opioids.33 In
2008, the opioid-related mortality rate in the U.S. was
4.8 per 100,00033 whereas the rate in Washington State
was more than 50% higher (7.4 per 100,000).36 The
number of opioid-related deaths among Washington
residents increased from under 50 in 1995 to over 500
in 2008.36

Parallel trends were evident in the Washington
workers’ compensation (WC) system, with more than
100 deaths due to accidental overdose from opioids be-
tween 2000 and 2010.20 Prescriptions for Schedule II
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opioids (the most potent opioids) in WC nearly tripled
between 1996 and 2006,17,20 and mean daily doses for
long-acting Schedule II opioids were as high as 140 mg
morphine-equivalent dose (MED)/d in 2006.17 Multiple
studies have found that opioid-related morbidity and
mortality rates were highest among high-dose
users.5,14,22

In response to the emerging epidemic of unintentional
poisonings, the Washington Agency Medical Directors’
Group (AMDG) collaborated with clinical and academic
pain experts to develop and implement the Interagency
Guideline on Opioid Dosing for Chronic Non-Cancer Pain
in 2007.20,48 The goal of the Guideline was to assist
primary care providers in more safely and effectively
prescribing opioids to CNCP patients initiating opioid
therapy and to prevent these new patients from
escalating to high-dose opioid use if they were not
benefiting from opioid therapy. The Guideline was in-
tended as a resource for primary care providers who do
not specialize in pain medicine. A key feature was the
recommendation that providers not exceed a dosing
threshold of 120 mg MED/d for patients who did not
have clinically meaningful improvement in pain and
function without first obtaining a pain specialist consul-
tation.
The AMDG Guideline was the first to provide specific

prescription opioid dosing guidance.20 The Guideline
also included recommendations for best practices for pa-
tient selection and risk assessment, initiating and discon-
tinuing opioid therapy, and transitioning to chronic
opioid therapy. Following its online release in 2007,
dissemination of the Guideline also included numerous
presentations to provider groups, free web-based
training for continuing medical education credits, and
access on the National Guideline Clearinghouse1 and
Washington Medical Association websites.
We previously reported that the number of Washing-

ton WC opioid prescriptions, the mean daily long-
acting opioid dose, the percentage of claimants
receiving work disability benefits with doses $120 mg
MED/d, and the number of unintentional opioid
poisoning deaths all decreased after 2007.20 However,
in that study, examination of high-dose opioid use was
restricted to long-acting opioids and claimants receiving
work disability compensation, incident and chronic
opioid use were not assessed, and pre- versus post-
Guideline prescribing patternswere not compared statis-
tically.
The current study expanded on this prior work tomore

closely examine opioid use and dosing patterns in the
Washington WC population before and after Guideline
implementation by assessing the incidence of opioid
use, chronic use among incident opioid users, and high-
dose opioid use, including all prescription opioids and
all claimants. Because the main emphasis of the AMDG
Guideline was to prevent potentially unsafe opioid
dose escalation among patients initiating opioid ther-
apy, we also compared pre- and post-Guideline rates of
chronic and high-dose opioid use among incident users
to determinewhether these rates decreased after Guide-
line implementation.
Methods

Study Setting and Population
The Washington Department of Labor and Industries

(DLI) is the sixth largest WC insurer in the U.S. and the
sole regulator of WC in Washington. DLI reviews as
many as 130,000 claims for work-related injuries and
illnesses in 1 year. The DLI State Fund is the direct
insurer for approximately 2.3 million covered workers
who account for two-thirds of the non-Federal Wash-
ington workforce. The remaining one-third work for
and are covered by approximately 350 large, self-
insured companies. For this study, we examined State
Fund claims data. Complete claims data from the
self-insured companies are not available for use.
Approved State Fund claims typically remain open un-
til a provider certifies that the worker’s injury has
healed or would not likely benefit from further medi-
cal care. The DLI administrative database, the Medical
Information Payment System (MIPS), tracks all requests
for billing and payment of health care services directly
related to the covered injury or illness. The extensive
database contains computerized billing data for all al-
lowed claim-related hospital, outpatient medical, and
pharmacy services allowed under injury claims and is
commonly used for research purposes.16-20,39 The
MIPS point-of-sale pharmacy database captures com-
plete information on outpatient prescriptions,
including drug name, strength, quantity, days’ supply,
national drug code, and dispense date for each medi-
cation dispensed. We obtained MIPS data for all opioid
prescriptions in 2004 to 2010. The study was approved
by the University of Washington institutional review
board. Because the research involved no more than
minimal risk and included a large number of individ-
uals, the requirement for informed consent was
waived.
We identified 161,283 workers in Washington WC

aged 18 to 64 years with an accepted DLI injury claim
and at least 1 paid opioid prescription (oral or trans-
dermal) dispensed between April 1, 2004, and December
31, 2010. Workers who had a medical bill containing an
International Classification of Diseases, Ninth Revision,
Clinical Modification code for cancer other than nonme-
lanoma skin cancer were excluded. For individuals with
multiple injury claims, we aggregated prescriptions
across all claims.
Opioid-Related Measures
We grouped opioids by generic, short- versus long-

acting properties, andDrug Enforcement Administration
schedule. This schedule ranks controlled substances with
recognized medical uses on a scale of II through V, with
Schedule II having the highest abuse potential (Schedule
I drugs cannot be legally prescribed). We further catego-
rized opioids as short-acting Schedule II, long-acting
Schedule II, or non–Schedule II (including nonscheduled
tramadol).46

The first opioid prescription dispensed during the
study period for each worker was defined as the index
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prescription. For each prescription, we defined the
start date as the dispense date and the end date as
the dispense date plus days’ supply minus 1. The dates
encompassed by a prescription were counted as the
days covered by opioids. If an individual had 2 or
more prescriptions with days’ supply covering the
same dates, the overlapping dates were counted as 1
covered day.
We defined a worker as an incident user if no opioid

prescriptions were dispensed in the 3 months prior to
the index prescription. For users with an index prescrip-
tion in April–June 2004 (the first 3 months of our study),
the 3-month pre-prescription window included the rele-
vant dates in January-March 2004. An incident-chronic
user was defined as an incident user who had at least
90 days (consecutive or nonconsecutive) covered by opi-
oids in the 180 days after the index prescription start
date.
The prevalence of opioid use among all workers in

Washington WC aged 18 to 64 years was determined
for each year and each quarter as the mean of the
monthly rates in each time segment. To obtain monthly
prevalence, we divided the number of all opioid users
in that month by the total number of claimants with an
open claim that month (estimated by DLI). The mean
monthly prevalence for a quarter was calculated as the
sum of the 3 monthly rates in that quarter divided by 3.
The mean monthly prevalence for a year was calculated
as the sum of the 12 monthly rates in that year divided
by 12 (the calculation for 2004 used 9 monthly rates
and divided by 9 since the study began in April 2004).
We assessed the quarterly rate of incident users who
became chronic by dividing the number of incident-
chronic users by the total number of incident users in
the quarter.
We computed a worker’s daily dose for each opioid

prescription as the total number of pills (or patches)
dispensed multiplied by the drug strength, divided by
the days’ supply. Daily doses were then converted to
MED using published conversion factors.45,46,48 If an
individual had prescriptions with overlapping dates,
the daily dose was defined as the sum of the doses
from the different prescriptions for the same day. We
estimated the daily dose per quarter for an individual
as the sum of the doses on the days in the quarter
divided by the number of days in that quarter covered
by opioid prescriptions.
For each year, we determined the proportions of inci-

dent users and of incident-chronic users who received
high daily opioid doses on any 30 days (consecutive or
nonconsecutive) within 1 year of the index prescription
(ie, the index prescription start date plus 365 days). We
included prescriptions dispensed in 2011 for workers
with an index prescription in 2010. We defined 3 high-
dose categories: $60, $90, and $120 mg MED/d.
Pre- and Post-Guideline Implementation
Time Periods
The Washington Guideline was released online on

March 22, 2007, but for purposes of the study we consid-
ered April 1, 2007, as the implementation date. We
defined the pre-Guideline period as April 2004 to March
2007 and the post-Guideline period as April 2007 to
December 2010.
Statistical Analysis
Descriptive statistics were used to characterize opioid

users, prescriptions, and doses in 2004 to 2010. To
compare the rate of incident users who became chronic
users in the pre- versus post-Guideline time periods, we
conducted an interrupted time series analysis using a
segmented linear regressionmodel.47 Thismodel allowed
us to compare the pre- and post-Guideline trends in quar-
terly rates while accounting for underlying changes in
rates that would be expected had there been no policy
change. Themodel included a linear term for the quarter,
an indicator for whether the quarter was before or after
Guideline implementation, and a linear term for the time
sinceGuideline implementation.Weobtained 95%confi-
dence intervals (CIs) and performed the Durbin-Watson
test47 for autocorrelation.
We constructed a logistic regressionmodel to compare

pre- versus post-Guideline incident users on the odds of
receiving$120 mgMED/d on any 30 days within the first
year, adjusting for worker age and gender. Workers who
received their first opioid prescription in April 2006 to
March 2007 were excluded from this model to ensure
that the 1-year follow-up did not extend beyond the
Guideline implementation date. All analyses were con-
ducted using Stata Statistical Software Release 12 (Stata-
Corp, College Station, TX).38
Results
Among the 161,283 injured workers with a dispensed

opioid prescription, the mean (SD) age was 39.2 (11.7)
years and the majority were male (68.9%). The annual
number of opioid prescriptions ranged from a high of
165,017 in 2006 to a low of 101,278 in 2010 (Table 1).
Opioid prescriptions consisted mostly of non–Schedule
II medications across all years (57.4–62.4%). The propor-
tion of prescriptions that were for long-acting Schedule
II opioids peaked at 8.6% in 2007, then decreased to a
low of 4.1% in 2010. The proportion of prescriptions
that were for short-acting Schedule II opioids increased
over those years from 32.5% to 38.4%.
Temporal Trends in Opioid Use
Overall, the mean monthly prevalence of opioid use

declined by 24.3% between 2004 (14.4%) and 2010
(10.9%) (Table 2). The decrease in prevalence was great-
est (24.3%) between 2008 Quarter 1 and 2010 Quarter 4
(Fig 1). Meanmonthly incidence rates of opioid use were
low across all years (2.9–4.1%) (Table 2), but decreased by
26.8% overall between 2004 and 2010.
As illustrated in Fig 2, the proportion of incident users

who became chronic users decreased overall by 52.7%
between 2004 Quarter 1 (7.4%) and 2010 Quarter 4
(3.5%). Results from the segmented regression analysis
showed that, on average, significantly fewer incident



Table 1. Opioid Prescriptions and Users, Washington WC, 2004 to 2010

YEAR

TOTAL

OPIOID PRESCRIPTIONS OPIOID USERS

SHORT-ACTING SCHEDULE II LONG-ACTING SCHEDULE II NON–SCHEDULE II TOTAL INCIDENT

N N (%) N (%) N (%) N N

2004 120,300* 38,365 (31.9) 6,778 (5.6) 75,157 (62.5) 30,208* 21,590*

2005 163,318 53,227 (32.6) 11,027 (6.8) 99,064 (60.7) 36,412 24,759

2006 165,017 51,631 (31.3) 14,064 (8.5) 99,322 (60.2) 37,127 23,501

2007 156,992 50,960 (32.5) 13,473 (8.6) 92,559 (59.0) 34,812 20,621

2008 155,903 54,318 (34.8) 9,227 (5.9) 92,358 (59.2) 37,953 22,850

2009 125,290 46,594 (37.2) 6,667 (5.3) 72,029 (57.5) 33,753 19,362

2010 101,278 38,977 (38.5) 4,132 (4.1) 58,169 (57.4) 31,127 18,481

*Totals for 2004 are based on Quarters 2 to 4 (study did not include Quarter 1).
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users became chronic in the post-Guideline period (4.7%,
95% CI = 4.5–5.0%) than in the pre-Guideline period
(6.3%, 95% CI = 6.1–6.6%; P < .001). Rates of incident-
chronic use significantly decreased per quarter in both
the pre-Guideline period (�.10, 95% CI = �.17, �.03;
P = .01) and the post-Guideline period (�.18, 95%
CI = �.23, �.13; P < .001). Although the rate of decrease
was greater in the post-Guideline period, the compari-
son between the pre- and post-Guideline trends did
not reach statistical significance in the segmented linear
regressionmodel (P = .07). No significant autocorrelation
was present in the data (Durbin-Watson test,47 P = .84);
thus, further adjustment was not necessary.
High-Dose Use
The median (interquartile range) daily opioid dose in

each quarter remained fairly stable over the study
period, ranging from 36.5 (23.3–58.7) to 37.5 (23.6–
60.0) mgMED. For incident users, the median (interquar-
tile range) daily dose in the first quarter of use changed
little over time with doses between 33.3 (25.0–50.0) and
37.5 (25.0–56.3) mg MED.
Between 2004 and 2010, high-dose use among inci-

dent users similarly decreased for daily doses of $60,
$90, and $120 mg MED (Table 3). In 2004, 1.8% of inci-
dent users reached daily doses of $120 mg MED/d on 30
Table 2. Prevalence and Incidence of Opioid
Use, Washington WC, 2004 to 2010

YEAR

MEAN MONTHLY

TOTAL WC
CLAIMANTS*

MEAN MONTHLY

TOTAL OPIOID USERS

MEAN MONTHLY INCIDENT
OPIOID USERS

N N (%) N (%)

2004 58,311 8,375 (14.4) 2,399 (4.1)

2005 59,013 8,507 (14.4) 2,063 (3.5)

2006 60,248 8,648 (14.4) 1,958 (3.3)

2007 59,620 8,170 (13.7) 1,718 (2.9)

2008 57,691 8,212 (14.2) 1,904 (3.3)

2009 51,634 6,623 (12.8) 1,614 (3.1)

2010 50,729 5,429 (10.7) 1,540 (3.0)

*Claimants from the overall WC population were included if they had an open

claim at any time during the month.
days or more within 1 year. By 2010, the rate of opioid
use at this level decreased by 55.6% among incident
users to .8%. After adjusting for age and gender, post-
Guideline incident users were 34.9% less likely to
receive doses of $120 mg MED/d, as compared with
pre-Guideline incident users (odds ratio = .65; 95% CI
= .59–.71, P < .001). Among incident-chronic users, the
proportion with doses $120 mg MED/d was highest in
2006 (18.7%) and remained above 15% until dropping
to 13.6% in 2010.
Discussion
This study builds on our previous research in theWash-

ingtonWC population and contributes new information
on trends in prevalent, incident, incident-chronic, and
high-dose opioid use in Washington WC between 2004
and 2010, encompassing periods before and after
dissemination of the Washington Opioid Dosing Guide-
line. Both prevalence and incidence rates of opioid use
decreased by 24% between 2004 and 2010. Most
dramatically, the proportion of incident users who tran-
sitioned to chronic opioid use declined by more than
half. Compared with the pre-Guideline period,
incident-chronic use, on average, was significantly lower
following release of the Guideline. Incident users in the
post-Guideline period were also less likely to reach high
daily doses than were pre-Guideline incident users.
Although a substantial minority of incident-chronic
users received high opioid doses across study years, the
data revealed a decrease in 2010. To our knowledge,
this study is the first report of significant decreases in
chronic and high-dose use among incident prescription
opioid users.
Few studies have examined population-based pre-

scription opioid use rates. In Arkansas Medicaid, 30%
of enrollees received opioids in 2005 compared with
26% in 2000.40 Incident opioid use among enrollees in
a Washington nonprofit health care system increased
from 15% in 1997 to 16% in 2005, and the rate of
incident-chronic use was 5% in 2005.6 Rates in this study
appear to be higher than rates in WashingtonWC. How-
ever, unlike our study, the health care system members
could have multiple incident episodes of opioid use,
were counted as chronic if they used opioids episodically



Figure 1. Prevalenceof opioid use among injuredworkers,meanmonthly rates per quarter,WashingtonWC, 2004 to 2010. The prev-
alence of opioid use (%) per quarter among all workers in Washington WC aged 18 to 64 years. Quarterly rates of opioid use were
estimated as the mean of the monthly rates in that quarter.
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before transitioning to chronic use, and tended to have
long-term enrollment that permitted extensive follow-
up. In Ohio WC, a reported 19% of claimants in 2008 to
2009 received opioids,13 but this was likely an underesti-
mate because it excluded non–Schedule II opioids, which
are the most frequently prescribed opioids in the U.S.12

and comprised more than half the opioid prescriptions
in our study. Another study methodological difference
is that we calculated rates of opioid use permonth rather
Figure 2. Rate of incident userswhobecame chronic users,meanmo
terly rate of incident users who became chronic (%) among Washin
$90 days (consecutive or nonconsecutive) covered by opioids in the
than per year to account for changes in the WC popula-
tion resulting from individuals’ claims opening and clos-
ing at various intervals. By capturing the population in a
shorter time increment, we could better quantify the
impact of the Guideline at a specific point in time.
The decline in chronic opioid therapy among incident

users may be due, in part, to possible improvements in
patient selection and risk assessment using best practices
widely recommended for chronic opioid therapy.8,11,21,28
nthly rates per quarter,WashingtonWC, 2004 to 2010. The quar-
gton WC adults aged 18 to 64 years. Incident-chronic users had
180 days after their first opioid prescription was dispensed.



Table 3. High-Dose Opioid Use Among Incident and Incident-Chronic Users in the First Year of Use,
Washington WC, 2004 to 2010

YEAR OF INCIDENT USE N

WORKERS WHO REACHED SPECIFIED DOSE ON 30 OR MORE DAYS*

$60 MG MED $90 MG MED $120 MG MED

N (%) N (%) N (%)

All incident users

2004 21,590y 1,069 (5.0) 610 (2.8) 388 (1.8)

2005 24,759 1,117 (4.5) 617 (2.5) 382 (1.5)

2006 23,501 1,025 (4.4) 589 (2.5) 384 (1.6)

2007 20,621 811 (3.9) 454 (2.2) 289 (1.4)

2008 22,850 825 (3.6) 452 (2.0) 260 (1.1)

2009 19,362 658 (3.4) 346 (1.8) 226 (1.2)

2010 18,481 512 (2.8) 239 (1.3) 145 (.8)

Incident-chronic users

2004 1,496y 603 (40.3) 375 (25.1) 264 (17.6)

2005 1,559 628 (40.3) 382 (24.5) 260 (16.7)

2006 1,425 595 (41.8) 385 (27.0) 266 (18.7)

2007 1,225 455 (37.1) 280 (22.9) 189 (15.4)

2008 1,082 418 (38.6) 268 (24.8) 167 (15.4)

2009 814 308 (37.8) 194 (23.8) 135 (16.6)

2010 685 249 (36.4) 141 (20.6) 93 (13.6)

*Days were within 1 year of the index prescription start date and could be consecutive or nonconsecutive.

yTotals for 2004 are based on Quarters 2 to 4 (study did not include Quarter 1).
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Providers are advised to discontinue therapy if pain and
function are not improving or the patient displays
aberrant drug-related behaviors or other significant
adverse effects. It is plausible that the reduction in
incident-chronic use after Guideline implementation
may have prevented dose escalation and severe opioid-
related adverse events. Lowered incident-chronic use
may have also reflected growing concerns regarding
the risks of chronic opioid therapy.3,35,37 In a survey of
Washington primary care providers related to
Guideline implementation, 54% of the respondents
reported concerns over development of opioid
dependence, tolerance, or addiction and 30% reported
prescribing opioids less frequently.29 As many as one-
third of primary care physicians in low-income clinics in
the U.S. reported discontinuing opioid prescribing for
CNCP altogether.26

Dose escalation is common among chronic users and
can result in high prescribed doses2,19,25 associated with
increased risk of fatal and nonfatal overdose.5,14,22 The
AMDG’s main objective for the Guideline was to reduce
the risk of opioid overdose in CNCP patients by
preventing high-dose use in incident opioid users. Inci-
dent users were targeted in an attempt to deter dose
escalation among patients beginning chronic opioid
therapy. Our finding of a significantly reduced likelihood
of reaching $120 mg MED/d among post-Guideline inci-
dent users is consistent with the possibility that the
Guideline was successful in reducing dose escalation in
the target population and may mitigate known risks of
high-dose opioid use. Consistent with the Guideline-
recommended dosing threshold, the best current evi-
dence supports 100 to 120 mg MED/d as a ‘‘yellow flag’’
dosage at which the risk of morbidity and mortality rises
significantly.5,14,22 Two of these studies also reported
increased risk at lower doses (50–100 mg MED/d).5,14

These results emphasize the importance of screening
for risk before starting chronic opioid therapy, and
continuous monitoring throughout the course of
therapy.
The decrease we observed in high-dose use among

incident users coincided with reductions (in 2010) in
mean daily dose of long-acting Schedule II opioids
and in opioid-related mortality in Washington WC.20

Our current findings suggest that high-dose use
among incident-chronic users may also be decreasing.
However, prescribed daily doses still reached 120 mg
MED/d for 13% of incident-chronic users in 2010.
High doses have also been reported in WC populations
in other states. In Ohio WC, 9.2% of Schedule II opioid
users in 2008 to 2009 received doses $120 mg MED/
d (ever) during the 2 years.13 Among workers in Louisi-
ana WC with injuries during 1999 to 2002, average
daily doses were as high as 145.7 mg MED/d 1 year af-
ter injury.42

We cannot rule out changes in opioid use and dosing
after Guideline implementation resulting from general
increased awareness of the risk of opioid overdose
related to medical and nonmedical opioid use. Profes-
sional societies, emergency departments, and other or-
ganizations have promoted clinical guidelines for
opioid prescribing.11,21,32,43,44 The Centers for Disease
Control and Prevention (CDC) has been active in
educating individuals, providers, health insurers, and
state policy makers.33 The Food and Drug Administration
and state and local health departments have also aimed
to improve opioid safety.15,24,27,31 National media
coverage and scientific journal articles have brought
much attention to the rising rates of opioid overdose
and prescription opioid abuse.
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Some limitations in our study are inherent in use of
pharmacy claims data. We could not determine actual
medication intake or duration of use. We assumed pa-
tients took medications at the maximum rate allowed
as calculated by the dispensing pharmacist, which may
have overestimated daily dose and underestimated
days used. Also, the prescription dispense date may not
reflect the actual timing of medication use. Opioid use
may be underestimated as a result of prescriptions that
were denied, charged to other insurance, or paid for
out-of-pocket. Because we could not determine prior
opioid use for claimants new to the WC system, incident
and incident-chronic use may be overestimated. For
future studies, data on all legally dispensed opioids in
Washington will be available through the newWashing-
ton Prescription Monitoring Program (PMP).49

Another limitation is the lack of patient-reported out-
comes. Although the Guideline underscores the need for
monitoring improvements in patient pain and function,
our study could not address the impact of the observed
prescribing changes on pain-related outcomes. Little is
known concerning the effectiveness of chronic opioid
therapy for improving pain and function long-term. In
a previous Washington WC study, the average opioid
dose significantly increased by 62% among claimants
receiving opioid therapy throughout the year after
injury, yet only 27% showed a clinically meaningful
improvement in pain and only 16% showed a clinically
meaningful improvement in function.19 In a randomized
trial comparing stable opioid dose versus escalating dose
prescribing strategies, there was no difference on the
primary outcomes of usual pain and functional
disability.30 A recent study found no correlation between
changes in dose and pain.10 A stronger evidence base
regarding safety and effectiveness of opioid therapy,
and comparative effectiveness of chronic opioid therapy
versus alternative therapies for chronic pain, is needed to
optimize CNCP patient care, risk management, and
health policy decision making.
Urgent action is needed to prevent additional harms
from prescription opioid use that have become a public
health crisis.33 State and federal governmental agencies
have an instrumental role in strategic planning for
opioid risk management. The CDC has adopted the
Washington Guideline dosing criteria and advocates
its application in practice.33,34 Under new regulations
in Washington for CNCP management, the 5 Boards
and Commissions representing prescribers licensed to
prescribe controlled substances now have the
authority to enforce best practice use, including
attention to the dosing threshold.50 These regulations
also repealed earlier permissive legislation that
removed limitations on dose and duration of opioid
therapy.41 Similar laws in other states and collabora-
tions among government agencies may reduce opioid-
related morbidity and mortality. State PMPs could be
a valuable resource for comprehensive opioid prescrib-
ing data that can be used to identify statewide opioid
trends, high-risk populations, and inappropriate opioid
use. Improved registration, interoperability, and use of
PMPs among prescribers may help maximize the bene-
fits of PMPs.
The findings from this study suggest that clinical

opioid dosing guidelines for CNCP that specify a ‘‘yellow
flag’’ dosing threshold may be a useful tool for
improving the safety of opioid prescribing practices by
discouraging further dose escalation. Both chronic and
high-dose opioid use rates declined among incident
users after the Washington Guideline implementation.
Although the extent to which these decreases may
have been due to the Guideline cannot be established,
these findings contribute to the evidence base concern-
ing risk management strategies that may help to abate
the national epidemic of opioid-related morbidity and
mortality among patients with CNCP. Further research
is needed on risk factors for opioid-related adverse
events, as well as on optimal treatment strategies in
chronic opioid therapy.
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