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Abstract: Avoiding high opioid doses may reduce chronic opioid therapy (COT) risks, but the feasi-

bility of reducing opioid doses in community practice is unknown. Washington State and a health plan’s

group practice implemented initiatives to reduce high-dose COT prescribing. The group practice physi-

cians were exposed to both initiatives, whereas contracted physicians were exposed only to statewide

changes. Using interrupted time series analyses, we assessed whether these initiatives reduced opioid

doses among COT patients in group practice (n = 16,653) and contracted care settings (n = 5,552). From

2006 to June 2014, the percentage of COT patients receiving $120 mg morphine equivalent dose

declined from 16.8% to 6.3% in the group practice versus 20.6 to 13.6% among COT patients of con-

tracted physicians. The proportion receiving excess opioid days supplied declined from 24.0 to 10.4%

among group practice COT patients and from 20.1 to 14.7% among COT patients of contracted physi-

cians. Reductions in prescribing of high opioid dose and excess opioid days supplied followed state and

health plan initiatives to change opioid prescribing. Reductions were substantially greater in the group

practice setting that implemented additional initiatives to alter shared physician expectations

regarding appropriate COT prescribing, compared with the contracted physicians’ patients.

Perspective: Washington State and a health plan’s group practice implemented initiatives to reduce

high-dose COT prescribing. Group practice physicians were exposed to both initiatives, whereas the

health plan’s contracted physicians were exposed to only the statewide changes. Reductions in pre-

scribing of high opioid dose, average daily dose, and excess opioid days supplied followed state

and health plan initiatives to change opioid prescribing. Reductions were substantially greater in the

group practice setting that implemented additional initiatives to alter shared physician expectations

regarding appropriate COT prescribing, compared with the contracted physicians’ patients.
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ncreased prescribing of opioids for chronic pain has
been accompanied by large increases in drug overdose
and addiction involving prescription opioids.3,4,14,18 In
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2011, the federal government called for action to
decrease prescription drugmisuse.13 There is growing ev-
idence that the risks of opioid overdose and addiction
amongpatients on chronic opioid therapy (COT) increase
with opioid dose.2 Avoiding COT at higher doses might
reduce the risks of COT.
A Washington State guideline, initially published in

2007 and enacted into state law in 2010, recommended
caution in prescribing COT at higher doses, defined as a
daily morphine equivalent dose (MED) of 120 mg or
greater.24 Under this guideline, fewer recipients of
worker’s disability compensation received high doses of
opioids and there was a subsequent decline in the num-
ber of opioid-related deaths in this patient popula-
tion.7,9 However, it is not known whether statewide
guidance produced widespread changes in opioid dose
levels among COT patients in community practice.
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After Washington State published its COT guideline,
Group Health Cooperative (a Washington State insur-
ance plan and health care delivery system) implemented
additional initiatives in its group practice to alter physi-
cian expectations regarding COT prescribing. In contrast,
Group Health’s contracted physicians, who provide care
outside of the group practice setting, were exposed to
statewide COT guideline changes, but not to these addi-
tional group practice initiatives.
Davidoff5 observes that, ‘‘Once established, clinical

practices can be extraordinarily hard to abandon if sub-
sequent evidence and experience find them to be
ineffective, disruptive, or the cause of net-harm’’. Biller-
Andorno and Lee1 propose that the shared purpose
arising from focusing attention on goals broadly
accepted within a health care organization can change
physician practices. Relative to adoption ofmedical inno-
vations, changing clinical practices deemed ineffective or
unsafe have rarely been studied.5,10 This article compares
the rates of high opioid doses among COT patients after
changes in guidance regarding COT, undertaken
statewide and within a health plan. We compare
opioid prescribing trends in a group practice setting
that sought to alter shared physician expectations and
practices for COT patients with trends among the same
health plan’s contracted physicians, who were exposed
to the new statewide guideline but not the added
group practice initiatives. We assess whether these
changes reduced the average daily opioid dose
received by COT patients, and whether the changes
reduced the percentage of COT patients receiving high-
dose COT or excess days supplied of opioids.
We hypothesized that starting in 2008, after efforts to

alter prescribing expectations of primary care physicians,
the rate of reduction in average daily opioid dose and in
the percentage of COT patients receiving high opioid
doses would be greater in the group practice setting
relative to trends among contracted physicians who
were exposed only to the Washington State guideline
and legislation. We also hypothesized that any observed
reduction in opioid dose would be accompanied by a
reduction in the percentage of COT patients receiving
excess opioid days supplied. Our evaluation also assessed
whether a multi-faceted opioid risk reduction initiative
implemented later in 2010 in the group practice further
influenced prescribing of higher opioid doses beyond
any prescribing changes achieved through efforts to
alter shared expectations of physicians regarding appro-
priate opioid prescribing.
Methods

Setting
Group Health Cooperative16 is a large insurance plan

and care delivery system in Washington State with both
group practice and contracted care settings. Providers
in the group practice deliver care at Group Health’s
own facilities to about two-thirds of the plan’s enrollees.
The remaining enrollees make up Group Health’s con-
tracted care setting. They receive care from community
physicians in diverse clinical settings not operated by
Group Health. There was a substantially greater poten-
tial for Group Health Cooperative to change COT pre-
scribing expectations and practices in the group
practice than in the contracted care setting.
Opioid Risk Reduction Initiatives in the
Group Practice
The state first published its COT guideline in April

2007. In 2010, Washington State enacted legislation
mandating use of the guideline for long-term opioid
prescribing for chronic non-cancer pain, explicitly
excluding hospice care, end of life and palliative care,
and management of acute pain after injury or surgery.
In conformity with the guideline, prescribers were
required to conduct a physical examination and check
medical records to assess the appropriateness of pain
treatment, and to screen for risk of drug abuse and diver-
sion. For high-risk patients, the guideline recommended
developing a treatment plan and advised use of awritten
agreement outlining patient responsibilities including
urine drug screening. The guideline called for periodic
patient monitoring at least every 6 months, unless the
patient was on a stable dose of less than 40 mg MED in
which case annual review was sufficient. Periodic review
was intended to assess compliance with the treatment
plan and assess the patient’s condition. Physicians pre-
scribing long-acting opioids or methadone were
required to complete at least 4 hours of relevant
continuing medical education. Of particular relevance
to this research, physicians prescribing an average daily
dose of 120 mg or greater MED were asked to consult
with a pain specialist (through a patient visit, remote
evaluation of the patient by the specialist, or a telephone
consultation between the prescriber and the specialist)
unless the patient was on a stable dose and the patient’s
pain and functional status were also stable. Situations in
which there was a short-term increase in dose tomanage
an exacerbation were exempted.
In the second half of 2006 and thereafter, Group

Health’s group practice sought to change shared expec-
tations regarding COT prescribing in primary care. Pri-
mary care leadership, together with consulting
rehabilitation medicine specialists, encouraged greater
caution in prescribing opioids for chronic pain and
discouraged dose escalation and use of higher opioid
doses with COT patients.17 Over several years, the medi-
cal director of rehabilitation medicine delivered occa-
sional voluntary educational presentations about
managing chronic pain and opioid prescribing. Typically
about one-fourth of group practice primary care physi-
cians (PCPs) attended these presentations. Group Health
established a clinical policy making PCPs responsible for
overall opioid management of their COT patients. PCPs
and clinic medical directors received lists of their COT pa-
tients, which flagged those receiving high opioid doses,
defined by the Washington State guideline as 120 mg or
greater MED. Physicians with unusually large numbers of
COT patients taking high opioid doses received feedback
and supervisory guidance from clinic medical directors.
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These efforts sought to change shared expectations of
prescribers about appropriate management of patients
using opioids long term.
Neither the state guideline and legislation nor the

Group Health initiatives sought to reduce the percent-
age of patients receiving COT. Clinical decisions about
whether and for how long to prescribe COT for chronic
pain were left to physician discretion. Although we
report trends in the percentage of adult patients
receiving COT in the group practice and contracted
care settings, we do not attempt to evaluate the impact
of the interventions on the prevalence of COT in the
study populations.
In September 2010, GroupHealth implemented amulti-

faceted opioid risk reduction initiative in its group
practice clinics. This initiative included a standard guide-
line establishing minimum standards for risk-stratified
COTmonitoring (including urine drug testing), documen-
tation of standard care plans in the medical record
describing the treatment regimen and the PCP respon-
sible for COT management, periodic monitoring visits,
andmodifications to the prescription refill process to pre-
vent urgent refill requests.20 Themulti-faceted opioid risk
reduction initiative sought to increase the conformity of
opioid prescribing and management for chronic non-
cancer pain with the recently enacted state legislation.
To support implementation, the initiative used prac-

tice tools such as patient education materials, a care
plan template, and an online calculator for estimating
MED; performance measures tracking the development
of COTcare plans in the electronic health record; medical
staff leader advocacy; expert consultation for physicians
in each primary care clinic; and financial incentives for
completing COT care plans. Medical staff leadership
mandated a 90-minute online continuingmedical educa-
tion course about chronic pain management and opi-
oids, which 87% of group practice PCPs completed.
After taking the course, clinicians in each clinic met for
a 1-hour discussion. Previous reports have shown that
the implementation of the multi-faceted risk reduction
initiative resulted in near universal documentation of
COT care plans in electronic health records,20 and a dra-
matic increase in rates of urine drug screening among
COT patients21 in the group practice setting.
None of these Group Health initiatives were imple-

mented in the health plan’s contracted care settings. Con-
tracted physicians providing care to Group Health
enrollees practiced in diverse settings statewide not oper-
ated by Group Health, with medical staff leaders not em-
ployed by Group Health, and not using Group Health’s
electronic health care records used in implementing the
initiatives. Group Health staff implementing opioid qual-
ity improvement initiatives were not able to work with
the contracted physicians to change opioid prescribing
andmanagement practices. Typically, Group Healthmem-
bers represented a smallminority of the patients cared for
by contracted physicians; most of their patients were
insured by plans other than Group Health. For these
reasons, Group Health’s initial efforts (starting in the
second half of 2006) to change shared expectations
regarding appropriate opioid prescribing practices and
the multi-faceted opioid risk reduction initiative (begun
in late 2010) were not implemented with the contracted
care physicians. Thus, the group practice physicians were
exposed to the Group Health initiatives and the statewide
guideline and legislation, whereas the contracted care
physicians were exposed only to the statewide guideline
and legislation. This evaluation is able to describe changes
in the contracted care settings that took place as the
guideline was disseminated and legislation enacted; the
COT patients in the contracted care settings served as con-
trols for evaluating the incremental effects of the more
extensive efforts to change opioid prescribing practices
implemented in the group practice setting.
Study Design
This research was approved by the Group Health Insti-

tutional Review Board (IRB). Because participants were
not contacted for this research, and the data analyzed
were from electronic health records, the IRB granted a
waiver of individual informed consent.
We used interrupted time series analyses8,22 to

compare trends in high-dose opioid prescribing among
COT patients in the group practice to trends among
COT patients in the contracted care setting from 2006
to mid-2014. Of key interest were 3 time periods corre-
sponding to the different phases of opioid risk reduction
initiatives. The baseline time period was January 1, 2006,
to December 31, 2007. The initial intervention phase,
hereafter referred to as the altered prescribing expecta-
tions phase, was from January 1, 2008, to September 30,
2010, and included efforts to alter physician expectations
regarding appropriate opioid prescribing through state-
wide guideline dissemination alone in the contracted
care setting, and through the augmented educational
and medical staff supervision interventions in the group
practice setting. The multi-faceted opioid risk reduction
initiative was implemented in the group practice setting
starting in October 2010; therefore, the third phase of
our evaluation, the multi-faceted initiative phase, spans
the period from October 1, 2010, to June 30, 2014.
Within each phase, we examined COT prescribing pat-
terns on a quarterly basis.
We used 2006 to 2007 as a baseline for comparison

because, although the Washington State guidelines
were disseminated in April 2007, group practice steps
to implement the guideline were initially gradual,
informal, and voluntary. We expected negligible
changes in opioid prescribing during the 2 baseline years
in both the group practice and the contracted care set-
tings. By comparing prescribing trends in group practice
to contracted care settings in later implementation pe-
riods, we assessed whether enhanced efforts to change
opioid prescribing in the group practice achieved larger
reductions in the use of high opioid doses among COT
patients than occurred in the contracted care setting un-
der the statewide changes alone.
Population and Eligibility
Using pharmacy data recording prescriptions filled, we

identified COT patients as those receiving 70 days or
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more supply of opioids in a 90-day period. The 70-day
threshold was consistent with Group Health’s adminis-
trative definition of COT. The study sample for each
quarter in our analyses consisted of Group Health enroll-
ees who received care from group practice or contracted
physicians, met the Group Health COT definition for the
quarter, were 18 years of age or older, and were enrolled
in the health plan for the entire quarter and for at least 1
year previously (to allow assessment of covariates).
Because our focus was on non-cancer chronic pain, we
excluded patients who received an opioid prescription
from an oncologist, or had 2 ormore visits with cancer di-
agnoses (excluding non-melanoma skin cancer), or had
been admitted to a hospice during the study period.
Patient Characteristics
Group Health enrollment files provided patient age,

gender, and residence in Eastern or Western Washing-
ton. Electronic data indicated patient history of mental
health diagnoses, opioid and non-opioid drug use disor-
der diagnoses, alcohol substance use disorder diagnoses,
and current tobacco use status. We gathered these vari-
ables for the year before the first quarter of the study
period in which a patient met the study criteria for
receiving COT (a patient’s index quarter).
The group practice patients receive their care in Group

Health clinics located predominately in Western Wash-
ington and the greater Seattle area, but also in larger cit-
ies in Eastern Washington such as Spokane. The
contracted care patients receive care from physicians
practicing in settings that are not owned or operated
byGroupHealth.More of these patients reside in Eastern
Washington. We assessed the comparability of the 2 co-
horts by describing salient characteristics (eg, age,
gender, history of drug and alcohol abuse, tobacco use).
Study Measures
We examined 3 aspects of opioid prescribing for COT

patients using electronic pharmacy data available for
both group practice and contracted care patients:
1. The mean daily MED received by each COT patient

over a 90-day period. We calculated the average
daily MED dispensed to each COT patient in each
quarter by adding the morphine equivalents for
the prescriptions dispensed during the 90 days
and then dividing by 90, usingmethods and conver-
sion factors described elsewhere.25 We counted
morphine equivalents dispensed before the quarter
with a run-out date within the quarter, and pre-
scriptions within the quarter with a run-out date af-
ter the quarter ended, on a pro-rata basis.

2. The percentage of COT patients in each quarter
who received an average daily opioid dose of
120 mg or greater MED, and the percentage of
COT patients in each quarter who received an
average daily opioid dose of 50 mg or greater MED.

3. The percentage of COT patients in each quarter
who received more than 20% excess opioid days
supplied in the quarter, defined as 109 or more
days’ supply. This was determined separately for
short-acting and long-acting opioids, so that pa-
tients using long-acting opioids with short-acting
opioids prescribed for supplemental use on an as-
needed basis would not be counted as receiving
excess opioid days supplied on that basis alone.
Only patients who received at least 109 days’ supply
of long-acting opioids or at least 109 days’ supply of
short-acting opioids in a quarter were classified as
receiving excess opioid days supplied. We counted
days’ supply of prescriptions filled before the
quarter started but with a run-out date within the
quarter, and prescriptions filled within the quarter
but with a run-out date after the quarter ended,
on a pro-rata basis. Prior research has shown that
receiving an excess opioid days supplied is associ-
ated with opioid abuse.6,15,19
Analyses
We described our study sample of COT patients and

how the overall prevalence of COT use changed over
time during the study period. We also compared differ-
ences in characteristics between COT patients in the
group practice and contracted physician settings of the
health plan. We used regression models to estimate
case-mix adjusted trends in opioid prescribing outcomes
among the group practice and contracted care COT pa-
tients. Linear regression was used for the average daily
MED outcome and separate logistic regression models
were used for the 2 high-dose opioid outcomes and the
excess opioid days supplied outcome. In the models, we
included main effects for the health plan setting (group
practice vs contracted care) and included calendar time,
measured quarterly, using linear splines11 with knots at
the first quarter of 2008 and the fourth quarter of 2010
to allow for different linear temporal trends in outcomes
across the 3 periods of interest. Furthermore, we
included interactions between calendar time and health
plan setting to permit estimation and comparison of
potentially different outcome trends for the 2 COT pop-
ulations of interest.We adjustedmodels for patient-level
covariates based on information from the year before
each patient’s index quarter: gender, age, location
(Eastern/Western Washington), smoking status (current
or not), mental health diagnoses, and separate diagno-
ses of opioid and non-opioid drug use disorders and
alcohol substance use disorder. To estimate models, we
used generalized estimating equations with a working
correlation matrix and robust standard errors estimated
via the sandwich estimator to account for correlations
between observations (ie, patients) across time.26

We present graphs showing the raw, unadjustedmean
opioid dose among COT patients or the percentage of
COT patients receiving high doses or excess opioid days
supplied in each quarter of the study period in the 2
health plan settings (depicted with square and triangle
markers). In addition, to provide a visual comparison of
rates controlled for case-mix differences between the 2
populations, we provide plots of estimated adjusted
trends (depicted with lines) based on the fitted multivar-
iate linear or logistic regression model and standardized
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to a common distribution of patient characteristics.
Below each figure, we provide estimates of the annual
rate of change in the outcome (with 95% confidence in-
tervals [CIs]) for the group practice and contracted care
COT patients within each of the 3 time periods of inter-
est. For average daily opioid dose, this entails an esti-
mated change (D) per year in mean daily opioid MED
(in milligrams) received. For the binary outcomes (ie,
high dose use or receiving excess opioid days supplied),
this entails an estimated annual change in odds of the
outcome (using adjusted odds ratios [ORs]). In these ta-
bles, we also present Wald-based P values23 for two-
sided tests evaluating whether these rates of change
are significantly different between the 2 health plan set-
tings in each period (ie, a ‘‘difference in differences’’
approach). We also tested for differences in the rates
of change within each health plan setting between the
time periods of the 3 implementation phases. These re-
sults are described in the text for the average daily
dose outcome only, as similar differences were observed
for the other outcomes and can be inferred from the
figures.
Results
The total number of COT patients included in the ana-

lyses over the 8.5-year study period was 22,205 (16,653 in
group practice; 5,552 in contracted care). In the first
quarter of the study period, the sample included 3,745
COT patients cared for by group practice physicians and
1,003 COT patients cared for by contracted care physi-
cians. In the last quarter, these counts were 4,969 and
1,444, respectively. From 2006 to 2014, the number of
adult enrollees receiving COT increased in both the
group practice and the contracted care settings. When
standardized for age and gender, the percentage of
group practice enrollees receiving COT increased from
1.9% (95% CI 1.85, 1.96) at the beginning of 2006 to
2.7% (2.67, 2.80) in June 2014. By comparison, in the
contracted care setting, the percentage receiving COT
increased from 1.4% (1.29, 1.45) at the beginning of
2006 to 2.8% (2.68, 2.89) in June 2014.
Comparisons of COT patients in our study sample in

the group practice and contracted care settings showed
some similarities as well as notable differences
(Table 1). The percentage of COT patients residing in
WesternWashingtonwasmarkedly higher among group
practice patients (88%) than among contracted care pa-
tients (45%). Risk factors for misuse of prescription opi-
oids were somewhat more common in the group
practice than the contracted care setting. For example,
17% of COT patients were current tobacco users in the
group practice compared with 12% in contracted care,
whereas the percentage with a recent opioid use disor-
der diagnosis was only slightly higher in the group prac-
tice (1.6% vs 1.1%).
From the first quarter of 2006 to June 2014, the

average daily MED declined from 75.8 mg to 40.0 mg
among group practice COT patients (47% lower),
compared with a drop from 92.1 mg to 64.6 mg among
COT patients of contracted physicians (30% lower), as
shown in Fig 1. Average daily opioid dosewas decreasing
in the baseline period among COT patients of both
group practice and contracted care physicians. In 2006
to 2007, there was an average decrease of 5.2 mg per
year in the group practice and 6.3 mg per year in con-
tracted care. The difference in the rate of decrease
between the group practice and contracted care was
non-significant (P = .637) during this time. During the
altered prescribing expectations phase of January 2008
to October 2010, when shared expectations regarding
appropriate opioid prescribing were systematically tar-
geted in the group practice setting, the annual rate of
reduction in average daily opioid dose was substantially
greater in the group practice than it was in contracted
care (average decline of 7.6 mg per year vs 3.0 mg per
year, P < .001). In the multi-faceted initiatives risk reduc-
tion phase (October 2010 to June 2014), the rate of
reduction in average daily opioid dose was substantially
diminished in both the group practice (a reduction of
only 1.9 mg per year) and contracted care settings (a
reduction of 1.4 mg per year), with the rates of decline
no longer significantly different between groups
(P = .620) during that time period.
Within the group practice setting, the rate of decline

in average daily opioid dose was significantly larger in
the 2008 to 2010 altered prescribing expectations phase
than in the 2006 to 2007 baseline phase (decline of
7.6 mg per year vs 5.2 mg per year, P = .048). However,
the rate of decline in the group practice setting was
markedly attenuated in the 2010 to 2014 multi-faceted
initiatives risk reduction phase (decline of 1.9 mg per
year).
For the percentage of COT patients receiving an

average daily dose of 120 mg or greater MED, the group
practice setting showedmarkedly larger reductions than
the contracted care setting (Fig 2). Over the study period,
the percentage of COT patients receiving opioid doses of
120 mg MED or greater in the group practice declined
from 16.8% to 6.3% (63% lower) comparedwith a reduc-
tion from 20.6% to 13.6% (34% lower) in contracted
care. During the baseline phase, the odds of COT patients
in the group practice using high opioid doses decreased
an average of 8%per year (OR = 0.92, 95%CI = 0.88–0.96,
adjusted for patient characteristics) (Fig 2). This decline in
odds accelerated during the altered prescribing expecta-
tions phase (2008–2010) to about a 20% reduction per
year (OR = 0.80, 95% CI = 0.77–0.82), followed by a
slower, but still significant, rate of decline during the
multi-faceted initiatives risk reduction phase
(OR = 0.90, 95% CI = 0.87–0.93). In contrast, the con-
tracted care setting showed a statistically significant
annual rate of decline only during the altered prescrib-
ing expectations phase (OR = 0.88, 95% CI = 0.84–0.93).
The rate of decline was significantly larger in the group
practice than in the contracted care setting during the
altered prescribing expectations phase (P = .002) and
the multi-faceted initiatives phase (P = .016).
The percentage of COT patients receiving an average

daily dose of 50 mg or greater MED also showed larger
reductions in the group practice than in the contracted
care setting (Fig 3).



Table 1. COT Patient Characteristics Based on the Year Before Each Patient’s Index COT Quarter

CHARACTERISTIC

ALL COT PATIENTS GROUP PRACTICE COT PATIENTS CONTRACTED PHYSICIAN COT PATIENTS

N % N % N %

Total 22,205 – 16,653 – 5,552 –

Western Washington 17,203 77.5 14,709 88.3 2,494 44.9

Female 13,858 62.4 10,482 62.9 3,376 60.8

Age

18–39 y 3,133 14.1 2,384 14.3 749 13.5

40–49 y 4,488 20.2 3,131 18.8 1,357 24.4

50–59 y 6,467 29.1 4,757 28.6 1,710 30.8

60–69 y 3,953 17.8 3,031 18.2 922 16.6

70–79 y 2,171 9.8 1,740 10.5 431 7.8

80 y or older 1,933 9.0 1,610 9.7 383 6.9

Current tobacco use 3,438 15.5 2,752 16.5 686 12.4

Mental disorder diagnosis 8,587 38.7 6,570 39.5 2,017 36.3

Opioid abuse/dependence 332 1.5 273 1.6 59 1.1

Non-opioid drug abuse/dependence 560 2.5 467 2.8 93 1.7

Alcohol abuse/dependence 872 3.9 723 4.3 149 2.7
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As shown in Fig 4, the percentage receiving excess
opioid days supplied declined from 24.0% to 10.4% in
the group practice (57% lower) compared with a decline
from 20.1% to 14.7% among COT patients of contracted
physicians (27%lower).Adjusted fordifferences inpatient
characteristics, the odds of COT patients receiving excess
opioid days supplied decreased at similar rates in both set-
tingsduring thebaselinephase (Fig4),withoddsdeclining
approximately 12 to 13% per year (group practice pa-
tients, OR = 0.87, 95% CI = 0.83–0.91, and contracted
Figure 1. Case-mix adjusted trends in mean daily opioid dose rec
group practice and contracted physicians.
care patients, OR = 0.88, 95% CI = 0.82–0.96). Although
this rate of decline continued in the group practice during
the 2008 to2010phaseof alteredprescribingexpectations
(OR = 0.84, 95% CI = 0.82–0.87) and to a lesser extent dur-
ing the 2010 to 2014 multi-faceted initiatives risk reduc-
tion phase (OR = 0.91, 95% CI = 0.89–0.94), we observed
no such significant rates of decline inprescribing an excess
days’ supply in the contracted care setting during both
these periods (OR = 0.97 and 0.96 for the 2 phases from
2008 to 2014, with confidence intervals overlapping 1.0).
eived in morphine equivalents (milligrams) for COT patients of



Figure 2. Case-mix adjusted trends in percentage receiving average daily opioid dose of 120mgmorphine equivalents or greater for
COT patients of group practice and contracted physicians.
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Discussion
In Washington State, use of high opioid dose and

dispensing excess opioid days supplied for COT patients
declined after dissemination of a state COT guideline.
These reductions were substantially larger in a health
plan’s group practice setting, which devoted additional
effort and resources to changing shared expectations
regarding COT prescribing among its PCPs, compared
with reductions among contracted physicians of the
same health plan exposed only to the statewide changes.
Although dissemination of the statewide guideline may
have initiated changes in opioid prescribing among
Washington State physicians, more intensive group prac-
tice efforts to change shared expectations resulted in
greater reductions in high-dose opioid prescribing.
Exploratory analyses, reported elsewhere,17 suggest
that these differences may have been due to lower rates
of opioid dose escalation and increased rates of partial-
dose reduction in the group practice setting. The diver-
gence was not due to differences in rates of large
reductions in opioid dose among COT patients.
Contrary to our initial expectations, a decline in pre-

scribing higher average doses, prescribing of high opioid
doses, and dispensing excess opioid days supplied ap-
peared to be underway during the baseline period. In-
spection of trends suggests that some prescribing
changes may have started in both the group practice
and the contracted care settings before the state guide-
line was released and before the group practice
initiatives were implemented. However, prescribing of
higher doses and excess opioid days supplied plateaued
at a higher level among the COT patients of contracted
care physicians than among the COT patients of group
practice physicians. These observations are consistent
with the increased efforts to change clinician expecta-
tions of appropriate opioid prescribing in the group
practice setting, changing opioid doses among COT pa-
tients. The differences in opioid dose and excess opioid
days supplied achieved by the end of the study period
were both clinically and statistically significant in the
group practice setting.
This evaluation did not have access to COT patients

from outside Washington State who were not affected
by the Washington State guideline and legislation. For
that reason, we are unable to determine whether the
Washington State guideline and legislation played a
role in the reductions in average daily dose and high
dose prescribing observed in the contracted care setting.
However, national data on opioid prescribing indicates
that aggregate quantities of opioids prescribed in the
United States increased dramatically from 2007 to 2011,
and that opioid prescribing by familymedicine and inter-
nal medicine physicians were also increasing from 2007
to 2012.12 This suggests that the reductions observed in
Washington State were attributable, at least in part, to
the State guideline and legislation.
It is not possible to determine whether the initiatives

implemented in the group practice setting would have
had similar impact in the absence of the statewide



Figure 3. Case-mix adjusted trends in percentage receiving average daily opioid dose of 50 mgmorphine equivalents or greater for
COT patients of group practice and contracted physicians.
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guideline and legislation. Both the initial efforts to alter
shared clinician expectations regarding appropriate
opioid prescribing of group practice physicians and
the multi-faceted opioid risk reduction initiative were
influenced by the statewide guideline and state legisla-
tion. There was synergy between the statewide guide-
line and legislation and the efforts to change opioid
prescribing practices in the group practice setting.
Although the Washington State guideline and legisla-
tion were controversial nationally, the development
and implementation of the guideline and legislation
were less controversial among physicians practicing
medicine within Washington State, who strongly sup-
ported the guideline provisions. Key leaders in pain
medicine from the University of Washington were
actively involved in the development of the guidelines
and supported their dissemination.
It is noteworthy that the number of patients receiving

COT continued to increase over the study period in both
the group practice and contracted care settings. Neither
the statewide guideline nor the group practice initiatives
proposed changes intended to reduce the prevalence of
long-term opioid prescribing per se. In the absence of
specific guidance that could be expected to reduce the
prevalence of the use of COT, it is not surprising that
the long-term trends in both the group practice and con-
tracted care settings were toward a larger percentage of
the population using COT over time.
Differences in the percentage of patients on high
opioid dose regimens and the percentage receiving excess
opioid days supplied in the group practice setting were
significant from both a clinical and a public health
perspective. At the end of the study period, the percent-
age of COT patients on high opioid dose regimens was
54% lower among group practice COT patients than
among COT patients of contracted physicians. Because
the risks of COT increase with dose,2 these differences
may reduce risks of opioid-related adverse events. Further
research is needed to determinewhether sustained differ-
ences in opioid dose among similar patient populations
affect rates of opioid-related adverse events, and to assess
implications for pain outcomes. Because there are signifi-
cant risks of opioid adverse effects at low as well as high
doses, the research reported in this paper does not estab-
lish that dose reductions observed in the group practice
setting will necessarily reduce COT risks of overdose,
addiction, or other potential harms.
This evaluative research has important limitations.

We were not able to compare opioid prescribing
trends in the group practice and contracted care set-
tings with trends among PCPs and COT patients not
exposed to the Washington State guideline. It is
possible that the reductions in high dose prescribing
observed in the contracted care setting reflected
broader trends toward reduced use of high opioid
doses in other states. We think this is unlikely because



Figure 4. Case-mix adjusted trends in percentage receiving more than 20% excess opioid days supplied for COT patients of group
practice and contracted physicians.
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the trends toward reduced use of high opioid doses
were observed shortly after the dissemination of the
Washington State guideline in April 2007, and na-
tional trends toward increased prescribing of opioids
in terms of the total volume of opioid medications pre-
scribed continued until at least 2011.12 Although we
were able to control for some key patient characteris-
tics in our analyses, we cannot exclude residual con-
founding as a potential explanation of the
divergence in trends between the group practice and
contracted care settings. It is also possible that the
divergence in trends could be explained by unmea-
sured differences in the 2 care settings other than
the Group Health initiatives to change opioid prescrib-
ing. However, the timing of changes in opioid prescrib-
ing was generally consistent with the timing of the
initiatives intended to reduce high dose prescribing.
We conclude that large reductions in the use of high

opioid doses among COT patients can be achieved and
sustained. The changes observed appeared to be initi-
ated, in part, by dissemination of a statewide guideline
regarding use of high opioid doses for COT patients.
Changes in average daily opioid dose, high dose prescrib-
ing, and dispensing of excess opioid days supplied were
appreciably greater in a group practice setting, which
took additional steps to change shared expectations of
its physicians regarding appropriate COT prescribing
compared with a contracted care setting exposed only
to the Washington State guideline and legislative
changes.
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