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BACKGROUND: In response to epidemic levels of
prescription opioid overdose, abuse, and diversion,
routine urine drug tests (UDTs) are recommended for
patients receiving chronic opioid therapy (COT) for
chronic pain. However, UDT ordering for COT patients
is inconsistent in primary care, and little is known
about how to increase UDT ordering or the impact of
increased testing on rates of aberrant results.
OBJECTIVE: To compare rates and results of UDTs for
COT patients before versus after implementation of an
opioid risk reduction initiative in a large healthcare system.
DESIGN: Pre-post observational study.
PATIENTS: Group Health patients on COT October
2008–September 2009 (N=4,821), October 2009–Sep-
tember 2010 (N=5,081), and October 2010–September
2011 (N=5,498).
INTERVENTION: Multi-faceted opioid risk reduction
initiative.
MAIN MEASURES: Annual rates ofUDTsandUDTresults.
KEY RESULTS: Half of COT patients received at least one
UDT in the year after the initiative was implemented,
compared to only 7 % 2 years prior. The adjusted odds of
COT patients having at least one UDT in the first year of the
opioid initiative were almost 16 times (adjusted OR=15.79;
95%CI: 13.96–17.87) those2yearsprior. Theannual rate of
UDT detection of marijuana and illicit drugs did not change
(12.6%after initiative implementation), and largely reflected
marijuana use (detected in 11.1 % of all UDTs in the year
after initiative implementation). In the year after initiative
implementation, 10.7 % of UDTs were negative for opioids.
CONCLUSIONS: The initiative appeared to dramatically
increase urine drug testing of COT patients in the
healthcare system without impacting rates of aberrant
results. The large majority of aberrant results reflected
marijuana use or absence of opioids in the urine. The
utility of increased urine drug testing for COT patient
safety and prevention of diversion remains uncertain.
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INTRODUCTION

Dramatic increases in the prescribing of opioid medica-
tions for chronic non-cancer pain (CNCP) in the U.S.
have resulted in epidemic levels of prescription opioid
overdose, abuse, addiction, and diversion.1–5 In 2010,
there were 16,651 fatal overdoses involving prescription
opioids.6 Prescription opioid misuse and abuse resulted
in almost 660,000 emergency department visits in 2010,
over twice as many as in 2004.7 Substance abuse
treatment admissions for opiates other than heroin as
the primary drug of abuse increased more than six-fold
from 1999 to 2009.8

Routine urine drug tests (UDTs) for patients on chronic
opioid therapy (COT) are widely recommended as a
strategy to increase patient safety and decrease diver-
sion.1,9,10 UDTs may help identify diversion (through
absence of a prescribed opioid) or substance misuse and
abuse (through detection of illicit drug or prescription
opioid or sedative-hypnotic use unknown to the opioid
prescriber). A recent editorial concluded, “to improve the
safe and effective use of opioids, …healthcare systems and
individual practices will need to be redesigned to support
routine urine drug testing in conjunction with other opioid
monitoring strategies” (p. 495).11 However, evidence
indicates low UDT use in primary care, where most chronic
pain is managed.1 In one study of primary care COT
patients, only 8 % received a UDT;3 in another, only 26 %
of patients on very high opioid doses and 20 % of patients
on lower doses received UDTs in the prior year.12 It is well-
established that changing physician practice behaviors,
including adherence to clinical guidelines, is difficult.13,14

We sought to determine whether UDT ordering can be
substantially increased in primary care. No prior studies have
assessed efforts to increase UDTs among COT patients, or
evaluated the impact of increased testing on rates of aberrant
results. Increased use of UDTs could be inefficient if it results
in more testing of COT patients without aberrant findings.
In response to concerns about prescription opioid safety,

Group Health (GH) implemented a multi-faceted risk
reduction initiative targeting COT patient management.15

This initiative, which included UDT guidelines, aimed to
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reduce risks of opioid overdose, misuse, abuse, and
diversion. We evaluated the initiative’s impact on rates of
UDTs and of aberrant UDT results.

METHODS

Setting and Sample

GH is a large nonprofit healthcare system in Washington
State with an integrated group practice in 25 ambulatory

medical centers. The GH initiative,15 implemented in
September 2010, targeted COT in the group practice and
included a comprehensive COT patient care guideline
and practice tools (see Text Box). The guideline
provides UDT recommendations according to patient
opioid dose and other risk factors (Table 1), and
recommends use of a specific “pain management”
UDT for routine use with COT patients (see Text
Box). Primary care clinicians are given lists of their
COT patients.

• Comprehensive guideline for COT patient care covering:  
Physician oversight, with a single physician (usually the primary care 
physician) responsible for prescribing and managing each patient’s 
COT. 
Care plan development - the responsible physician and patient develop 
an individualized care plan using a template in the electronic medical 
record (EMR), documenting treatment goals, medication regimen, 
frequency of monitoring, UDT requirements, and informed consent 
discussions of COT risks and potential benefits.  
Prescription refill ordering processes modified to ensure adequate time 
for physician to review patient refill requests (patients provide 7 days’ 
notice, prescriptions written for 28 days so refill due on a weekday).  
Monitoring - patients on COT see the prescribing physician periodically 
(minimum number of visits per year specified based on dose and other 
risk factors); at each visit, physician conducts standardized pain 
assessment and documents progress toward treatment goals. 
UDTs according to schedule based on dose and other risk factors (see 
Table 1). For COT patients, the recommended test is a “urine drug 
screen for pain management,” which includes a screening immunoassay 
for amphetamines, barbiturates, benzodiazepines, cocaine, marijuana, 
opiates, and PCP.  All positive results and all negative opioid results are 
confirmed by liquid chromatography-tandem mass spectrometry (LC-
MS/MS), which discriminates amphetamine, methamphetamine, and 
MDMA (ecstasy).  Opiates detected are codeine, morphine, 6-
acetylmorphine, hydrocodone, hydromorphone, methadone, oxycodone, 
and oxymorphone. A separate test is recommended for patients 
prescribed fentanyl. 

• Physician training - 90-minute online course on CNCP management, 
biopsychosocial approach, GH COT policies and guidelines, and 11 clinical 
scenarios illustrating how to handle difficult situations related to COT 
(including discussion of UDT with a hesitant patient). 

• Peer Support - trained peer experts in each clinic who can address questions 
and provide education about guideline implementation; consultations also 
available from rehabilitation medicine and behavioral health specialists. 

• EMR tools - treatment agreement form summarizing COT benefits, risks, and 
safe use; patient COT education handout with information on adverse effects; 
calculator for estimating opioid MED. 

• Encouragement of care plan development - clinic medical directors received 
reports on numbers of COT patients with care plans and took steps to ensure 
program goals were achieved; COT prescribers received incentive payments 
tied to documented care plans for COT patients. 

Text Box. Components of Group Health Opioid Risk Reduction Initiative
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To evaluate the initiative’s impact on UDT rates, we
examined GH electronic data for 3 years: (1) the initiative
implementation year (October 2010–September 2011), (2)
the initiative planning year (October 2009–September
2010), and (3) the year prior to the initiative planning year
(baseline year; October 2008–September 2009). Our study
sample for each year consisted of the GH patient population
aged 18 years and older targeted by the initiative; i.e.,
Western Washington integrated group practice clinic pa-
tients receiving COT for CNCP. To define COT, we
identified prescriptions for non-liquid oral and transdermal
opioids (except buprenorphine) filled in the three calendar
months before each month in each year. We calculated total
days’ supply for these prescriptions in each 3-month period
for each patient. The GH initiative defined COT as receipt
of ≥ 70 days’ supply of opioids in the previous 3 months.
For this study, we expanded this criterion to a 1-year period:
For each study year, the sample consisted of patients who
received ≥ 70 days’ supply of opioids in the previous
3 months for ≥ 6 of the 12 months. To ensure pharmacy
data availability, we included only patients enrolled at GH
continuously from 3 months before the study year to the
end of the study year. To limit the sample to CNCP patients,
we excluded patients who, during this period, had hospice
care, an opioid prescription from an oncologist or radiation
oncologist, or visits for a cancer diagnosis (except non-
melanoma skin cancer).
The initiative categorized COT patients as appropriate for

high, medium, or low intensity monitoring (including
UDTs) according to their risk profiles, based on opioid
dose, methadone use, and other factors (e.g., history of
alcohol or drug abuse). To categorize patients for this study,
we used only the GH dose and methadone use criteria
(Table 1), because information on the other risk factors was
unavailable through automated data. The study was ap-
proved by the GH Institutional Review Board.

Measures
UDT Measures. We identified all UDTs in each study year
that tested for opiates; amphetamines; methamphetamine; 3,4-
methylenedioxymethamphetamine (MDMA; ecstasy);
barbiturates; benzodiazepines; cocaine; phencyclidine (PCP);

and tetrahydrocannabinol (THC; marijuana). We examined
results from confirmatory tests after positive screening
immunoassays. We examined opiate results only for the
recommended “pain management” UDT in the initiative
implementation year, because only this UDT was followed
consistently by confirmatory testing for opiates, regardless of
the screening result (with the exception of methadone, which
is confirmed only if present in the screening assay).

Opioid Dose. For patients who received a UDT in each year,
we calculated mean daily opioid dose in the 90 days prior to
their first UDT in that year. For patients without a UDT in the
year, we calculated dose for a 90-day period prior to a randomly
selected date in that year. We calculated the total morphine-
equivalent dose (MED) for each opioid prescription filled
during the 90-day period as the quantity of pills dispensed,
multiplied by the dose (in mg), multiplied by the opioid-to-
morphine equivalent conversion factor.16 The mean daily
opioid dose was the total MED for the 90 days divided by 90.

Covariates. From GH electronic databases, we obtained
patient age and gender.

Statistical Analysis

We used repeated measures logistic regression to examine
differences across the three study years in UDT rates among
COT patients. Patients were included only in the years they
met COT criteria. The outcome was one or more UDT in
the year (no, yes). The independent variable was study year
(baseline, initiative planning, initiative implementation).
Covariates were age, gender, number of months in the year
meeting COT criteria, and mean daily opioid dose. The
model was estimated using generalized estimating equations
(GEE).17,18 We used an independence working correlation
matrix and estimated standard errors using the robust
sandwich estimator to account for dependence between
some observations (i.e., patients who were in more than one
study year).19 For each year, we calculated the percent of
UDT confirmatory tests with aberrant results. For the
implementation year, we calculated the percent of “pain
management” UDT confirmatory tests negative for opioids.

RESULTS

Sample Characteristics

Over the three study years, the number of patients who met the
study criteria for COT increased (Table 2). In each year, 61–
62 % of these patients met COT criteria in all 12 months and
82%met the criteria in at least 9 months. There was overlap in
patients across study years: 2,711 patients were included in all
3 years, 1,964 in 2 years, and 3,339 in only 1 year. The mean
daily opioid dose decreased over the 3 years by 17 %. The

Table 1. Study COT Risk Category Definitions and Group Health
UDT Recommendations

Risk
category

MED/methadone
category

UDT recommendation

High ≥ 120 mg MED/day
or on methadone

UDT at least twice a year

Medium 20–< 120 mg MED/day UDT at least once a year
Low < 20 mg MED/day Consider UDT once a year

COT chronic opioid therapy; MED morphine-equivalent dose; UDT
urine drug test
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proportions of COT patients in medium and high opioid dose
categories also decreased across study years (from 15.7 % on
high and 48.0 % on medium doses in the baseline year to
11.9 % on high and 45.2 % on medium doses in the
implementation year), while the proportion in the low dose
category increased (from 36.3 % in the baseline year to 42.9 %
in the implementation year).

Changes in UDT Rates

The proportion of COT patients who received at least one
UDT increased from 7 % (n=343/4,821) in the baseline
year and 13 % (n=641/5,081) in the planning year to 50 %
(n=2,773/5,498) in the implementation year. Adjusting for
age, gender, opioid dose, and months in the year meeting
criteria for COT, the odds of COT patients having at least
one UDT were approximately twice in the planning year
(adjusted OR=1.99; 95 % CI: 1.75–2.26) and 16 times in
the implementation year (adjusted OR=15.79; 95 % CI:
13.96–17.87), compared to the baseline year. There was a
large increase in UDTs in the implementation year for COT
patients in all three opioid dose groups (Fig. 1). In the high
dose group, for whom at least two UDTs per year were
recommended, the proportion of patients who received
more than one UDT also increased substantially over the
study years: 3.8 % in the baseline year, 6.8 % in the
planning year, and 20.9 % in the implementation year.

Aberrant UDT Results

Across all 3 years, 12.2–14.3 % of confirmatory tests were
positive for THC, cocaine, amphetamine, or methamphet-
amine (Table 3). Most of these were due to THC (detected

in 9.4–11.8 % of all UDTs); none were positive for MDMA
(ecstasy), 6-acetylmorphine (6-AM; heroin), or PCP. In the
implementation year, the rate of tests positive for any of
these substances was similar to that in the baseline year, but
the increased number of tests resulted in many more

Table 2. Sample N, Gender, and Age in Each Study Year

Sample characteristic Baseline year

(10/2008–9/2009)

Initiative planning

year (10/2009–9/2010)

Initiative implementation

year (10/2010–9/2011)

Patients meeting study COT definition,
n (% of Group Health* enrollees)

4,821 (2.2 %) 5,081 (2.3 %) 5,498 (2.5 %)

Female, n (%) 3,062 (63.5) 3,210 (63.2) 3,430 (62.4)

Age,† mean years (SD) 57.8 (14.9) 58.1 (14.7) 58.5 (14.3)

Daily opioid MED, mg‡

Mean (SD) 59.3 (90.3) 53.9 (83.1) 49.4 (78.8)

Median (IQR) 29.7 (14.3–66.5) 27.6 (13.8–60.7) 24.4 (12.0–55.5)

COT chronic opioid therapy; SD standard deviation; MED morphine-equivalent dose; IQR interquartile range
* Western Washington integrated group practice clinics. In the baseline/initiative planning/initiative implementation year, 15,745/17,282/19,359 patients
had at least one 3-month period of COT (at least 70 days’supply of opioids in 90 days); among these, 6,490/6,999/7,821 patients were excluded because
they had less than 6 months of COT in the year, 6/6/4 were excluded because they were under age 18 years, 1,574/1,942/2,480 were excluded because they
were not enrolled continuously in Group Health from 3 months before the study year to the end of the study year, 2,505/2,892/3,187 were excluded because
they were not treated at a Western Washington integrated group practice clinic, and 349/362/369 were excluded because of a cancer exclusion criterion
† At beginning of study year
‡ Average daily dose in 90 days prior to UDT or comparable period for patients who did not receive UDT in the year

Figure 1. Percent of chronic opioid therapy patients who received
at least one UDT in each year by opioid dose group.
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positive tests (434 versus 56), largely reflecting THC (88 %
of positive tests). Only five more tests were positive for
cocaine in the implementation year than in the baseline
year, despite 2,985 more UDTs. The rate of specimens too
dilute to analyze decreased from 7.4 % in the baseline year
to 4.4 % in the implementation year.
Among the 2,781 “pain management” UDTs in the

implementation year (a subset of the 3,445 total UDTs), 24
(0.9 %) were too dilute to analyze and 16 were for patients
whose only opioid prescription in the previous 30 days was for
fentanyl (not detected by this UDT). Among the remaining
2,741 tests, 292 (10.7 %) were negative for opioids.

DISCUSSION

There has been a call to develop and evaluate prescription
opioid monitoring programs, including routine urine drug
testing, in primary care settings, with the goal of providing
safer, more effective care of patients receiving COT for
CNCP.11 GH’s implementation of a multi-faceted COT risk
reduction initiative that included UDT recommendations
achieved a substantial increase in UDTs: half of COT
patients received at least one UDT in the year after the
initiative was implemented compared to only 7 % 2 years
prior, a 16-fold increase in odds. It is not possible to know
which initiative elements most affected UDT ordering. The
incentivized COT patient care plans included UDT compo-
nents. Physician education may have increased recognition
of the importance of UDTs, comfort ordering UDTs, and
confidence responding to aberrant results. UDT ordering
is easier with a single test with which physicians and clinic
staff are familiar. Finally, the GH guideline creates a standard
that reduces concern that patients may feel singled out.
Nonetheless, the rate remained well below that targeted.

The initiative first focused on high-dose patients, then

expanded to all COT patients. Some patients, especially
those on lower doses, may not have completed a UDT until
after the study period, due to the time required for
physicians to meet with all COT patients to develop care
plans and order UDTs. Other plausible explanations for
UDT non-completion include the guideline’s recommenda-
tion only to “consider UDT” for patients on low doses and
physician beliefs that their patients are unlikely to abuse or
divert drugs, concerns about negative impact on physician–
patient relationships, difficulty interpreting UDT results,
and discomfort responding to unexpected results.1,11

Greater UDT ordering could result in lowered rates of
aberrant findings if proportionally more patients not
abusing drugs are tested. However, at GH, increased testing
did not lower the rate of tests positive for marijuana and drugs
of abuse—12 % in both the baseline and implementation
years. We do not know how physicians changed their UDT
practices, including what proportion of their COT patients
they tested and how they selected patients for testing, after the
initiative. Aberrant result rates would not change with
increased testing if physicians were inaccurate in estimating
patients’ risks for abuse or if proportions of UDTs ordered
routinely versus selectively remained similar.
The rate of urine specimens too dilute to analyze was

somewhat lower in the implementation year (4.4 % versus
7.4 % in the baseline year). Dilute urine samples are
considered aberrant, because they may reflect purposeful
attempts to avoid detection of illicit substances. However,
they can also result from other causes.20

Rates of detection of possible illicit drug use were very
low. In the initiative implementation year, less than 1 % of
tests detected cocaine or methamphetamine, and only 1.6 %
detected amphetamine (which may or may not have
reflected illicit use). Despite almost 3,000 more UDTs than
2 years prior, only five more detected cocaine. None
detected PCP, heroin, or ecstasy. Detection of true PCP

Table 3. UDT Results Among Chronic Opioid Therapy Patients in Each Study Year

UDT result Baseline year
N=460 UDTs
n (%)

Planning year
N=895 UDTs
n (%)

Implementation year
N=3,445 UDTs
n (%)

Positive for 6-AM, amphetamine,
cocaine, MDMA, methamphetamine,
PCP, or THC

56 (12.2) 128 (14.3) 434 (12.6)

Positive for THC 43 (9.4) 106 (11.8) 381 (11.1)

Positive for cocaine 8 (1.7) 6 (0.7) 13 (0.4)

Positive for amphetamine 9 (2.0) 17 (1.9) 55 (1.6)

Positive for methamphetamine 1 (0.2) 6 (0.7) 7 (0.2)

Specimen too dilute to analyze* 34 (7.4) 53 (5.9) 151 (4.4)

6-AM 6-acetylmorphine (heroin); MDMA 3,4-methylenedioxymethamphetamine (ecstasy); PCP phencyclidine; THC tetrahydrocannabinol
(marijuana); UDT urine drug test
*Dilute urines can result from a variety of causes, including a purposeful attempt to make the results not analyzable
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use is rare because the drug is no longer widely available in
the U.S.21 Heroin can be detected only if used shortly
before the urine sample is provided.20,22 The GH rates of
tests positive for cocaine (0.4–1.7 %) were substantially
lower than the 18 % rate reported at an academic internal
medicine clinic, where UDTs may have been ordered
selectively for patients suspected of substance abuse.23 We
think it likely that the low rates of illicit drug detection at
GH reflect the GH population, which is largely middle class
and representative of the general Western Washington
population. GH opioid prescribing policies could also deter
drug abusers from enrolling.
THC was responsible for the great majority of aberrant

results. Although marijuana use is not known to increase
risk of opioid overdose, it may be associated with opioid
abuse or diversion,24 and little is known regarding its
impact on COT patient safety or outcomes. We do not know
how many patients with tests positive for THC were using
marijuana for pain or with prior knowledge of their
physicians. At the time of our study, marijuana use for
medical purposes, including pain relief, was legal under
Washington State law. There is currently no consensus
regarding actions to take when a COT patient’s UDT
indicates marijuana use, and appropriate actions may vary
according to state laws. GH guidelines recommend a range
of responses for providers to consider (e.g., discontinuing
COT, evaluating for substance abuse, referring for sub-
stance abuse treatment).
In the initiative implementation year, 10.6 % of “pain

management” UDT confirmatory tests were negative for
opioids. Although such a result is considered unexpected
and has been found to be associated with illicit drug use,25

the extent to which this reflected opioid diversion is
unknown. Absence of opioids may reflect no use in the
previous several days (with or without diversion); diluted or
adulterated urine; or altered opioid metabolism (e.g., due to
poor absorption, genetic variability, or use of certain other
medications).26–29 GH recommends that the prescribing
physician discuss negative opioid results with the patient,
inquire about reasons, and respond accordingly.
Study limitations include the observational study design in a

single institution with a historical cohort comparison. Differ-
ences in UDT rates across study years may have reflected
factors in addition to the opioid initiative, such as greater UDT
ordering due to increased awareness of COT risks from media
and journal articles; the Washington State Interagency Guide-
line on Opioid Dosing for Chronic Non-cancer Pain30

(originally published in March 2007; the July 2010 update
provides detailed UDT guidance); and clinical guideline
recommendations.10 However, UDT rates increased dramati-
cally immediately after implementation of the initiative.
We did not assess whether UDT results were consistent

with patients’ prescribed medications (e.g., opioids, benzo-
diazepines, stimulants). Clinical interpretation of UDT

results is complex, requiring knowledge of all drugs used
by a patient, as well as of other factors that can affect test
results.21,26 Patients can avoid drug detection by adulterat-
ing, substituting, or diluting urine samples.20,21

An important unanswered question is whether, given the
low rates of illicit drug detection and lack of guidance
regarding concomitant use of marijuana, routine UDTs for
all COT patients at GH and similar settings are warranted,
given the costs and demands on provider and patient time.
Some patients withhold information or provide incorrect
information regarding drug use31 and behavioral monitoring
alone does not identify all problematic substance use,32

supporting the potential value of UDTs in providing
objective information regarding patient use of prescribed
and nonprescribed drugs. Awareness of illicit or
nonprescribed drug use can help identify patients with
substance use disorders, which can then be treated. UDTs
negative for opioids may help identify and stop diversion,
potentially reducing illegal activity and opioid overdoses
and deaths among people who acquire the drugs illegally.
However, data are lacking concerning actual impact of
UDTs on COT patient or public health safety.
It is unknownwhether increased testing at GH enhanced the

safety of COT for patients or prevented diversion of opioids.
More patients who may be using marijuana, cocaine,
amphetamines, and methamphetamine are being identified,
but, other than marijuana, these numbers are very small
relative to the number of UDTs. The 11 % rate of no opioid
detected requires further investigation. UDTs may be more
useful or cost-effective for subgroups of patients, such as
patients on high doses or with known risk factors for opioid
misuse, including age younger than 45 years and history of
alcohol or other substance abuse or mental health disorders.3

In conclusion, in a setting with organizational resources and
capabilities, urine drug testing for COT patients was rapidly
and dramatically increased. This resulted in only a small
increase in the number of patients identified who might have
been using illicit drugs. There was a large increase in the
number of tests positive for marijuana, but the implications of
marijuana use for patient safety and outcomes, and optimal
responses to COT patients using marijuana, remain unknown.
These knowledge gaps point to important areas for further
research, which also include the consequences of routine
UDTs for decreasing opioid diversion and abuse and
improving patient and public health safety, as well as optimal
UDT procedures and frequency for specific patient subgroups
and clinical settings.
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