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Introduction: National guidelines recommend that patients with chronic noncancer pain prescribed
long-term opioid therapy (LTOT) undergo periodic urine drug testing (UDT), yet UDT is performed
inconsistently, and little evidence supports the utility of this approach. We examined patient and pre-
scriber factors associated with UDT.

Methods: A 1-year retrospective cohort study of 5690 patients prescribed LTOT by 689 clinicians in
a network of 13 primary care and specialty clinics. Negative binomial regression examined patient and
prescriber factors associated with the number of tests completed, and logistic regression examined
prescriber and practice level testing likelihood. Analyses were adjusted for patient and clinician char-
acteristics and accounted for patient clustering within prescribers.

Results: A total of 2256 patients (39.6%) had UDT completed at least once. More UDT completion
was associated with Black patient race and receipt of more opioid prescriptions, as well as with clini-
cian testing compliance.

Conclusions: UDT was relatively infrequent in patients prescribed LTOT and associated with patient fac-
tors not known to confer greater opioid-related risk, such as race. In addition, there was significant clini-
cian-driven variation in UDT. Given the uncertain clinical utility of such testing, these findings signal the
need for strategies to address potential biases in the use of UDT. ( J Am Board Fam Med 2023;00:000–000.)
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Introduction
Recent guidelines intended to increase the safety of
prescribing of opioids for chronic noncancer pain
include recommendations for routine urine drug
testing (UDT).1,2 Such testing is proposed to offer
an indication of appropriate medication use and
potential misuse, and is now commonly considered

as a quality of care metric for patients on long-term
opioid therapy (LTOT).1–3 However, evidence to
support the clinical utility of UDT in monitoring
patients on LTOT is lacking.3–5

Testing based on perceived aberrant behaviors
alone has been shown to be ineffective, prone to clini-
cian biases, and can result in decision making based on
stereotypes.6–8 Routine periodic screening for poten-
tial opioid misuse—where patients on LTOT
undergo UDT 1 to 3 or more times per year—is now
recommended in national care guidelines with the aim
of providing standardized and more equitable moni-
toring.3 However, wide variability remains in the
application of UDT, with inconsistencies in which
patients are targeted for testing and how test results
are interpreted by clinicians.6,7
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The variation in UDT practice can result in dis-
parate outcomes among patients prescribed LTOT.8

Prior work found that Black patients are more likely
than white patients to have UDT, despite evidence
suggesting white males are more likely to misuse
opioids.9 In addition, clinicians are more likely to dis-
continue LTOT for Black patients compared with
white patients when UDT is positive for an illicit
drug.10 Recognizing that testing is poorly standardized
among clinicians,10 we sought to better understand
the factors contributing to this variability by examin-
ing UDT in patients prescribed LTOT in a network
of primary care and ambulatory specialty care offices.

Methods
This retrospective cohort study examined the elec-
tronic health records for 5690 patients without cancer
prescribed LTOT between January 1, 2018, and
December 31, 2018, across a large network of primary
care offices and specialty clinics affiliated within an

academic health system in Northern California.
Patients were included if they received 3 or more
opioid prescriptions in any 90-day window, which is
consistent with health system criteria for inclusion in
an opioid therapy monitoring program for LTOT
with recommendation for at least annual UDT. These
patients would have a flagged “care gap” in their elec-
tronic chart for UDT, visible to all opioid prescribers
in the health system. The University of California IRB
determined this study was exempt from review.

Outcome

The outcomes of interest were patient completion
of any UDT within the study year (yes/no) and
number of UDT.

Covariates

We controlled for key patient factors including age,
sex, self-reported race/ethnicity (white, Black, Asian,
other), insurance (Medicaid or not), English language
preferred (or not), number of opioid prescriptions in

Table 1. Characteristics of Patients Prescribed Long-Term Opioid Therapy, by Urine Drug Testing Status

Total No UDT UDT p-Value

N 5690 3474 2216
Sex 0.78
Female 3520 (61.9%) 2154 (62.0%) 1366 (61.6%)

Race <0.001
White 4312 (75.8%) 2669 (76.8%) 1643 (74.1%)
Black 559 (9.8%) 297 (8.5%) 262 (11.8%)
Asian 154 (2.7%) 109 (3.1%) 45 (2.0%)
Other 665 (11.7%) 399 (11.5%) 266 (12.0%)

Age <0.001
<30 130 (2.3%) 96 (2.8%) 34 (1.5%)
30 to 49 1085 (19.1%) 650 (18.7%) 435 (19.6%)
50 to 64 2260 (39.7%) 1332 (38.3%) 928 (41.9%)
65 to 84 1993 (35.0%) 1232 (35.5%) 761 (34.3%)
851 222 (3.9%) 164 (4.7%) 58 (2.6%)

Medicaid insurance 152 (2.7%) 118 (3.4%) 34 (1.5%) <0.001
English speaking 5514 (96.9%) 3351 (96.5%) 2163 (97.6%) 0.015
No. opioid prescriptions, median (IQR) 7.0 (4.0, 12.0) 6.0 (4.0, 10.0) 11.0 (7.0, 14.0) <0.001
Max. daily dose opioids, mean (SD) 83.6 (257.3) 75.6 (137.3) 96.0 (374.5) 0.004
No. office visits/year, median (IQR) 9.0 (5.0, 15.0) 9.0 (5.0, 15.0) 10.0 (6.0, 15.0) 0.14
Prescriber specialty <0.001
Family Medicine 3289 (57.8%) 2004 (57.7%) 1285 (58.0%)
Internal Medicine 1482 (26.0%) 727 (20.9%) 755 (34.1%)
Specialist 919 (16.2%) 743 (21.4%) 176 (7.9%)

Female prescriber 2871 (50.5%) 1709 (49.2%) 1162 (52.4%) 0.017

Notes: Sample represents 5690 individual patients within a large primary care network prescribed at least 3months of opioid therapy.
All data extracted from electronic medical record.
Abbreviations: UDT: urine drug test; Max daily dose, highest MME (morphine milliequivalent) per day during the study year; IQR,
interquartile range; SD, standard deviation.
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the study year, maximum daily average dose of pre-
scribed opioids (MME, morphine milliequivalents) in
the study year, and number of office visits in the study
year. We also included available prescriber factors:
Prescriber sex (male/female) and specialty type
(Family Medicine, Internal Medicine, other specialty).

Statistical Analysis

Mixed models accounted for nesting of patients
within prescribers as well as clinics. Negative
binomial regression estimated the adjusted associa-
tion between patient and prescriber factors and the
number of tests patients completed during the study
period. Logistic regression examined the adjusted
prescriber and clinic intraclass correlation (rho) to
account for clinician and practice testing likelihood,
respectively. All analyses were performed using Stata
version 16.1 (StataCorp, College Station, TX).

Results
Our sample included 5690 patients prescribed at
least 3 months of opioid therapy during the study
period, of which 2216 completed at least 1 urine
drug test. These patients were distributed over 689

prescribing clinicians, with each prescriber having
approximately 8 patients in the sample (mean= 8.3
patients, range 1 to 147).

Unadjusted results revealed that, compared with
patients who had no UDT during the study period,
patients who had at least 1 test were disproportion-
ately Black, less likely to be Asian, more likely to be
age 30 to 49 or 50 to 64, not insured by Medicaid,
and English-speaking. They had more opioid pre-
scriptions and higher average opioid doses (MME).
They were also more commonly seen by female
and Internal Medicine prescribers (Table 1).

The negative binomial regression analysis revealed
few adjusted patient-level factors significantly associ-
ated with testing: Black patients (vs white) had a
higher rate of testing, whereas Asian patients (vs
white) had a lower rate of testing. More testing was
also associated with a higher number of opioid pre-
scriptions. Other patient factors, including number of
office visits and maximum daily dose, were not signifi-
cantly associated with testing (Table 2).

Patients of internists, as compared with Family
Physicians, were more likely to be tested, whereas
patients prescribed opioids by other specialists were
less likely to be tested. Patients of female prescribers

Table 2. Adjusted Association of Urine Drug Testing by Patient and Prescriber Factors

aIRR (95% CI) p-Value

Female sex (vs male) 0.9 (0.9,1.0) 0.21
Race (vs White)
Black 1.2 (1.0,1.4) 0.01
Asian 0.7 (0.5,1.0) 0.04
Other 1.0 (0.8,1.2) 0.91

Age, years (vs <30)
30 to 49 1.4 (1.0,2.0) 0.08
50 to 64 1.3 (0.9,1.9) 0.13
65 to 84 1.3 (0.9,1.8) 0.18
851 0.8 (0.5,1.3) 0.42

Medicaid (vs other insurance) 1.0 (0.7,1.4) 0.9
English language preferred (vs non-English) 1.0 (0.7,1.4) 0.92
No. opioid prescriptions 1.1 (1.1,1.1) <0.01
Max. daily dose opioids 1.0 (1.0,1.0) 0.94
No. office visits 1.0 (1.0,1.0) 0.27
Prescriber specialty (vs Family Medicine)
Internal Medicine 1.6 (1.3,1.9) <0.01
Specialist 0.6 (0.5,0.7) <0.01

Female prescriber (vs male) 1.3 (1.0,1.5) 0.02

Notes: Negative binomial regression modeling the adjusted association between patient and prescriber factors and urine drug testing.
Statistical significance set at P < .05.
Abbreviations: aIRR: adjusted incidence rate ratio; Max daily dose opioids, highest MME (morphine milliequivalent) per day during
the study year; CI, confidence interval.
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(compared with male) were more likely to be tested
(Table 2). There was significant intraclass correlation
(ICC) by prescriber (rho=0.27, 95% confidence
interval [CI]= 0.20–0.35); clinic ICC was also signifi-
cant (rho=0.13, [95% CI=0.06–0.24]).

Conclusions
Our analyses of patients prescribed long-term
opioids for chronic pain suggest that urine drug
testing is utilized inconsistently and scarcely based
on use guidelines. Heterogeneity in urine drug
testing within this sample population showed that
certain patient factors were associated with test-
ing. However, only the number of opioid pre-
scriptions (an indication of duration of therapy) is
plausibly connected with reason and opportunity
for testing.

Prescriber factors were also associated with urine
drug testing, with both sex and specialty being signifi-
cantly correlated. The significant intraclass correlation
in the fully adjusted multilevel model indicated that a
patient’s likelihood of being tested is associated with
their prescriber’s tendency to be in compliance with
recommended testing. The clinician-level associations
are notable given these data derive from a single
health system with standardized practice guidelines at
the time of the study. These findings highlight the
marked variability in application of UDT, consistent
with uncertain evidence of benefit.11

In interpreting these results, we acknowledge
key limitations. The data are from 1 year in a single
health system and may not generalize to other care
settings. Our cohort included all patients who met
LTOT criteria during the study and may include
some patients who were discontinued from therapy
(and no longer indicated to have UDT). We meas-
ured completed (resulted) UDT at any time during
the study year, but we were unable to determine if
the test was ordered by the opioid prescriber or
account for tests ordered and not completed.

These findings are consistent with those of other
studies showing that urine drug testing in long-
term opioid therapy is inconsistent with guidelines
and that great variability exists in how the testing is
applied, notably influenced by differences in clini-
cian practice. Updated guidelines from the Centers
for Disease Control and Prevention have modified
the recommendation for UDT, advising clinicians
to “consider the risks and benefits of toxicology
testing,” (category B) and acknowledging a lack of

evidence of effectiveness of drug testing in LTOT
risk mitigation.12 Nevertheless, most health sys-
tems, professional societies, and other clinical
guidelines continue to emphasize the role of UDT
in opioid therapy.3,13,14 Testing in this study was
driven at least in part by patient characteristics that
are not associated with opioid-related risk, such as
race. If regular drug testing continues to be recom-
mended for patients prescribed LTOT, strategies
must be developed to minimize the potential for
bias in its application.

To see this article online, please go to: http://jabfm.org/content/
00/00/000.full.
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