
Trends in Urine Drug Testing Among Long-term Opioid Users, 
2012–2018

Shaden A. Taha, MS1,2, Jordan Westra, MPH2,3, Mukaila A. Raji, MD4,5, Yong-Fang Kuo, 
PhD2,3,4,5

1Department of Nutrition and Metabolism, University of Texas Medical Branch, Galveston, Texas

2Department of Preventive Medicine and Population Health, University of Texas Medical Branch, 
Galveston, Texas

3Office of Biostatistics, University of Texas Medical Branch, Galveston, Texas

4Department of Internal Medicine, University of Texas Medical Branch, Galveston, Texas

5Sealy Center on Aging, University of Texas Medical Branch, Galveston, Texas

Abstract

Introduction: Long-term opioid therapy increases the risk of opioid overdose death. Government 

agencies and medical societies including the Center for Disease Control and Prevention and 

American Society for Clinical Oncology emphasized risk mitigation strategies including urine 

drug testing, in published guidelines. Urine drug testing rates, time trends, and covariates among 

long-term opioid therapy users were examined to gauge guideline adherence.

Methods: Using Optum’s De-identified Clinformatics DataMart, an incidence cohort (n=28,790) 

and prevalence cohort (n=621,449) were created to measure baseline and annual urine drug testing 

respectively, from 2012 to 2018. Urine drug testing time trends were evaluated by demographics, 

pain conditions, and Elixhauser comorbidity index. A multivariable generalized estimating model 

was developed in 2020 to examine factors associated with urine drug testing.

Results: Annual urine drug testing rates doubled from 25.6% in 2012 to 52.2% in 2018, whereas 

baseline urine drug testing also increased, from 3.75% to 11.1%. Annual urine drug testing 

increased within each age group over time; however, older patients (OR=0.21, 95% CI=0.21, 0.22, 

>79 years) and cancer patients (OR=0.82, 95% CI=0.80, 0.84) were less likely to receive urine 

drug testing. Patients residing in the South (OR=1.99, 95% CI=1.96, 2.01), with back pain 

(OR=2.04, 95% CI=2.02, 2.06) or other chronic pain (OR=1.64, 95% CI=1.62, 1.66) were 

significantly more likely to be tested. Independent predictors of baseline urine drug testing were 

similar to predictors of annual urine drug testing.

Conclusions: Despite increasing urine drug testing trends from 2012 to 2018, annual and 

baseline urine drug testing remained low in 2018, relative to numerous guideline 

recommendations. Findings suggest a need for research on better guideline implementation 

strategies and effectiveness of urine drug testing on patient outcomes.
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INTRODUCTION

Long-term opioid therapy (LTOT; >90 days) presents serious risks, including development 

of substance use disorder and overdose death.1 Numerous agencies and medical societies, 

including the Centers for Disease Control and Prevention and the American Society of 

Clinical Oncology, have published guidelines recommending risk-assessment strategies, 

drug monitoring, and urine drug testing (UDT) to assist providers in safe opioid prescribing.
1–8

Although evidence on improved patient outcomes resulting from UDT is lacking, UDT is 

important for monitoring compliance and detecting non-prescribed or illicit drug use.1,6,9–12 

UDT should include screening and definitive urine testing to effectively identify compliance 

or misuse13; failure to confirm results, whether positive or negative, has been considered 

poor practice,7,14 though may be costly. Guidelines generally suggest baseline UDT of 

chronic pain patients (including cancer) before initiating LTOT, and at least annually 

thereafter. Others suggest increasing the frequency of UDT based on patient risk 

assessments.1,6–8,15,16

Rates of UDT vary substantially, from 2% to 50%, with most studies being cross-sectional, 

limited in sample size, or from regional samples.17–22 This study uses insurance claims to 

examine national trends and characteristics associated with UDT among LTOT users from 

2012 to 2018. This population-based study informs policymakers on potential changes 

needed to improve guideline-recommended UDT adherence by prescribers.

METHODS

This study used Optum’s De-identified Clinformatics DataMart,23 a large national 

commercial insurance database. The UDT prevalence cohort included LTOT users with 

chronic pain conditions between 2012 and 2018. Prevalent LTOT users could be counted for 

multiple years if they had ≥90 days of opioid use in each calendar year. UDT incidence 

included LTOT users without opioid use in the year prior to initiation of LTOT, with their 

first opioid prescription >28 days. Exclusion criteria for each cohort are in Appendix Table 

2. Calendar year was used for the prevalence cohort in order to report annual UDT rates, 

whereas rolling year was used for continuous enrollment in the incidence cohort to capture 

the time window specific for opioid initiation.

The study outcomes were annual UDT, defined as receiving any UDT within 1 year in the 

prevalence cohort, and baseline UDT defined as receiving any UDT in the 7 days before or 

after LTOT initiation in the incidence cohort. Any UDT refers to either presumptive urine 

screening or definitive testing (Appendix Table 2).

Patient characteristics included age at LTOT initiation, sex, U.S. Census region, Elixhauser 

comorbidity score, and pain condition. Additionally, opioid morphine milligram equivalents 

per day, number of opioid prescriptions, and UDTs were included in the prevalence cohort. 

Elixhauser comorbidities were summed together for score after removing alcohol abuse, 

drug abuse, psychoses, and depression, which are major risk factors associated with LTOT.
24,25 Chronic pain conditions included back pain, joint pain, nerve pain or neuropathy, 
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cancer, musculoskeletal pain, or other chronic pain identified by ICD codes (Appendix Table 

2).26

Descriptive statistics were generated for each cohort. Annual and baseline UDT rates were 

calculated by year and stratified by age and region. To assess the association between the 

listed variables and UDT, multivariable generalized estimating models with a binomial 

distribution and AR1 covariance matrix were used in each cohort. All analyses were 

performed in 2020 using SAS, version 9.4.

RESULTS

The prevalence cohort included 1,228,044 person years, with mean age of 63.4 (SD=13.1) 

years, while the incidence cohort included 29,202 person years, with mean age 65.5 

(SD=14.2) years (Table 1). Patients were mostly female (56%–58.2%), residing in the South 

(45.5%–48.9%), with prevalent back pain (38.5%–51.4%) or joint pain (30.2%–30.6%).

Annual UDT rates increased from 25.6% in 2012 to 52.2% in 2018 (Figure 1), and generally 

decreased with age (62.9% in people aged <50 years, 29.1% in those aged >79 years, in 

2018) (Appendix Table 3). Baseline UDT rates were significantly lower (3.75%–11.1%). By 

region, relative increases in UDT of both cohorts were highest in the South and Midwest 

(Appendix Table 4).

Patients were less likely to receive annual UDT if they were older (OR=0.21, 95% CI=0.21, 

0.22, >79 years) or had cancer (OR=0.82, 95% CI=0.80, 0.84), and more likely if they 

resided in the South (OR=1.99, 95% CI=1.96, 2.01), had back pain (OR=2.04, 95% 

CI=2.02, 2.06), or other chronic pain (OR=1.64, 95% CI=1.62, 1.66) (Table 2). Associations 

with baseline UDT were similar, though cancer patients were even less likely to receive 

baseline UDT (0.46, 95% CI=0.28, 0.75).

DISCUSSION

The UDT rates increased from 2012 to 2018; however, 48% of prevalent LTOT users and 

89% of incident users remained untested in 2018. Between 2009 and 2016, many opioid-

prescribing guidelines were released, most of which included UDT recommendations for 

LTOT patients.1–5,15,27 In 2015, a total of 37 states (50 states by 2017) issued guidelines 

ranging from advisory to required by law, though UDT requirements varied.28

Rates of UDT were lower in older patients and those with cancer, and higher among patients 

in the South with back or other chronic pain. Higher rates of opioid prescribing in the South 

may contribute to the corresponding increase in UDT. The findings on cancer patients and 

those with higher Elixhauser scores were consistent with previous literature.29,30 However, 

older patients have a higher risk of LTOT use,31,32 so lower UDT rates in this population 

were unexpected. It may be that UDT was used to detect misuse, which is higher in younger 

adults.33

Use of UDT is recommended for risk mitigation among LTOT patients, where aberrant 

toxicology may lead to opioid discontinuation.34 Adherence to guideline-recommended 

Taha et al. Page 3

Am J Prev Med. Author manuscript; available in PMC 2021 April 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



UDT and other mitigation strategies is linked to improved patient adherence; however, 

evidence is lacking on effectiveness of UDT on patient outcomes.1,21,35 This study 

concluded low rates of adherence to UDT recommendations, specifically in baseline testing. 

Early UDT rates may reflect disagreement on the importance of UDT, inexperience in UDT 

interpretation, insurance and resource limitations, and lack of standardized opioid 

prescribing. Some of these factors may still affect current practice and explain low UDT 

rates in recent years.

Providers tend to assess individuals as low risk, though UDT results show otherwise.41 Self-

reported behavior may not accurately predict misuse, and risk assessments alone may miss 

an opportunity to prevent substance use disorder.1,37 Universal UDT has been suggested to 

eliminate subjectivity of providers and reduce opioid misuse; however, it is expensive, may 

result in fraudulent overuse of testing, and potentially harm the patient–provider relationship 

if misinterpretation of UDT occurs.12,38

Important strengths of this study include the large, diverse population, specificity to identify 

use of the UDT and chronic pain, and the ability to control for LTOT risk factors (alcohol 

abuse, drug use, psychoses, and depression).24

Limitations

Results from commercial insurance data cannot be generalized to the entire U.S. population. 

The continuous enrollment requirement further limits generalizability to those with short 

coverage. LTOT was measured by prescriptions claims, rather than consumption. UDT by 

private labs or the Department of Veteran’s Affairs were not captured. Race and SES were 

not available, though African Americans on LTOT are tested at a higher rate than White 

patients.34

CONCLUSIONS

Among LTOT patients with chronic pain, UDT rates increased from 2012 to 2018, 

indicating there has been some response to opioid prescribing guidelines. However, UDT 

rates were still disproportionately low by 2018, specifically baseline UDT. Low guideline 

adherence may be a lost opportunity to identify patients at high risk of substance use 

disorder and opioid-related toxicity. Research on the effect of UDT on patient outcomes and 

analysis of cost benefits may provide evidence for a better approach to drug monitoring and 

guideline adherence.

ACKNOWLEDGMENTS

This work was supported by grant R01-DA039192 from the NIH. The funder had no role in the design or conduct 
of the study; collection, management, analysis, or interpretation of the data; preparation, review, or approval of the 
manuscript; or decision to submit the manuscript for publication.

No financial disclosures were reported by the authors of this paper.

Taha et al. Page 4

Am J Prev Med. Author manuscript; available in PMC 2021 April 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Appendix

Appendix Table 1.

Cohort Flow Descriptions

Step Description Number of 
patients

Number of 
person-years

Prevalence cohort

1  All opioid users 12,930,228

2  At least 90 days opioid use (opioid use periods)
a

1,298,048 2,570,004

3  Continuous eligibility for entire calendar year and previous year
a

727,693 1,580,955

4  At least 18 years old at time of first opioid use, had known gender, 
region

721,843 1,570,054

5  Had no acute pain conditions for entire calendar year 621,449 1,228,044

Incidence cohort

1  All opioid users 12,930,228

2  At least 90 days opioid use (opioid use periods)
a

1,298,048 2,570,004

3  Continuous eligibility for 1 year prior to start of long-term opioid use 665,377 1,311,672

4  No prior opioid use in 1 year prior to start of long-term opioid use 49,893 50,426

5  At least 18 years old at time of first opioid use, had known gender, 
region

49,508 50,040

6  First opioid prescription for at least 28 days 35,682 36,194

7  Had no acute pain conditions in prior to first opioid use 28,790 29,202

a
LTOT users could be counted for multiple years if they had at least 90 days of opioid use in each calendar year. For users 

with only 1 episode of ≥90 days use which spanned across 2 calendar years, the earlier year was used as the year of use, if 
it included at least 30 days of use. Otherwise, the later year was selected. For example, an LTOT user with 90 days’ use 
starting December 1, 2012 and ending February 28, 2013 would count for 2012 because the episode had 31 days’ use in 
2012. An LTOT user with 90 days use starting December 3, 2012 and ending March 2 would count for 2013 because the 
episode included only 29 days of use in 2012.

LTOT, long term opioid therapy.

Appendix Table 2.

ICD, CPT and HCPCS Codes for Urine Drug Testing and Chronic Pain Conditions

Category Code

Presumptive 
UDT codes

G0477, G0478, G0479, 0007U, G0430, G0431, G0434, H0003, 80100, 80101, 80104, 80300, 
80301, 80302, 80304, 80303, 80305, 80306, 80307

Definitive UDT 
codes

83925, 80364, 80102, 80152, 80154, 80160, 80166, 80323, 80324, 80325, 80326, 80329, 80330, 
80331, 80332, 80333, 80334, 80335, 80336, 80364, 80102, 80152, 80154, 80160, 80166, 80323, 
80324, 80325, 80326, 80329, 80330, 80331, 80332, 80333, 80334, 80335, 80336, 80337, 80338, 
80339, 80340, 80341, 80342, 80344, 80345, 80346, 80347, 80348, 80349, 80350, 80351, 80352, 
80353, 80354, 80355, 80356, 80357, 80358, 80359, 80360, 80361, 80362, 80363, 80365, 80366, 
80367, 80368, 80369, 80370, 80371, 80372, 80373, 80374, 80375, 80376, 80377, 82101, 82520, 
82646, 82649, 82742, 83925, 83992, G0481, G0482, G0483, G6037, 0006U, G0480, G0659, 
G6031, G6032, G6034, G6036, G6037, G6041, G6042, G6043, G6044, G6045, G6048, G6050, 
G6053, G6056

Back pain ICD-9: 720.1, 720.2, 720.81, 720.89, 720.9, 721.0, 721.1, 721.2, 721.3, 721.41, 721.42, 721.5, 
722.0, 722.10, 722.11, 722.2, 722.30, 722.31, 722.6, 722.83, 723.0, 723.1, 723.2, 723.3, 723.5, 
723.6, 724.00, 724.01, 724.02, 724.03, 724.09, 724.1, 724.8, 756.10, 756.11, 756.12, 756.13, 
756.14, 756.15
ICD-10: M43.27, M43.28, M43.6, M43.8X9, M46.00, M46.1, M46.40, M46.45, M46.47, M46.80, 
M46.90, M47.10, M47.12, M47.14, M47.16, M47.812, M47.814, M47.817, M47.819, M48.00, 
M48.02, M48.04, M48.06, M48.06, M48.08, M48.10, M48.20, M48.30, M48.9, M49.80, M50.00, 
M50.20, M50.30, M50.80, M50.90, M51.04, M51.05, M51.06, M51.24, M51.25, M51.26, M51.27, 
M51.34, M51.34, M51.35, M51.35, M51.36, M51.36, M51.37, M51.37, M51.44, M51.45, M51.46, 
M51.47, M51.84, M51.85, M51.86, M51.87, M51.9, M51.9, M51.9, M51.9, M51.9, M53.0, M53.1, 
M53.2X7, M53.2X8, M53.3, M53.3, M53.3, M53.82, M53.9, M54.02, M54.08, M54.14, M54.15, 
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Category Code

M54.16, M54.17, M54.2, M54.30, M54.5, M54.6, M54.89, M54.9, M67.88, M96.1, M96.1, M96.1, 
M96.1, Q76.0, Q76.1, Q76.2, Q76.2, Q76.419, Q76.49, Q76.49, Q76.49, Q76.49, Q76.49

Joint pain ICD-9: 710.0, 710.1, 710.2, 710.3, 710.4, 710.8, 710.9, 711.00, 711.01, 711.02, 711.03, 711.04, 
711.05, 711.06, 711.24, 711.25, 711.26, 711.27, 711.28, 711.29, 711.30, 711.49, 711.50, 711.51, 
711.52, 711.53, 711.54, 711.55, 711.74, 711.75, 711.76, 711.77, 711.78, 711.79, 711.80, 711.99, 
713.0, 713.1, 713.2, 713.3, 713.4, 713.5, 713.6, 714.0, 714.1, 714.2, 714.30, 714.31, 714.32, 
714.33, 715.00, 715.04, 715.09, 715.10, 715.11, 715.12, 715.13, 715.33, 715.34, 715.35, 715.36, 
715.37, 715.38, 715.80, 716.00, 716.01, 716.02, 716.03, 716.04, 716.05, 716.24, 716.25, 716.26, 
716.27, 716.28, 716.29, 716.49, 716.50, 716.51, 716.52, 716.53, 716.54, 716.85, 716.86, 716.87, 
716.88, 716.89, 716.90, 717.0, 717.1, 717.2, 717.3, 717.40, 717.41, 718.00, 718.01, 718.02, 
718.03, 718.04, 718.05, 718.26, 718.27, 718.28, 718.29, 718.30, 718.31, 718.65, 718.70, 718.71, 
718.72, 718.73, 718.74, 718.94, 718.95, 718.97, 718.98, 718.99, 719.00, 719.01, 719.02, 719.03, 
719.04, 719.05, 719.24, 719.25, 719.26, 719.27, 719.28, 719.29, 719.40, 719.41, 719.45, 719.46, 
719.47, 719.49, 719.50, 719.51, 719.52, 719.53, 719.54, 719.78, 719.79, 719.80, 719.81, 719.82, 
719.83, 720.0, 726.10, 726.5, 729.5, 733.90
ICD-10: M00.039, M00.049, M00.059, M00.069, M00.079, M00.08, M00.09, M00.139, M00.149, 
M00.159, M00.169, M00.179, M00.18, M00.19, M00.239, M00.249, M00.259, M00.269, 
M00.279, M00.28, M00.29, M00.839, M00.849, M00.859, M00.869, M00.879, M00.88, M00.89, 
M00.9, M01.X0, M01.X0, M01.X0, M01.X0, M01.X0, M01.X19, M01.X19, M01.X19, M01.X19, 
M01.X19, M01.X29, M01.X29, M01.X29, M01.X29, M01.X29, M01.X29, M01.X39, M01.X39, 
M01.X39, M01.X39, M01.X39, M01.X39, M01.X49, M01.X49, M01.X49, M01.X49, M01.X49, 
M01.X59, M01.X59, M01.X59, M01.X59, M01.X59, M01.X69, M01.X69, M01.X69, M01.X69, 
M01.X69, M01.X69, M01.X79, M01.X79, M01.X79, M01.X79, M01.X79, M01.X79, M01.X8, 
M01.X8, M01.X8, M01.X8, M01.X8, M01.X8, M01.X9, M01.X9, M01.X9, M01.X9, M02.10, 
M02.119, M02.129, M02.139, M02.149, M02.159, M02.169, M02.179, M02.18, M02.19, M02.20, 
M02.30, M02.319, M02.329, M02.339, M02.349, M02.359, M02.369, M02.379, M02.38, M02.39, 
M02.9, M05.10, M05.30, M05.60, M06.1, M06.4, M06.4, M06.9, M08.00, M08.3, M08.40, 
M08.40, M12.00, M12.129, M12.139, M12.149, M12.159, M12.169, M12.179, M12.18, M12.19, 
M12.20, M12.219, M12.229, M12.239, M12.269, M12.279, M12.28, M12.29, M12.30, M12.319, 
M12.329, M12.339, M12.349, M12.359, M12.369, M12.379, M12.38, M12.39, M12.40, M12.419, 
M12.429, M12.439, M12.449, M12.459, M12.469, M12.479, M12.48, M12.49, M12.50, M12.519, 
M12.529, M12.539, M12.549, M12.559, M12.569, M12.579, M12.58, M12.59, M12.80, M12.80, 
M12.80, M12.80, M12.819, M12.819, M12.829, M12.829, M12.839, M12.839, M12.849, 
M12.849, M12.859, M12.869, M12.879, M12.879, M12.88, M12.88, M12.89, M12.9, M12.9, 
M12.9, M12.9, M12.9, M12.9, M12.9, M12.9, M12.9, M12.9, M13.0, M13.0, M13.0, M13.0, 
M13.0, M13.0, M13.0, M13.0, M13.0, M13.10, M13.10, M13.119, M13.129, M13.139, M13.149, 
M13.159, M13.169, M13.179, M13.80, M13.80, M13.819, M13.819, M13.829, M13.829, 
M13.839, M13.839, M13.849, M13.859, M13.869, M13.869, M13.879, M13.879, M13.88, 
M13.88, M13.89, M13.89, M14.60, M14.80, M15.0, M15.3, M15.8, M15.8, M15.9, M16.10, 
M16.7, M16.9, M16.9, M17.10, M17.5, M17.9, M17.9, M18.9, M19.019, M19.029, M19.039, 
M19.049, M19.079, M19.219, M19.229, M19.239, M19.249, M19.279, M19.90, M19.90, M19.90, 
M19.90, M19.90, M19.90, M19.90, M19.90, M19.90, M19.90, M19.90, M19.91, M19.91, M19.93, 
M19.93, M22.40, M23.009, M23.202, M23.229, M23.239, M23.249, M23.259, M23.269, 
M23.305, M23.329, M23.339, M23.349, M23.359, M23.369, M23.40, M23.50, M23.50, M23.50, 
M23.50, M23.50, M23.50, M23.8X9, M23.8X9, M23.90, M24.00, M24.00, M24.019, M24.029, 
M24.039, M24.049, M24.059, M24.073, M24.076, M24.08, M24.10, M24.10, M24.129, M24.139, 
M24.149, M24.159, M24.173, M24.176, M24.30, M24.30, M24.30, M24.319, M24.329, M24.339, 
M24.349, M24.359, M24.40, M24.419, M24.429, M24.439, M24.443, M24.446, M24.459, 
M24.469, M24.473, M24.476, M24.60, M24.60, M24.60, M24.619, M24.629, M24.639, M24.649, 
M24.659, M24.669, M24.673, M24.676, M24.80, M24.80, M24.80, M24.80, M24.80, M24.80, 
M24.819, M24.819, M24.829, M24.829, M24.839, M24.839, M24.849, M24.849, M24.859, 
M24.859, M24.873, M24.873, M24.876, M24.876, M24.9, M24.9, M24.9, M24.9, M24.9, M24.9, 
M24.9, M25.00, M25.00, M25.019, M25.029, M25.039, M25.049, M25.059, M25.069, M25.073, 
M25.076, M25.08, M25.10, M25.10, M25.119, M25.129, M25.139, M25.149, M25.159, M25.169, 
M25.173, M25.176, M25.18, M25.40, M25.429, M25.439, M25.449, M25.459, M25.469, 
M25.473, M25.476, M25.48, M25.50, M25.50, M25.519, M25.529, M25.539, M25.541, M25.542, 
M25.549, M25.559, M25.569, M25.579, M25.60, M25.60, M25.619, M25.629, M25.639, 
M25.649, M25.659, M25.669, M25.673, M25.676, M25.80, M25.80, M25.819, M25.829, 
M25.839, M25.849, M25.859, M25.869, M25.879, M25.9, M25.9, M25.9, M25.9, M25.9, M25.9, 
M25.9, M25.9, M25.9, M25.9, M33.20, M33.90, M35.2, M35.2, M35.2, M35.2, M35.2, M35.2, 
M35.2, M35.5, M35.9, M36.2, M36.3, M36.4, M43.4, M43.5X9, M43.5X9, M70.60, M70.70, 
M75.100, M75.50, M76.10, M76.20, M79.609, M79.646, M85.9, M89.9, M94.9, R29.4, R29.898, 
R29.898, R29.898, R29.898, R29.898, R29.898, R29.898, R29.898, R29.898, V13.4

Nerve pain ICD-9: 337.0, 337.1, 353.0, 353.1, 353.2, 353.3, 353.4, 353.5, 353.6, 353.8, 353.9, 354.0, 354.1, 
354.2, 354.3, 354.4, 354.5, 354.8, 354.9, 355.0, 355.1, 355.2, 355.3, 355.4, 355.5, 355.6, 355.7, 
355.71, 356.0, 356.1, 356.2, 356.3, 356.4, 356.8, 356.9, 357.0, 357.1, 357.2, 357.4, 357.5, 357.6, 
357.7, 357.8, 357.81, 377.33, 377.34, 377.41, 531.3, 723.4, 724.3, 727.2, 729.2
ICD-10: B02.23, B26.84, E08.42, E09.42, E10.42, E11.42, E13.42, G54.0, G54.1, G54.2, G54.3, 
G54.4, G54.5, G54.6, G54.7, G54.8, G54.9, G56.00, G56.10, G56.20, G56.30, G56.40, G56.80, 
G56.90, G57.00, G57.10, G57.20, G57.30, G57.40, G57.50, G57.60, G57.70, G57.80, G57.90, 
G58.7, G58.9, G60.0, G60.0, G60.0, G60.1, G60.3, G60.8, G60.9, G61.0, G61.81, G61.82, G61.89, 
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Category Code

G61.9, G62.0, G62.1, G62.2, G62.81, G63., G63., G99.0, H46.2, H46.3, H47.019, M54.10, 
M54.12, M54.13, M54.30, M79.2

Other chronic 
pain

ICD-9: 338.29, 338.4, 729.1
ICD-10: G89.29, G89.4, M60.9, M79.1, M79.7

Cancer ICD-9: 140.x–172.x, 174.x–202.x, 203.0. 238.6
ICD-10: C01-C85, C88, C96, C97, C90.0, C90.2

Musculoskeletal 
pain

ICD-9: 725.x, 726.0, 727.00, 728.11, 729.0, 781.99, 830.0, 831.00, 832.00, 833.00, 834.00, 835.00, 
836.0, 863.80
ICD-10: M25.729, M35.3, M60.10, M60.9, M61.00, M61.10, M62.10, M62.89, M62.9, M65.00, 
M65.30, M65.4, M65.80, M65.849, M65.879, M65.9, M66.10, M66.239, M66.249, M66.259, 
M66.269, M66.339, M66.349, M66.369, M66.829, M66.879, M66.88, M66.9, M67.80, M67.88, 
M67.90, M70.039, M70.10, M70.20, M70.30, M70.30, M70.40, M70.40, M70.50, M70.60, 
M70.70, M70.98, M71.00, M71.20, M71.30, M71.50, M71.80, M71.9, M72.6, M72.9, M75.00, 
M75.100, M75.120, M75.20, M75.30, M75.30, M75.40, M75.50, M75.80, M75.80, M76.10, 
M76.20, M76.40, M76.50, M76.60, M76.829, M76.899, M76.899, M76.899, M77.00, M77.10, 
M77.20, M77.9, M79.0, M79.1, M79.609, M79.7, M79.81, M79.A19, M79.A29, M79.A3, 
M79.A9, R29.818, R29.898, R29.898, R29.90, R29.91, R68.89, S01.409A, S03.00XA, S03.00XA, 
S03.00XS, S03.01XA, S03.01XS, S03.02XA, S03.02XS, S03.03XA, S03.1XXA, S03.40XA, 
S03.41XA, S03.42XA, S03.43XA, S03.8XXA, S03.9XXA, S03.9XXS, S11.90XA, S11.90XA, 
S11.90XA, S11.90XA, S11.90XA, S11.90XA, S11.90XA, S11.90XA, S11.90XA, S13.101A, 
S13.101A, S13.101A, S13.101A, S13.111A, S13.111A, S13.121A, S13.121A, S13.131A, 
S13.131A, S13.141A, S13.141A, S13.151A, S13.151A, S13.161A, S13.161A, S13.171A, 
S13.171A, S13.181A, S13.181A, S13.20XS, S13.4XXA, S13.5XXA, S13.8XXA, S13.9XXS, 
S21.109A, S21.209A, S23.101A, S23.101A, S23.20XA, S23.20XA, S23.20XS, S23.3XXA, 
S23.41XA, S23.420A, S23.421A, S23.428A, S23.429A, S23.8XXA, S23.9XXA, S23.9XXS, 
S29.019A, S31.000A, S31.000A, S31.000A, S31.000A, S31.000A, S31.000A, S33.101A, 
S33.101A, S33.2XXA, S33.2XXA, S33.2XXA, S33.2XXA, S33.30XS, S33.39XA, S33.39XA, 
S33.39XA, S33.39XA, S33.5XXA, S33.6XXA, S33.8XXA, S33.8XXA, S33.8XXA, S33.8XXA, 
S33.8XXA, S33.8XXA, S33.8XXA, S33.9XXA, S33.9XXS, S39.011A, S41.009A, S41.009A, 
S41.009A, S41.109A, S41.109A, S41.109A, S43.006A, S43.006A, S43.016A, S43.016A, 
S43.026A, S43.026A, S43.036A, S43.036A, S43.086A, S43.086A, S43.109A, S43.109A, 
S43.206A, S43.206A, S43.306S, S43.409A, S43.419A, S43.429A, S43.439A, S43.499A, 
S43.50XA, S43.80XA, S43.80XA, S43.80XA, S43.80XA, S43.90XS, S46.019A, S46.119A, 
S46.819A, S46.919A, S46.919S, S51.009A, S51.009A, S51.009A, S51.009A, S51.009A, 
S51.009A, S53.006A, S53.006A, S53.016A, S53.016A, S53.026A, S53.026A, S53.033A, 
S53.096A, S53.096A, S53.106A, S53.106A, S53.116A, S53.116A, S53.136A, S53.136A, 
S53.146A, S53.146A, S53.196A, S53.196A, S53.409A, S53.419A, S53.429A, S53.439A, 
S53.449A, S53.499A, S53.499S, S56.919A, S56.919S, S61.009A, S61.009A, S61.209A, 
S61.209A, S61.409A, S61.509A, S61.509A, S61.509A, S61.509A, S61.509A, S61.509A, 
S61.509A, S63.006A, S63.006A, S63.006S, S63.016A, S63.016A, S63.026A, S63.026A, 
S63.036A, S63.036A, S63.046A, S63.056A, S63.056A, S63.066A, S63.066A, S63.076A, 
S63.076A, S63.096A, S63.096A, S63.106A, S63.106A, S63.116A, S63.116A, S63.126A, 
S63.126A, S63.259A, S63.259A, S63.269A, S63.269A, S63.279A, S63.279A, S63.289A, 
S63.299A, S63.329A, S63.509A, S63.519A, S63.529A, S63.599A, S63.629A, S63.639A, 
S63.649A, S63.659A, S63.8X9A, S63.8X9A, S63.90XA, S63.90XS, S66.919A, S66.919A, 
S66.919S, S71.009A, S71.009A, S71.009A, S71.009A, S73.006A, S73.006A, S73.006S, 
S73.016A, S73.016A, S73.026A, S73.026A, S73.036A, S73.036A, S73.109A, S73.109S, 
S73.119A, S73.129A, S73.199A, S76.919A, S76.919S, S81.009A, S81.009A, S81.009A, 
S81.009A, S81.009A, S81.009A, S81.009A, S83.006A, S83.006A, S83.006S, S83.106A, 
S83.106A, S83.106S, S83.116A, S83.116A, S83.126A, S83.126A, S83.136A, S83.136A, 
S83.146A, S83.146A, S83.196A, S83.196A, S83.209A, S83.209S, S83.219A, S83.289A, 
S83.30XA, S83.419A, S83.429A, S83.509A, S83.60XA, S83.8X9A, S83.90XA, S83.90XS, 
S86.019A, S86.819A, S86.919A, S91.009A, S91.109A, S91.109A, S91.309A, S91.309A, 
S91.309A, S91.309A, S91.309A, S91.309A, S93.06XA, S93.06XA, S93.06XS, S93.106A, 
S93.119A, S93.119A, S93.129A, S93.129A, S93.306A, S93.306A, S93.306S, S93.316A, 
S93.316A, S93.316A, S93.316A, S93.326A, S93.326A, S93.336A, S93.336A, S93.336A, 
S93.336A, S93.409A, S93.419A, S93.429A, S93.439A, S93.499A, S93.519A, S93.529A, 
S93.609A, S93.609S, S93.629A, S93.699A, S96.919A, S96.919A, S96.919S, T14.90, T14.90, 
T14.90, Z89.019, Z89.029, Z89.119, Z89.129, Z89.209, Z89.219, Z89.229, Z89.239, Z89.419, 
Z89.429, Z89.439, Z89.449, Z89.519, Z89.619, Z89.629, Z89.9, Z96.60, Z96.619, Z96.629, 
Z96.639, Z96.649, Z96.659, Z96.669, Z96.698, Z97.10

CPT, current procedural terminology; HCPCS, healthcare common procedure coding system ; UDT, urine drug testing.
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Appendix Table 3.

Urine Drug Testing (UDT) by Age and Year

Prevalent long-term opioid users Incident long-term opioid users

Age/Year Denominator Any UDT Any UDT, % Denominator Any UDT Any UDT, %

<50 years

 2012 29,036 11,213 38.62 687 53 7.71

 2013 29,107 12,283 42.20 649 46 7.09

 2014 25,338 11,662 46.03 544 61 11.21

 2015 23,674 12,128 51.23 657 93 14.16

 2016 23,438 12,838 54.77 563 96 17.05

 2017 24,205 14,389 59.45 529 92 17.39

 2018 21,511 13,527 62.88 354 65 18.36

50–59 years

 2012 38,954 13,015 33.41 710 42 5.92

 2013 42,730 16,211 37.94 838 53 6.32

 2014 39,423 16,759 42.51 687 53 7.71

 2015 38,424 18,390 47.86 923 73 7.91

 2016 38,968 20,279 52.04 686 96 13.99

 2017 45,529 26,724 58.70 801 118 14.73

 2018 42,971 27,033 62.91 445 77 17.30

60–69 years

 2012 37,518 9,355 24.93 964 37 3.84

 2013 43,625 12,712 29.14 1,155 48 4.16

 2014 41,735 13,822 33.12 940 53 5.64

 2015 43,457 16,730 38.50 1,384 72 5.20

 2016 48,166 21,323 44.27 1,002 82 8.18

 2017 62,862 32,657 51.95 1,300 154 11.85

 2018 66,421 37,818 56.94 777 111 14.29

70–79 years

 2012 28,414 4,177 14.70 816 10 1.23

 2013 32,924 5,907 17.94 1,049 22 2.10

 2014 31,983 6,926 21.66 771 19 2.46

 2015 33,132 8,855 26.73 1,615 44 2.72

 2016 38,181 12,433 32.56 1,001 43 4.30

 2017 52,174 20,661 39.60 1,229 79 6.43

 2018 57,195 25,995 45.45 859 65 7.57

>79 years

 2012 17,742 1,122 6.32 713 4 0.56

 2013 19,192 1,607 8.37 851 9 1.06

 2014 18,805 1,927 10.25 718 4 0.56

 2015 18,829 2,524 13.40 867 5 0.58

 2016 21,238 3,854 18.15 705 12 1.70
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Prevalent long-term opioid users Incident long-term opioid users

Age/Year Denominator Any UDT Any UDT, % Denominator Any UDT Any UDT, %

 2017 24,649 5,833 23.66 809 23 2.84

 2018 26,494 7,713 29.11 604 19 3.15

Appendix Table 4.

Urine Drug Testing (UDT) by Region and Year

Prevalent long-term opioid users Incident long-term opioid users

Region/Year Denominator Any UDT Any UDT, % Denominator Any UDT Any UDT, %

Midwest

 2012 31,443 5,979 19.02 773 23 2.98

 2013 34,178 7,673 22.45 792 24 3.03

 2014 33,478 8,875 26.51 728 28 3.85

 2015 30,823 9,732 31.57 670 40 5.97

 2016 33,657 11,561 34.35 743 43 5.79

 2017 39,391 15,831 40.19 995 65 6.53

 2018 37,478 15,885 42.38 449 32 7.13

Northeast

 2012 9,856 1,994 20.23 305 6 1.97

 2013 12,522 3,062 24.45 361 11 3.05

 2014 11,639 3,087 26.52 344 6 1.74

 2015 11,876 3,451 29.06 320 17 5.31

 2016 11,695 3,968 33.93 289 16 5.54

 2017 12,502 4,574 36.59 291 12 4.12

 2018 13,045 5,178 39.69 213 7 3.29

South

 2012 72,584 24,658 33.97 1,782 102 5.72

 2013 78,666 29,751 37.82 1,881 109 5.79

 2014 68,638 29,061 42.34 1,536 121 7.88

 2015 71,839 33,717 46.93 2,231 188 8.43

 2016 80,390 40,484 50.36 1,928 212 11.00

 2017 111,185 62,084 55.84 2,302 302 13.12

 2018 116,891 69,830 59.74 1,634 244 14.93

West

 2012 37,781 6,251 16.55 1,030 15 1.46

 2013 42,212 8,234 19.51 1,508 34 2.25

 2014 43,529 10,073 23.14 1,052 35 3.33

 2015 42,978 11,727 27.29 2,225 42 1.89

 2016 44,249 14,714 33.25 997 58 5.82

 2017 46,341 17,775 38.36 1,080 87 8.06

 2018 47,178 21,193 44.92 743 54 7.27
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Figure 1. 
Prevalence and incidence of urine drug testing (UDT) among long-term opioid users, 2012–

2018.

Notes: Time trends of UDT represent “any UDT” received by patients with incident or 

prevalent long-term opioid use. The prevalence cohort represents annual UDT, while the 

incidence cohort represents baseline UDT.
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Table 1.

Patient Characteristics Among LTOT Users in Prevalence and Incidence Cohorts, Describing Age, Sex, 

Region, Comorbidity Score, and Pain Conditions

Variable Prevalent opioid use cohort
a

Incident opioid use cohort
b

n (%) n (%)

Sex

 Female 714,255 (58.2) 16,366 (56.0)

 Male 513,789 (41.8) 12,836 (44.0)

Age, years 63.4 (13.1) 65.5 (14.2)

 <50 176,309 (14.4) 3,983 (13.6)

 50–59 286,999 (23.4) 5,090 (17.4)

 60–69 343,784 (28.0) 7,522 (25.8)

 70–79 274,003 (22.3) 7,340 (25.1)

 >79 146,949 (12.0) 5,267 (18.0)

Region

 Midwest 240,448 (19.6) 5,150 (17.6)

 Northeast 83,135 (6.8) 2,123 (7.3)

 South 600,193 (48.9) 13,294 (45.5)

 West 304,268 (24.8) 8,635 (29.6)

Year

 2012 151,664 (12.4) 3,890 (13.3)

 2013 167,578 (13.6) 4,542 (15.6)

 2014 157,284 (12.8) 3,660 (12.5)

 2015 157,516 (12.8) 5,446 (18.6)

 2016 169,991 (13.8) 3,957 (13.6)

 2017 209,419 (17.1) 4,668 (16.0)

 2018 214,592 (17.5) 3,039 (10.4)

Elixhauser comorbidity score,
c
 mean (SD)

3.4 (2.8) 2.8 (2.6)

Elixhauser category

 0 144,195 (11.7) 6,324 (21.7)

 1 200,981 (16.4) 4,859 (16.6)

 2 212,918 (17.3) 4,813 (16.5)

 3 183,107 (14.9) 3,965 (13.6)

 4 142,699 (11.6) 2,886 (9.9)

 5+ 344,144 (28.0) 6,355 (21.8)

Alcohol abuse 33,448 (2.7) 610 (2.1)

Drug abuse 147,414 (12.0) 1,541 (5.3)

Psychoses 34,720 (2.8) 723 (2.5)

Depression 375,798 (30.6) 6,097 (20.9)
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Variable Prevalent opioid use cohort
a

Incident opioid use cohort
b

n (%) n (%)

Back pain
d 631,728 (51.4) 11,237 (38.5)

Joint pain 370,338 (30.2) 8,948 (30.6)

Nerve pain 108,651 (8.8) 2,174 (7.4)

Other chronic pain 284,115 (23.1) 4,173 (14.3)

Cancer 62,740 (5.1) 1,435 (4.9)

Musculoskeletal pain 194,478 (15.8) 3,782 (13.0)

MME/Day, mean (SD) 54.4 (81.2)

 ≥50 MME/Day 356,376 (29.0)

 ≥90 MME/Day 184,400 (15.0)

Number of opioid prescriptions, mean (SD) 14.3 (7.8)

Number of UDT, mean (SD) 2.9 (2.9)

Notes: Additionally, information on opioid MME/Day, use of ≥50 or ≥90 MME/day use, number of opioid prescriptions and the number of UDT is 
presented for the prevalence cohort.

a
Prevalence cohort included 1,228,004 person-years for 621,449 patients in 2012–2018.

b
Incidence cohort included 29,202 person-years for 28,790 patients in 2012–2018.

c
Elixhauser comorbidity scores were calculated after removing alcohol abuse, drug abuse, psychoses, and depression. Elixhauser comorbidity and 

pain conditions were assessed in the previous calendar year (prevalence cohort) or in the year prior to LTOT initiation (incidence cohort).

d
In cases when multiple chronic pain conditions were present on the same day, each condition was noted.

MME, morphine milligram equivalent; LTOT, long term opioid therapy.
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Table 2.

Annual and Baseline UDT Among Long-term Opioid Users of Prevalence and Incidence Cohorts 

Respectively, Stratified by Age, Sex, Year, Region, Elixhauser Score, and Pain Conditions

Prevalent long-term opioid users (annual UDT) Incident long-term opioid users (baseline UDT)

Parameter Any UDT, % Any UDT
a
OR (95% CI) Any UDT, % Any UDT

a
OR (95% CI)

Age, years

 <50 49.94 ref 12.70 ref

 50–59 48.23 0.85 (0.84, 0.86) 10.06 0.75 (0.65, 0.87)

 60–69 42.01 0.62 (0.61, 0.63) 7.40 0.59 (0.51, 0.69)

 70–79 31.00 0.40 (0.40, 0.41) 3.84 0.36 (0.30, 0.42)

 >79 16.73 0.21 (0.21, 0.22) 1.44 0.17 (0.13, 0.22)

Sex

 Female 38.26 ref 5.75 ref

 Male 40.32 1.02 (1.01, 1.03) 7.73 1.18 (1.07, 1.31)

Year

 2012 25.64 ref 3.75 ref

 2013 29.07 1.21 (1.19, 1.22) 3.92 1.14 (0.90, 1.44)

 2014 32.49 1.49 (1.46, 1.51) 5.19 1.37 (1.09, 1.73)

 2015 37.22 1.82 (1.79, 1.84) 5.27 1.61 (1.30, 2.00)

 2016 41.61 2.14 (2.10, 2.17) 8.31 2.00 (1.62, 2.47)

 2017 47.88 2.66 (2.62, 2.70) 9.98 2.12 (1.73, 2.61)

 2018 52.23 3.28 (3.23, 3.33) 11.09 2.48 (1.99, 3.09)

Region

 Midwest 31.41 ref 4.95 ref

 Northeast 30.45 1.00 (0.98, 1.02) 3.53 0.86 (0.65, 1.14)

 South 48.25 1.99 (1.96, 2.01) 9.61 1.99 (1.71, 2.32)

 West 29.57 0.98 (0.97, 1.00) 3.76 0.90 (0.75, 1.08)

Elixhauser category

 0 38.13 ref 6.12 ref

 1 39.26 1.05 (1.03, 1.06) 8.17 1.06 (0.90, 1.25)

 2 38.61 1.09 (1.07, 1.10) 6.79 1.01 (0.85, 1.20)

 3 39.11 1.15 (1.14, 1.17) 6.66 1.09 (0.90, 1.31)

 4 39.37 1.18 (1.16, 1.20) 7.14 1.26 (1.03, 1.54)

 5+ 39.67 1.23 (1.21, 1.25) 5.54 1.08 (0.90, 1.29)

Alcohol abuse 49.30 1.07 (1.05, 1.10) 10.00 0.84 (0.61, 1.17)

Depression 45.65 1.16 (1.15, 1.17) 8.35 0.97 (0.86, 1.10)

Drug abuse 66.44 1.87 (1.85, 1.89) 22.71 2.76 (2.35, 3.24)

Psychoses 42.62 1.03 (1.00, 1.05) 6.92 0.99 (0.71, 1.39)

Back pain 51.47 2.04 (2.02, 2.06) 12.91 4.10 (3.65, 4.59)
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Prevalent long-term opioid users (annual UDT) Incident long-term opioid users (baseline UDT)

Parameter Any UDT, % Any UDT
a
OR (95% CI) Any UDT, % Any UDT

a
OR (95% CI)

Cancer 21.05 0.82 (0.80, 0.84) 1.18 0.46 (0.28, 0.75)

Other chronic pain 54.78 1.64 (1.62, 1.66) 18.69 3.66 (3.25, 4.13)

Joint pain 30.54 1.10 (1.09, 1.11) 4.29 1.12 (0.98, 1.28)

Musculoskeletal pain 37.07 0.97 (0.96, 0.98) 7.32 0.84 (0.71, 0.99)

Nerve pain 45.32 1.23 (1.21, 1.24) 8.88 1.25 (1.05, 1.49)

a
Any UDT indicated either receiving of screening test or definitive test. Screening test is usually performed by immunoassay to detect a drug or 

drug class. Definitive test identifies specific drugs and metabolites, by gas or liquid chromatography and mass spectrometry, or high-performance 
liquid chromatography.

UDT, urine drug testing.
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ICD-10: B02.23, B26.84, E08.42, E09.42, E10.42, E11.42, E13.42, G54.0, G54.1, G54.2, G54.3, G54.4, G54.5, G54.6, G54.7, G54.8, G54.9, G56.00, G56.10, G56.20, G56.30, G56.40, G56.80, G56.90, G57.00, G57.10, G57.20, G57.30, G57.40, G57.50, G57.60, G57.70, G57.80, G57.90, G58.7, G58.9, G60.0, G60.0, G60.0, G60.1, G60.3, G60.8, G60.9, G61.0, G61.81, G61.82, G61.89, G61.9, G62.0, G62.1, G62.2, G62.81, G63., G63., G99.0, H46.2, H46.3, H47.019, M54.10, M54.12, M54.13, M54.30, M79.2Other chronic painICD-9: 338.29, 338.4, 729.1
ICD-10: G89.29, G89.4, M60.9, M79.1, M79.7CancerICD-9: 140.x–172.x, 174.x–202.x, 203.0. 238.6
ICD-10: C01-C85, C88, C96, C97, C90.0, C90.2Musculoskeletal painICD-9: 725.x, 726.0, 727.00, 728.11, 729.0, 781.99, 830.0, 831.00, 832.00, 833.00, 834.00, 835.00, 836.0, 863.80
ICD-10: M25.729, M35.3, M60.10, M60.9, M61.00, M61.10, M62.10, M62.89, M62.9, M65.00, M65.30, M65.4, M65.80, M65.849, M65.879, M65.9, M66.10, M66.239, M66.249, M66.259, M66.269, M66.339, M66.349, M66.369, M66.829, M66.879, M66.88, M66.9, M67.80, M67.88, M67.90, M70.039, M70.10, M70.20, M70.30, M70.30, M70.40, M70.40, M70.50, M70.60, M70.70, M70.98, M71.00, M71.20, M71.30, M71.50, M71.80, M71.9, M72.6, M72.9, M75.00, M75.100, M75.120, M75.20, M75.30, M75.30, M75.40, M75.50, M75.80, M75.80, M76.10, M76.20, M76.40, M76.50, M76.60, M76.829, M76.899, M76.899, M76.899, M77.00, M77.10, M77.20, M77.9, M79.0, M79.1, M79.609, M79.7, M79.81, M79.A19, M79.A29, M79.A3, M79.A9, R29.818, R29.898, R29.898, R29.90, R29.91, R68.89, S01.409A, S03.00XA, S03.00XA, S03.00XS, S03.01XA, S03.01XS, S03.02XA, S03.02XS, S03.03XA, S03.1XXA, S03.40XA, S03.41XA, S03.42XA, S03.43XA, S03.8XXA, S03.9XXA, S03.9XXS, S11.90XA, S11.90XA, S11.90XA, S11.90XA, S11.90XA, S11.90XA, S11.90XA, S11.90XA, S11.90XA, S13.101A, S13.101A, S13.101A, S13.101A, S13.111A, S13.111A, S13.121A, S13.121A, S13.131A, S13.131A, S13.141A, S13.141A, S13.151A, S13.151A, S13.161A, S13.161A, S13.171A, S13.171A, S13.181A, S13.181A, S13.20XS, S13.4XXA, S13.5XXA, S13.8XXA, S13.9XXS, S21.109A, S21.209A, S23.101A, S23.101A, S23.20XA, S23.20XA, S23.20XS, S23.3XXA, S23.41XA, S23.420A, S23.421A, S23.428A, S23.429A, S23.8XXA, S23.9XXA, S23.9XXS, S29.019A, S31.000A, S31.000A, S31.000A, S31.000A, S31.000A, S31.000A, S33.101A, S33.101A, S33.2XXA, S33.2XXA, S33.2XXA, S33.2XXA, S33.30XS, S33.39XA, S33.39XA, S33.39XA, S33.39XA, S33.5XXA, S33.6XXA, S33.8XXA, S33.8XXA, S33.8XXA, S33.8XXA, S33.8XXA, S33.8XXA, S33.8XXA, S33.9XXA, S33.9XXS, S39.011A, S41.009A, S41.009A, S41.009A, S41.109A, S41.109A, S41.109A, S43.006A, S43.006A, S43.016A, S43.016A, S43.026A, S43.026A, S43.036A, S43.036A, S43.086A, S43.086A, S43.109A, S43.109A, S43.206A, S43.206A, S43.306S, S43.409A, S43.419A, S43.429A, S43.439A, S43.499A, S43.50XA, S43.80XA, S43.80XA, S43.80XA, S43.80XA, S43.90XS, S46.019A, S46.119A, S46.819A, S46.919A, S46.919S, S51.009A, S51.009A, S51.009A, S51.009A, S51.009A, S51.009A, S53.006A, S53.006A, S53.016A, S53.016A, S53.026A, S53.026A, S53.033A, S53.096A, S53.096A, S53.106A, S53.106A, S53.116A, S53.116A, S53.136A, S53.136A, S53.146A, S53.146A, S53.196A, S53.196A, S53.409A, S53.419A, S53.429A, S53.439A, S53.449A, S53.499A, S53.499S, S56.919A, S56.919S, S61.009A, S61.009A, S61.209A, S61.209A, S61.409A, S61.509A, S61.509A, S61.509A, S61.509A, S61.509A, S61.509A, S61.509A, S63.006A, S63.006A, S63.006S, S63.016A, S63.016A, S63.026A, S63.026A, S63.036A, S63.036A, S63.046A, S63.056A, S63.056A, S63.066A, S63.066A, S63.076A, S63.076A, S63.096A, S63.096A, S63.106A, S63.106A, S63.116A, S63.116A, S63.126A, S63.126A, S63.259A, S63.259A, S63.269A, S63.269A, S63.279A, S63.279A, S63.289A, S63.299A, S63.329A, S63.509A, S63.519A, S63.529A, S63.599A, S63.629A, S63.639A, S63.649A, S63.659A, S63.8X9A, S63.8X9A, S63.90XA, S63.90XS, S66.919A, S66.919A, S66.919S, S71.009A, S71.009A, S71.009A, S71.009A, S73.006A, S73.006A, S73.006S, S73.016A, S73.016A, S73.026A, S73.026A, S73.036A, S73.036A, S73.109A, S73.109S, S73.119A, S73.129A, S73.199A, S76.919A, S76.919S, S81.009A, S81.009A, S81.009A, S81.009A, S81.009A, S81.009A, S81.009A, S83.006A, S83.006A, S83.006S, S83.106A, S83.106A, S83.106S, S83.116A, S83.116A, S83.126A, S83.126A, S83.136A, S83.136A, S83.146A, S83.146A, S83.196A, S83.196A, S83.209A, S83.209S, S83.219A, S83.289A, S83.30XA, S83.419A, S83.429A, S83.509A, S83.60XA, S83.8X9A, S83.90XA, S83.90XS, S86.019A, S86.819A, S86.919A, S91.009A, S91.109A, S91.109A, S91.309A, S91.309A, S91.309A, S91.309A, S91.309A, S91.309A, S93.06XA, S93.06XA, S93.06XS, S93.106A, S93.119A, S93.119A, S93.129A, S93.129A, S93.306A, S93.306A, S93.306S, S93.316A, S93.316A, S93.316A, S93.316A, S93.326A, S93.326A, S93.336A, S93.336A, S93.336A, S93.336A, S93.409A, S93.419A, S93.429A, S93.439A, S93.499A, S93.519A, S93.529A, S93.609A, S93.609S, S93.629A, S93.699A, S96.919A, S96.919A, S96.919S, T14.90, T14.90, T14.90, Z89.019, Z89.029, Z89.119, Z89.129, Z89.209, Z89.219, Z89.229, Z89.239, Z89.419, Z89.429, Z89.439, Z89.449, Z89.519, Z89.619, Z89.629, Z89.9, Z96.60, Z96.619, Z96.629, Z96.639, Z96.649, Z96.659, Z96.669, Z96.698, Z97.10CPT, current procedural terminology; HCPCS, healthcare common procedure coding system ; UDT, urine drug testing.Appendix Table 3.Urine Drug Testing (UDT) by Age and YearPrevalent long-term opioid usersIncident long-term opioid usersAge/YearDenominatorAny UDTAny UDT, %DenominatorAny UDTAny UDT, %<50 years 201229,03611,21338.62687537.71 201329,10712,28342.20649467.09 201425,33811,66246.035446111.21 201523,67412,12851.236579314.16 201623,43812,83854.775639617.05 201724,20514,38959.455299217.39 201821,51113,52762.883546518.3650–59 years 201238,95413,01533.41710425.92 201342,73016,21137.94838536.32 201439,42316,75942.51687537.71 201538,42418,39047.86923737.91 201638,96820,27952.046869613.99 201745,52926,72458.7080111814.73 201842,97127,03362.914457717.3060–69 years 201237,5189,35524.93964373.84 201343,62512,71229.141,155484.16 201441,73513,82233.12940535.64 201543,45716,73038.501,384725.20 201648,16621,32344.271,002828.18 201762,86232,65751.951,30015411.85 201866,42137,81856.9477711114.2970–79 years 201228,4144,17714.70816101.23 201332,9245,90717.941,049222.10 201431,9836,92621.66771192.46 201533,1328,85526.731,615442.72 201638,18112,43332.561,001434.30 201752,17420,66139.601,229796.43 201857,19525,99545.45859657.57>79 years 201217,7421,1226.3271340.56 201319,1921,6078.3785191.06 201418,8051,92710.2571840.56 201518,8292,52413.4086750.58 201621,2383,85418.15705121.70 201724,6495,83323.66809232.84 201826,4947,71329.11604193.15Appendix Table 4.Urine Drug Testing (UDT) by Region and YearPrevalent long-term opioid usersIncident long-term opioid usersRegion/YearDenominatorAny UDTAny UDT, %DenominatorAny UDTAny UDT, %Midwest 201231,4435,97919.02773232.98 201334,1787,67322.45792243.03 201433,4788,87526.51728283.85 201530,8239,73231.57670405.97 201633,65711,56134.35743435.79 201739,39115,83140.19995656.53 201837,47815,88542.38449327.13Northeast 20129,8561,99420.2330561.97 201312,5223,06224.45361113.05 201411,6393,08726.5234461.74 201511,8763,45129.06320175.31 201611,6953,96833.93289165.54 201712,5024,57436.59291124.12 201813,0455,17839.6921373.29South 201272,58424,65833.971,7821025.72 201378,66629,75137.821,8811095.79 201468,63829,06142.341,5361217.88 201571,83933,71746.932,2311888.43 201680,39040,48450.361,92821211.00 2017111,18562,08455.842,30230213.12 2018116,89169,83059.741,63424414.93West 201237,7816,25116.551,030151.46 201342,2128,23419.511,508342.25 201443,52910,07323.141,052353.33 201542,97811,72727.292,225421.89 201644,24914,71433.25997585.82 201746,34117,77538.361,080878.06 201847,17821,19344.92743547.27
	Appendix Table 1.
	Appendix Table 2.
	Appendix Table 3.
	Appendix Table 4.
	References
	Figure 1.
	Table 1.
	Table 2.

