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Introduction
Chronic pain affects more than 100 million Americans,1 more 
than 3 times that of diabetes, and an estimated 5 million to 
8 million use opioids for long-term pain management.2 These 
numbers represent about 32% and 1.6% to 2.5% of the total US 
population, respectively. Within the pain management popula-
tion, concurrent illicit drug use is common. For example, 
Manchikanti et  al3 showed that 34% of pain management 
patients with a history of prescription drug abuse concurrently 
used marijuana or cocaine, whereas 14% of patients with no 
abuse history also used marijuana or cocaine. In a retrospective 
study of more than 450 000 patients prescribed opiate pain 
medicines, illicit use of substances occurred at rates of 13.1% in 
men and 8.2% in women.4 Nearly a decade ago, Cone et  al5 
found that 8.9% of the 10 922 pain management patients who 
tested positive for at least one drug or metabolite were positive 
for tetrahydrocannabinol (THC)—the main ingredient in 
marijuana—or cannabinoids.

Urine drug testing (UDT) is used by pain management cli-
nicians to determine whether their patients are taking their pre-
scribed medications, nonprescribed medications, illicit drugs, or 
some combination of these.6 Some clinicians order UDT before 
prescribing medication for pain management patients, followed 
by random intervals of testing.7 Yet, a consensus about testing 
for marijuana use does not exist among pain management clini-
cians, and this is due—at least in part—to the various state laws 
governing marijuana across the United States. Specifically, 
although marijuana remains classified as a Schedule I drug 
under the Controlled Substances Act, as shown in Figure 1, 8 
states (ie, Alaska, California, Colorado, Maine, Massachusetts, 

Nevada, Oregon, and Washington) have enacted laws that allow 
for adult regulated use, 28 states have enacted laws that allow for 
comprehensive medical marijuana programs, and 13 states have 
decriminalized small amounts of marijuana. (For this article, we 
use the National Conference of State Legislatures definition of 
comprehensive medical marijuana programs, which include 
each of the following criteria: (1) the protection from criminal 
penalties for using marijuana for a medical purpose; (2) access 
to marijuana through home cultivation, dispensaries, or some 
other system that is likely to be implemented; (3) an allowance 
for a variety of strains, including those more than “low THC”; 
and (4) an allowance for either smoking or vaporization of some 
kind of marijuana products, plant material, or extract. For more 
information, see National Conference of State Legislatures 
(NCSL). (2016, November 9). State medical marijuana laws, 
Table 1: State medical marijuana/cannabis program laws. Accessed 
January 10, 2017, at http://www.ncsl.org/research/health/state-
medical-marijuana-laws.aspx) Thus, some clinicians may rec-
ommend or prescribe medical marijuana depending on state 
law, other clinicians may refuse to prescribe other medications if 
a patient uses marijuana, and still others may simply not want to 
know about their patients’ marijuana use.7,8

Toxicology laboratories that test clinician-ordered speci-
mens can provide a unique and objective perspective of pain 
management patients in terms of compliance, potential drug 
misuse, identification of dangerous polydrug use, and assess-
ment of potential undertreatment of patients. Specifically, pos-
itive results from toxicology laboratories can serve as an early 
warning to help clinicians determine whether early prevention 
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of or intervention in drug misuse or abuse is needed, which 
could result in a timely substance abuse treatment referral. 
These data can also help inform the guidelines for best prac-
tices in UDT among pain management patients, which con-
tinue to evolve. Notably, toxicologic studies of pain management 
patients are limited, particularly in the substance abuse treat-
ment area, where there could be significant overlap in popula-
tions. In addition, the need to assess the prevalence of marijuana 
use in these populations is particularly important with the 
growing research supporting medical marijuana treatment of 
many illnesses involving pain and the concurrent changes to 
the legal status of marijuana across the United States.

Although clinicians can use many tools (eg, patient ques-
tionnaire) to assess their patients in pain management settings, 
this publication focuses on the use of UDT. Herein, we provide 
a 6-month retrospective analysis of UDT data from a pain 
management population with a specific focus on clinician-
ordered marijuana testing. This article provides descriptive sta-
tistics about the specimen positivity of clinician-ordered 
marijuana UDT. In addition, we describe selected illicit drugs 

identified in UDT of pain management patients. Selected 
demographic information is provided in addition to geographic 
patterns. To provide some comparison between the prevalence 
of positive marijuana tests in the analysis sample of pain man-
agement specimens and other external findings, we compare our 
toxicology findings to data from the National Survey on Drug 
Use and Health (NSDUH) by sex, age, and US census region.

Methods
Sample

From May 6 through November 1, 2016, the Ameritox toxi-
cology laboratory (Greensboro, NC, USA) received more 
than 264 500 urine specimens from pain management clinics 
across the United States. This time frame for the selection of 
patients was dictated by the initiation of a new analytical 
method in the Ameritox Laboratory. The method was vali-
dated in accordance with the College of American Pathologists 
(CAP) guidelines, and the time frame ensured that all speci-
mens were treated the same in this population.

Figure 1. United States by census region and marijuana laws, as of January 2017.
The 8 states with adult use regulated marijuana laws (Alaska, California, Colorado, Maine, Massachusetts, Nevada, Oregon, and Washington) also all have active 
medical marijuana laws and decriminalization laws. However, for the purposes of this map, these 8 states are coded simply as having the adult use regulated marijuana 
laws.
Medical marijuana law information was based on the following source: National Conference of State Legislatures (NCSL). (2016, November 9). State medical marijuana 
laws, Table 1: State medical marijuana/cannabis program laws. Accessed January 10, 2017, at http://www.ncsl.org/research/health/state-medical-marijuana-laws.aspx.
Marijuana decriminalization law information was based on the following source: National Conference of State Legislatures (NCSL). (2016, November 9). Marijuana 
overview: Legalization and decriminalization. Accessed January 10, 2017 at http://www.ncsl.org/research/civil-and-criminal-justice/marijuana-overview.aspx.

http://www.ncsl.org/research/health/state-medical-marijuana-laws.aspx
http://www.ncsl.org/research/civil-and-criminal-justice/marijuana-overview.aspx
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Specimens underwent screening and confirmation testing 
on validated instrumentation according to laboratory standard 
operating procedures. Among the specimens, 194 809 (73.6%) 
included specific clinician requests for the testing of marijuana. 
This de-identified subset of specimens was the focus of this 
retrospective data analysis. Of the specimens with clinician-
requested marijuana testing, 5309 were excluded from the 
analysis on the basis of laboratory criteria for adulterated, 
diluted, invalid, or substituted specimens.9 In addition, speci-
mens of insufficient quantity and oxidant activity were 
excluded. The limit of quantitation for the marijuana metabo-
lite at Ameriox is 5 ng/mL.

Submitted specimens included clinician-reported prescrip-
tions for each patient identification number, representing a total 

of 416 725 prescriptions across the 194 809 specimens. Among 
specimens with a valid test for marijuana, 677 specimens 
stemmed from patients with reported prescriptions for medical 
marijuana, marijuana cigarettes, dronabinol capsules, or Marinol 
capsules. For this analysis, these specimens were excluded. Once 
invalid specimens and specimens from patients with medical 
marijuana prescriptions were omitted, and the data were further 
restricted to patients aged 12 years and older, the final number of 
specimens analyzed was 187 450. With respect to the UDT data, 
although the sample size is quite large (n = 187 450) and the 
UDT laboratory has a national client base, the data in this report 
are not nationally representative. Thus, these findings do not 
reflect pain management clients overall. Moreover, the regional 
findings are not representative of the populations in those areas.

Table 1. Characteristics of pain management patients aged 12 years or older who underwent clinician-requested urine drug testing for marijuana 
from May 6 to November 1, 2016.

CHARACTERISTICS TOTAL PRESENCE OF MARIJUANA

NUMbER PERCENTAGE 
DISTRIbUTION

NUMbER PERCENTAGE

Totala 187 450 100.0 29 501 15.7

Sex

 Male 83 786 44.7 16 108 19.2

 Female 103 619 55.3 13 381 12.9

Age

 12–17 2870 1.5 421 14.7

 18–25 12 926 6.9 3683 28.5

 26–34 31 240 16.7 7147 22.9

 35–49 54 573 29.1 9455 17.3

 50–64 62 426 33.3 7842 12.6

 65+ 23 415 12.5 953 4.1

Census region

 Northeast 31 583 17.0 5576 17.7

 Midwest 51 114 27.6 7737 15.1

 South 85 008 45.9 11 866 14.0

 West 17 688 9.5 3803 21.5

number of specimens per patientb

 1 specimen 111 451 59.5 16 784 15.1

 2 specimens 29 034 15.5 4705 16.2

 3-5 specimens 25 378 13.5 4315 17.0

 6-10 specimens 11 134 5.9 2207 19.8

 11 or more specimens 10 453 5.6 1490 14.3

a Total cases include those cases in which marijuana testing was explicitly requested. Cases in which specimens were determined to be diluted, adulterated, insufficient, 
or otherwise invalid, as well as cases with reported prescriptions for marijuana cigarettes, Marinol capsules, or medical marijuana, were excluded.

bNumber of specimens includes only those specimens with definitive result of marijuana testing.
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Measures

Each specimen included information on the patient’s age and 
sex. A small number of specimens (n = 45) had an unspecified 
sex, neither men nor women; these specimens were excluded in 
any analyses pertaining to sex.

The patient’s state of residence was linked to the specimen 
data. These data were used to create a region variable with the 
4 US census region levels (Northeast, Midwest, South, and 
West). More than 2000 specimens had missing or invalid state 
data (1.1% of the 187 450 specimens analyzed) and were 
excluded from results pertaining to location.

Because of clinicians’ individual practices or patient level 
of care, the number of specimens provided by a patient can 
vary over a given window of time. The number of specimens 
tested for marijuana provided by a unique patient ranged 
from 1 to 42 specimens over the study time frame. However, 
59.5% of the specimens tested were the only specimen for a 
specific patient. More than 90% of the specimens obtained 
were from patients with 6 or fewer specimens submitted to 
the laboratory within the 6-month time frame. Because mul-
tiple specimens were submitted per patient, a categorical 
measure of number of specimens per patient was created with 
5 levels: 1 specimen, 2 specimens, 3 to 5 specimens, 6 to 10 
specimens, and 11 or more specimens.

Additional testing for illicit drugs other than marijuana 
included cocaine, heroin, amphetamine, 3,4-methylenediox-
ymethamphetamine, phencyclidine, synthetic cannabinoids, 
and synthetic cathinones. When requested by a clinician, data 
are available indicating whether one of these specific illicit 
drugs was present in the specimens of interest. Among the 
analysis pool of specimens tested for marijuana, the level of 
missingness, or percentage of specimens without the testing of 
the other drug, ranges from less than 3% for cocaine and 
amphetamine to around 70% for the synthetic cannabinoids 
(69.0%) and synthetic cathinones (73.3%). Thus, for the pur-
poses of the study herein, we include only cocaine, heroin, and 
amphetamines because these drugs were the most commonly 
tested among the analysis pool and the frequencies supported 
further analysis. Heroin use was determined by testing for 
6-acetylmorphine in patient urine.

Among the 187 450 specimens with valid clinician-
requested tests for marijuana use, 159 081 (84.9%) included 
documentation on prescribed medications as reported by the 
requesting clinician. The data do not reflect a patient’s con-
firmed use of these prescribed medications, but they do provide 
some insight on marijuana use in conjunction with prescribed 
medication. Listed medications were categorized into 8 drug 
categories including barbiturates, benzodiazepines, muscle 
relaxants, antidepressants, antipsychotics, stimulants, opioids 
(including opiates), and other prescribed drugs. Certain pre-
scription medications were classified into more than one of 
these categories. In addition, the number of prescribed medica-
tions for a given patient ranged from 1 to 33 (for an average of 

2.5 prescribed medications); therefore, the 8 drug categories 
are not mutually exclusive groups of specimens.

Analysis

With no direct statistical inference to the larger population of 
all pain management specimens during the time period, dur-
ing any other time period, or in any larger population, direct 
estimates of the prevalence of positive marijuana tests among 
the analysis pool did not require additional statistical weights 
or complex design structure. Data missingness was minimal 
for key demographic and geographic characteristics of inter-
est; therefore, there was no imputation of the data, and 
unknown data were simply excluded. However, when testing 
for significant differences in prevalence across key measures, 
the authors needed to account for instances where multiple 
specimens stemmed from the same patient. A pseudo-design 
structure was implemented in which all data were incorpo-
rated under a single stratum and specimens belonging to a 
single patient were assigned to separate clusters identified by 
a unique patient identifier. The clustering of specimens from 
the same patient would address the differences in variance 
within and across the specimens. All analysis used SUDAAN 
(Research Triangle Institute, Research Triangle Park, NC, 
USA)10 to account for this design.

For significance testing, Shah Wald F tests (transformed 
from the standard Wald χ2) were used to compare subgroups 
across multiple levels of key measures. If these tests indicated 
overall significant differences, the significance of each particu-
lar pairwise comparison of interest was tested using a standard 
t test. This 2-step process reduces the number of inappropriate 
inferences drawn due to the number of pairwise differences 
tested. For this report, significant differences are reported when 
the P values from the respective tests are less than .01.

Supplementary NSDUH data analysis

Weighted estimates of past-month marijuana use by age group 
and sex were calculated using the 2015 NSDUH public use file. 
All analyses of the NSDUH data used SUDAAN to incorpo-
rate NSDUH analysis weights and its survey design structure. 
Significance testing of NSDUH data adhered to the same 
methods described earlier. A regional measure was not availa-
ble in the 2015 NSDUH public use file; therefore, regional 
estimates of past-month marijuana use published in the 2015 
NSDUH detailed tables11 have been cited in tables and text 
within this report to provide additional comparisons.

Ethical considerations

The specimens that were used in this analysis were de-identi-
fied for this analysis. Ameritox is accredited by the CAP and 
abides by CAP, Clinical Laboratory Improvement Amendments, 
and Health Insurance Portability and Accountability Act 
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requirements. Because this research was done as a secondary 
analysis and was conducted to draw clinical conclusions, neither 
US Food and Drug Administration nor other clinical trial 
review/approval was obtained by Ameritox. Finally, RTI 
International’s institutional review board (IRB) determined 
that receiving the de-identified data, conducting the secondary 
analysis, and writing this article did not involve human subjects 
as defined by the US Code of Federal Regulations (45 CFR 
46.102); thus, the IRB’s approval of these specific research 
activities was not necessary.

Results
Table 1 presents demographic and other characteristics of the 
pain management patients with clinician-ordered UDT, 
including sex, age, and geographic area. Among the sample of 
pain management specimens overall, 44.7% were from male 
patients and 55.3% were from female patients. The age distri-
bution followed a bell curve, with most of the pain manage-
ment patients in the young-adult to middle-adult age groups. 
Specifically, 16.7% were aged 26 to 34 years, 29.1% were aged 
35 to 49 years, and 33.3% were aged 50 to 64 years. The pain 
management specimens were primarily submitted by clinics 
located in the South (45.9%) and Midwest (27.6%) census 
regions, with fewer than 10% of the specimens emanating from 
the West (9.5%).

Table 1 also shows the prevalence rates of positive mari-
juana tests among these specimens by demographic and other 
selected characteristics. Men had a significantly higher preva-
lence rate for positive marijuana results than women (19.2% 
and 12.9%, respectively). By age group, younger adults had the 
highest prevalence rates, with more than 1 in 5 specimens test-
ing positive for marijuana (28.5% for those aged 18-25 years 
and 22.9% for those aged 26-34 years). These rates among 
these younger adults were significantly higher than those in 
other age groups. Almost 1 in 6 (14.7%) specimens from ado-
lescent patients aged 12 to 17 years tested positive for mari-
juana and more than 1 in 10 (12.6%) specimens from older 
patients aged 50 to 64 years tested positive for marijuana.

The significantly higher presence of marijuana in men 
than in women persisted across 5 of the 6 age groups, exclud-
ing patients aged 12 to 17 years. Among patients aged 12 to 
17 years, 15.9% of men and 13.0% of women tested positive 
for marijuana use. The largest disparity in positive marijuana 
tests between men and women occurred within the 18- to 
25-year-old age group (33.8% for men and 23.9% for women). 
Among the 26- to 34-year-old age group, 27.5% of men and 
19.3% of women tested positive for marijuana. The disparity 
between sexes continues to decrease through the older age 
groups. For male patients, 20.9%, 15.5%, and 6.0% tested 
positive for marijuana among the 35- to 49-year-old age 
group, 50- to 54-year-old age group, and 65 and older age 
group, respectively. For female patients, 14.5%, 10.0%, and 
2.8% tested positive among the same 3 age groups.

The highest prevalence rates by census region were found in 
the West (21.5%) and Northeast (17.7%). In the Midwest 
region, 15.1% of the specimens tested positive for marijuana, 
whereas 14.0% of specimens in the South had a positive mari-
juana test. Prevalence rates for all 4 regions were significantly 
different from each other.

When looking at positive tests of marijuana use by number 
of samples per patient, the prevalence rates ranged from 14.3% 
(11 or more samples) to 19.8% (6-10 samples). Among the 
largest group of cases, those with a unique specimen per patient, 
15.1% tested positive for marijuana. This prevalence rate was 
significantly lower than that for most groups with more speci-
mens per patient—16.2% (2 samples), 17.0% (3-5 samples), 
and 19.8% (6-10 samples). The aforementioned group with 11 
or more samples had a 14.3% prevalence rate.

The NSDUH, an annual nationwide survey of approxi-
mately 70 000 randomly selected individuals, is a primary 
source of self-reported information on the prevalence, pat-
terns, and consequences of alcohol, tobacco, and illegal drug 
use and abuse and mental disorders in the US civilian, nonin-
stitutionalized population, aged 12 years and older. As such, 
NSDUH data provide a comparative context as measured by 
past-month marijuana use (Table 2). This 30-day measure is 
appropriate because marijuana can be detected in urine from 
several days to several weeks.12

Across each NSDUH demographic group, the prevalence of 
past-month use of marijuana among the national population 
data was lower than the prevalence of positive marijuana tests 
in the UDT specimens of the pain management population 
administered UDT in this study. Specifically, in the 2015 
NSDUH sample of persons aged 12 years or older, 8.3% said 
that they had used marijuana in the past month—a little more 
than half the prevalence in the pain management population 
studied with UDT (15.7%). In the NSDUH sample, men aged 
12 years and older had a significantly higher prevalence of past-
month marijuana use (10.5%) than women (6.3%), which ech-
oes the differences in the presence of marijuana in the UDT 
data for men and women.

Past-month marijuana use by age category in the NSDUH 
sample shows a bell curve skewed more to the left than that of 
the UDT sample. In the NSDUH, the highest rates of past-
month marijuana use belong to young adults aged 18 to 25 
years (20.1%) and 26 to 34 years (13.0%), a result similar to 
that in the UDT data. These rates among younger adults were 
significantly higher than in all other age groups. Significant 
differences in past-month marijuana use between men and 
women were found in all age groups except adolescents aged 12 
to 17 years (7.5% for men and 6.7% for women) and adults 
aged 65 years or older (1.8% for men and 0.8% for women). 
The disparity in past-month marijuana use between men and 
women was highest in the 18- to 25-year old age group (23.6% 
for men and 16.7% for women) and the 26- to 34-year-old age 
group (16.5% for men and 9.5% for women). Within the 35- to 
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49-year-old age group, 9.4% of men and 4.9% of women had 
used marijuana in the past month. Among the 50- to 64-year-
old age group, 7.6% of men and 4.3% of women had past-
month marijuana use.

Similar patterns in marijuana use by census region were also 
found in both the national findings of the NSDUH and the 
UDT data. The NSDUH found the highest rates of past-
month marijuana use in the West (10.3%) and Northeast 
(9.0%) (results of significant differences in past-month mari-
juana use between census regions for 2015 have not been pub-
lished, and regional information is not currently available on 
NSDUH public use files). The NSDUH survey is designed to 
provide regionally representative estimates, whereas the UDT 
sample’s regional representation is based solely on the location 
of patients from which specimens were submitted by clinicians, 
hence the larger proportion of cases from the South. Despite 
this limitation, the prevalence rates are notably similar.

In addition to results of marijuana testing, the UDT data 
also provide findings on the presence of other illicit drugs when 
testing was conducted. Table 3 shows the presence of mari-
juana among specimens also tested for amphetamines, cocaine, 

and heroin. More than 97% of the 187 450 specimens with 
valid results from clinician-requested marijuana testing were 
also tested for amphetamine and cocaine (97.7% and 97.2%, 
respectively), and 93.8% (175 757) were tested for both mari-
juana and heroin.

Among the 183 152 specimens tested for both ampheta-
mine and marijuana, 7281 (4.0%) had a positive test for 
amphetamine. About one-third (31.5%) of specimens with a 
positive test for amphetamine also tested positive for mari-
juana. Similarly, among specimens with a positive test for 
cocaine (5095), 33.6% also tested positive for marijuana. Fewer 
than 1% (1552) of the specimens tested for both heroin and 
marijuana were positive for heroin. Among the 1552 specimens 
that tested positive for heroin, 363 (23.4%) specimens also 
tested positive for marijuana.

The toxicology data can also show the tests for commonly 
prescribed medications requested by submitting clinicians who 
requested marijuana testing. Table 4 categorizes specific pre-
scription drugs listed by clinicians in the major prescription 
drug categories on the request for analysis form along with 
specimens with marijuana present. Notably, data in Table 4 do 
not reflect analytically confirmed data to illustrate patient con-
formance with prescribed medications. Moreover, specimens 
that were listed with prescription marijuana were excluded 
from these data.

On average, 2.5 prescription drugs were listed on the request 
for analysis form for each specimen, and this number did not 
vary appreciably by sex, age, or geographic region (data not 
shown). Overall, of the specimens with requested marijuana test-
ing, the most common drugs listed as prescriptions were opioids 
(64.7%) and drugs that treated mental health conditions, includ-
ing benzodiazepines (20.5%) and antidepressants (19.9%).

Reported prescriptions of antipsychotics and stimulants 
were some of the less common drug categories reported (8.7% 
and 6.7%, respectively); however, specimens from patients with 
these types of prescribed drugs had the highest rates of positive 
marijuana tests. Among the 16 221 specimens with a reported 
prescription for an antipsychotic, 19.1% tested positive for 
marijuana. Similarly, among the 12 595 specimens with a pre-
scribed stimulant, 19.2% tested positive for marijuana. 
Specimens from patients with clinician-reported prescriptions 
for barbiturates and muscle relaxants had a lower prevalence of 
marijuana (12.6% and 13.3%, respectively.) Specimens linked 
to prescribed benzodiazepines and antidepressants had rates 
just under the overall average rate of 15.7% (15.6% for benzo-
diazepines and 15.3% for antidepressants). Among the speci-
mens linked to prescribed opioids, 13.9% tested positive for 
marijuana.

Discussion
This study illuminated several important points regarding 
marijuana use in particular—and other drug use in general—in 
a pain management population. With an overall percentage of 
15.7%, the study findings align with previous studies showing 

Table 2. Marijuana use in the past month among persons aged 
12 years or older, by sex, age, and region: numbers in thousands and 
percentages, 2015 National Survey on Drug Use and Health.

CHARACTERISTICS MARIJUANA USE IN THE PAST MONTH

NUMbER (IN 1000S) PERCENTAGE

Total 22 285 8.3

Sexa

 Male 13 626 10.5

 Female 8659 6.3

Agea

 12-17 1765 7.1

 18-25 7025 20.1

 26-34 4974 13.0

 35-49 4288 7.1

 50-64 3664 5.9

 65+ 570 1.2

Census regionb

 Northeast 4322 9.0

 Midwest 4571 8.1

 South 6857 6.8

 West 6476 10.3

a Estimates derived from 2015 NSDUH public use file (https://www.datafiles.
samhsa.gov/article/news/new-nsduh-public-use-files-2015-nid16891).

b Estimates by region obtained from Tables 1.93A and 1.93b of the 2015 NSDUH 
detailed tables (http://www.samhsa.gov/data/sites/default/files/NSDUH-
DetTabs-2015/NSDUH-DetTabs-2015/NSDUH-DetTabs-2015.htm).

https://www.datafiles.samhsa.gov/article/news/new-nsduh-public-use-files-2015-nid16891
https://www.datafiles.samhsa.gov/article/news/new-nsduh-public-use-files-2015-nid16891
http://www.samhsa.gov/data/sites/default/files/NSDUH-DetTabs-2015/NSDUH-DetTabs-2015/NSDUH-DetTabs-2015.htm
http://www.samhsa.gov/data/sites/default/files/NSDUH-DetTabs-2015/NSDUH-DetTabs-2015/NSDUH-DetTabs-2015.htm
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overall prevalence rates of marijuana in pain management pop-
ulations of 6% to 39%.5,13 It has been demonstrated that pain 
management patients supplement their opioid therapy with 
marijuana use5,14 and even substitute marijuana for prescription 
opioids,15 which may reflect marijuana’s analgesic and sedative 
properties.14–16 The prevalence rate found among the pain 
management sample herein is nearly double that of the 

NSDUH estimate of past-month marijuana use among per-
sons aged 12 years or older (8.3%). Moreover, the percentages 
of marijuana presence in the pain management UDT samples 
were consistently higher than those in the general population 
aged 12 years or older, regardless of age group.

Among the specimens in this study that were tested for 
heroin, cocaine, and amphetamine, in addition to marijuana, 

Table 3. Percentage distributions of pain management patients aged 12 years or older with clinician-requested marijuana urine drug testing and 
presence of marijuana, by presence of other illicit drugs.

PRESENCE OF OTHER 
DRUGS

TOTAL vALID CASES TESTED FOR MARIJUANA CASES WITH MARIJUANA PRESENT

NUMbER PERCENTAGE 
DISTRIbUTIONa

NUMbER PERCENTAGE

Total 187 450 100.0 29 501 15.7

Amphetamineb (n = 183 152)

 Identified 7281 4.0 2293 31.5

 Not identified 175 871 96.0 25 675 14.6

Cocaine (n = 182 216)

 Identified 5095 2.8 1711 33.6

 Not identified 177 121 97.2 25 932 14.6

Heroin (n = 175 757)

 Identified 1552 0.9 363 23.4

 Not identified 174 205 99.1 26 520 15.2

Total cases include those cases in which marijuana testing was explicitly requested. Cases in which specimens were determined to be diluted, adulterated, insufficient, or 
otherwise invalid, as well as cases with reported prescriptions for marijuana cigarettes, Marinol capsules, or medical marijuana, were excluded.
aRespective percentage distributions are among only those specimens tested for both marijuana and the respective illicit drug.
bNo prescription amphetamine was noted by the clinician on the request for analysis form.

Table 4. Percentage distributions of pain management patients aged 12 years or older administered urine drug testing with clinician-requested 
marijuana testing and presence of marijuana, by drug category of clinician-reported prescribed medication.

DRUG CATEGORy OF 
REPORTED PRESCRIbED 
MEDICATIONa

TOTAL vALID SPECIMENS TESTED FOR MARIJUANA AMONG 
PATIENTS WITH REPORTED PRESCRIPTION MEDICATION

PRESENCE OF MARIJUANA 

OvERALL NUMbER PERCENTAGE DISTRIbUTION NUMbER PERCENTAGE

Total 187 450 100 29 501 15.7

Opioidsb 121 209 64.7 16 841 13.9

benzodiazepines 38 340 20.5 5967 15.6

Antidepressants 37 351 19.9 5723 15.3

Muscle relaxants 17 155 9.2 2287 13.3

Antipsychotics 16 221 8.7 3096 19.1

Stimulants 12 595 6.7 2417 19.2

barbiturates 1737 0.9 218 12.6

Other 59 527 31.8 8350 14.0

Total cases include those cases in which marijuana testing was explicitly requested. Cases in which specimens were determined to be diluted, adulterated, insufficient, or 
otherwise invalid, as well as cases with reported prescriptions for marijuana cigarettes, Marinol capsules, or medical marijuana, were excluded.
a Patients may have more than one reported prescription medication and certain prescription medications may fall under multiple categories; therefore, the number of 
valid cases across all drug categories may exceed the number of total valid cases.

b The opioid category includes both opioids and opiates.
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roughly 7.4% of specimens tested positive for heroin, cocaine, 
or amphetamines, which is a higher rate than in the US general 
population.17 The findings related to positivity rates for mari-
juana, cocaine, and amphetamines are consistent with research 
conducted nearly a decade ago.5 In the study by Cone et al of a 
pain management population, results from screening and con-
firmation testing over a 12-month period in 2006 were exam-
ined (N = 13 948 urine specimens). Overall, 10 922 specimens 
were confirmed positive for at least 1 drug or metabolite, with 
confirmed positive rates as follows: marijuana/THC (8.9% in 
the study by Cone, compared with 15.7% in this study); cocaine 
(2.8% in both studies); and amphetamines (1.5% in the study 
by Cone and 4.0% in this study).

The 14.7% prevalence rate of positive marijuana test results 
among the 12- to 17-year age group was notable in light of 
other research showing that initiating marijuana use during 
adolescence is associated with a higher rate of dependence than 
is initiating marijuana use at an older age (17% vs 9%).18 Thus, 
for adolescents in pain management treatment, it may be impor-
tant to test for marijuana use at a higher rate than in adults. 
However, care should be taken to address multiple aspects of the 
patients’ drug history, risk factors, mental health, and communi-
cation with the toxicologist in interpreting testing results to 
determine the best course of action to positive UDT, which can 
range from nonadherence and illicit drug use. As the Centers 
for Disease Control and Prevention (CDC) recently noted,6

Clinicians should not dismiss patients from care based on urine 
drug test result because this could constitute patient abandonment 
and could have adverse consequences for patient safety, potentially 
including the patient obtaining opioids from alternative sources 
and the clinician missing opportunities to facilitate treatment for 
substance use disorder.

With an increasing number of states passing medical mari-
juana laws and others decriminalizing marijuana altogether 
concurrent with the rise in opioid treatment for pain manage-
ment, the pain management and substance abuse treatment 
communities may find significant patient overlap. On one hand, 
pain management patients with a history of substance use have 
been shown to be at increased risk for being discharged from 
pain management treatment19 and have more complex physical 
and mental health histories, including greater reported pain and 
interference, licit and illicit substance use problems, mental 
health problems, and use of medications for psychotherapeutic 
ends.14 On the other hand, patients in substance abuse treat-
ment are often difficult to treat if they have a chronic pain con-
dition and require pain relief in the form of prescription drugs.20 
Thus, it is imperative that pain management and substance 
abuse treatment professionals work together to facilitate cross-
referrals for patients who need additional services.

Along those lines, at a time when marijuana use is more 
widely accepted, it will be critical for substance abuse treatment 
interventions and treatments to be tailored to meet the needs 
of the pain management population. The scientific literature is 

rife with evidence suggesting that substance abuse treatment 
should be tailored by sex21 and age,22 but other characteris-
tics—such as particular health conditions, including chronic 
pain—may be particularly salient for developing a treatment 
plan and identifying specialized services. The test results herein 
showed that being men and being of a younger age were sig-
nificantly associated with positive marijuana urine tests among 
this sample of pain management patients, both patterns that 
have been seen in other pain management samples.14 Given 
this profile, substance abuse treatment interventions tailored 
for chronic pain patients who are young adult men may be 
especially beneficial.

A number of data limitations must be addressed to put these 
findings into appropriate context. With respect to the UDT 
data, although the sample size is quite large and the UDT labo-
ratory has a national client base, the data in this report are not 
nationally representative. Thus, these findings do not reflect 
pain management clients overall. Moreover, the regional find-
ings are not representative of the populations in those areas.

The objective toxicology data are reported only for clini-
cian-requested tests of illicitly used marijuana, amphetamine, 
cocaine, and heroin. Data to confirm whether pain manage-
ment patients were compliant with their prescribed medica-
tions are not shown in this pain management population. 
Moreover, the frequency of UDT is left to the discretion of the 
pain management clinic or clinician. If a pain management 
clinic or specific clinician is known to test more often, there 
could be some inherent bias in the data if patients are aware of 
these practices and vary their behavior accordingly (eg, making 
appointments with favored clinicians within the pain manage-
ment clinic on the basis of testing practices or changing clinics 
altogether). Moreover, testing frequency can also be affected by 
what insurance companies are willing to cover and the extent to 
which clinicians adhere to the CDC’s published guidelines.6

The NSDUH comparison data have other limitations. 
Because the NSDUH is a large epidemiologic study that asks 
sensitive questions, marijuana use may be underreported. 
However, this limitation may be at least somewhat mitigated 
because respondents to the NSDUH enter their data via 
computer-assisted self-interviewing, which has been shown 
to reduce underreporting of sensitive behaviors such as sub-
stance use.23

In this article, we focused on pain management patients, 
given how this population has grown exponentially in the past 
several years, but other populations for which clinician-
requested UDT could be useful include substance abuse treat-
ment, workplace drug testing, primary care testing, and human 
performance testing. Future research can examine these differ-
ent types of requests to see patterns of abuse and use across 
these different populations.

Acknowledgements
The authors acknowledge Loretta Bohn for editing this manu-
script and Kibri Everett for developing the map. They also 



Smiley-McDonald et al. 9

thank RTI International’s Victoria Albright, Eric Otto 
Johnson, and Scott Novak for the opportunity to contribute to 
this review.

Author Contributions
HMS-M, DCH, KNM, GLM, and FNW conceived and 
designed the experiments. DCH analyzed the data. HMS-M, 
DCH, and KNM wrote the first draft of the manuscript. 
HMS-M, DCH, KNM, and JDR-M contributed to the writ-
ing of the manuscript. HMS-M, DCH, KNM, JDR-M, GLM, 
and FNW agree with manuscript results and conclusions; 
jointly developed the structure and arguments for the paper; 
and made critical revisions and approved final version. All 
authors reviewed and approved the final manuscript.

Disclosures and Ethics
As a requirement of publication, author(s) have provided to 
the publisher signed confirmation of compliance with legal 
and ethical obligations including but not limited to the fol-
lowing: authorship and contributorship, conflicts of interest, 
privacy and confidentiality, and (where applicable) protec-
tion of human and animal research subjects. The authors 
have read and confirmed their agreement with the ICMJE 
authorship and conflict of interest criteria. The authors have 
also confirmed that this article is unique and not under con-
sideration or published in any other publication, and that 
they have permission from rights holders to reproduce any 
copyrighted material. Any disclosures are made in this sec-
tion. The external blind peer reviewers report no conflicts of 
interest.

REfEREnCEs
 1. Institute of Medicine (IOM). Relieving Pain in America: A Blueprint for 

Transforming Prevention, Care, Education, and Research. Washington, DC: The 
National Academies Press; 2011.

 2. National Institutes of Health (NIH). Pathways to prevention workshop: the role 
of opioids in the treatment of chronic pain. https://prevention.nih.gov/docs/pro-
grams/p2p/ODPPainPanelStatementFinal_10-02-14.pdf. Published 2014.

 3. Manchikanti L, Damron KS, Beyer CD, Pampati V. A comparative evaluation 
of illicit drug use in patients with or without controlled substance abuse in inter-
ventional pain management. Pain Physician. 2003;6:281–285.

 4. Ko M, Woster P, Smith T. (205) Predictors of illicit substance use assessed by 
urine drug monitoring in patients prescribed opioid medications. J Pain. 
2016;17:S27.

 5. Cone EJ, Caplan YH, Black DL, Robert T, Moser F. Urine drug testing of 
chronic pain patients: licit and illicit drug patterns. J Anal Toxicol. 
2008;32:530–543.

 6. Dowell D, Haegerich TM, Chou R. CDC guideline for prescribing opioids for 
chronic pain—United States. MMWR Recomm Rep. 2016;65:1–49.

 7. American Chronic Pain Association (ACPA). ACPA resource guide to chronic 
pain treatment, an integrated guide to physical, behavioral, and pharmacologic 
therapy. https://www.theacpa.org/uploads/documents/ACPA_Resource_Guide_ 
2016.pdf. Published 2016. Accessed December 15, 2016.

 8. American Society of Addiction Medicine (ASAM). Drug testing: a white paper 
of the ASAM. http://www.asam.org/docs/default-source/public-policy-state-
ments/drug-testing-a-white-paper-by-asam.pdf. Published 2013.

 9. Department of Health and Human Services (DHHS), Substance Abuse and 
Mental Health Services Administration. Mandatory guidelines for federal work-
place drug testing programs. Fed Regist. 2008;69:71858–71907.

 10. Research Triangle Institute. SUDAAN Language Manual, Release 11.0. Research 
Triangle Park, NC: Research Triangle Institute; 2012.

 11. Center for Behavioral Health Statistics and Quality. 2015 National Survey on 
Drug Use and Health: Detailed Tables. Rockville, MD: Substance Abuse and 
Mental Health Services Administration; 2016.

 12. Verstraete AG. Detection times of drugs of abuse in blood, urine, and oral fluid. 
Ther Drug Monit. 2004;26:200–205.

 13. Reisfeld GM, Wasan AD, Jamison RN. The prevalence and significance of can-
nabis use in patients prescribed chronic opioid therapy: a review of the extant 
literature. Pain Med. 2009;10:1434–1441.

 14. Degenhardt L, Lintzeris N, Campbell G, et al. Experience of adjunctive canna-
bis use for chronic non-cancer pain: findings from the Pain and Opioids IN 
Treatment (POINT) study. Drug Alcohol Depend. 2015;147:144–150.

 15. Boehnke KF, Litinas E, Clauw DJ. Medical cannabis use is associated with de-
creased opiate medication use in a retrospective cross-sectional survey of patients 
with chronic pain. J Pain. 2016;17:739–744.

 16. Walsh Z, Callaway R, Belle-Isle L, et al. Cannabis for therapeutic purposes: patient 
characteristics, access, and reasons for use. Int J Drug Policy. 2013;24:511–516.

 17. Center for Behavioral Health Statistics and Quality. Key Substance Use and 
Mental Health Indicators in the United States: Results from the 2015 National Survey 
on Drug Use and Health. Rockville, MD: Center for Behavioral Health Statistics 
and Quality; 2016. HHS Publication No. SMA 16–4984, NSDUH Series H-51.

 18. Lopez-Quintero C, Pérez de los Cobos JP, Hasin DS, et al. Probability and pre-
dictors of transition from first use to dependence on nicotine, alcohol, cannabis, 
and cocaine: results of the National Epidemiologic Survey on Alcohol and 
Related Conditions (NESARC). Drug Alcohol Depend. 2011;115:120–130.

 19. Summers P, Alemu B, Quidgley-Nevares A. History of drug use predicts opioid 
treatment agreement violation. J Opioid Manag. 2015;11:501–506.

 20. Savage SR, Kirsh KL, Passik SD. Challenges in using opioids to treat pain in 
persons with substance use disorders. Addict Sci Clin Pract. 2008;4:4–25.

 21. Greenfield SF, Back SE, Lawson K, Brady KT. Substance abuse in women. 
Psychiatr Clin North Am. 2010;33:339–355.

 22. Substance Abuse and Mental Health Services Administration (SAMHSA), 
Center for Behavioral Health Statistics and Quality. The TEDS Report: Gender 
Differences in Primary Substance of Abuse across Age Groups. Rockville, MD: 
Substance Abuse and Mental Health Services Administration; 2014.

 23. Johnson TP. Sources of error in substance use prevalence surveys. Int Sch Res 
Notices. 2014;2014:923290.

https://prevention.nih.gov/docs/programs/p2p/ODPPainPanelStatementFinal_10-02-14.pdf
https://prevention.nih.gov/docs/programs/p2p/ODPPainPanelStatementFinal_10-02-14.pdf
https://www.theacpa.org/uploads/documents/ACPA_Resource_Guide_2016.pdf
https://www.theacpa.org/uploads/documents/ACPA_Resource_Guide_2016.pdf
http://www.asam.org/docs/default-source/public-policy-statements/drug-testing-a-white-paper-by-asam.pdf
http://www.asam.org/docs/default-source/public-policy-statements/drug-testing-a-white-paper-by-asam.pdf



