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Abstract

Chronic opioid treatment is a highly effective method to treat chronic pain; however, the prevalence of abuse of
opioids can make treating patients with these agents difficult for clinicians. The objective of this study was to
describe rates of inappropriate utilization, abuse, and diversion in a population of patients who were prescribed
chronic opioids, as measured by urine drug testing in the clinical setting. A retrospective analysis was conducted
of results from all urine drug tests conducted by Ameritox, Ltd. between January 2006 and January 2009, for
patients whose physicians ordered the test in order to screen for noncompliance. Data from 938,586 patient test
samples showed that 75% of patients were unlikely to be taking their medications in a manner consistent with their
prescribed pain regimen. Thirty-eight percent of patients were found to have no detectable level of their prescribed
medication, 29% had a nonprescribed medication present, 27% had a drug level higher than expected, 15% had a
drug level lower than expected, and 11% had illicit drugs detected in their urine. Note that all categories add to a
total greater than 100% as each category is not mutually exclusive, and a single patient could fall into multiple
categories. The high observed rate of noncompliance demonstrates a significant clinical concern and confirms the
importance of periodic urine drug screening for the population prescribed long-term opioid therapy. (Population
Health Management 2009;12:185–190)

Chronic pain is a highly prevalent condition and various
studies estimate its prevalence at 15% of the adult pop-

ulation.1, 2 National consensus guidelines continue to support
a major role for opioid agents in the management of patients
with chronic moderate-to-severe pain,3 however, the preva-
lence of abuse, diversion, and supplementation of these drugs
is a growing problem and a major concern for both the clini-
cians who treat these patients and for our health care system.

According to the 2007 National Survey on Drug Use and
Health,4 the number of Americans abusing prescription pain
relievers is steadily increasing, with approximately 5% of
Americans 12 years old and older using a prescription pain
reliever for nonmedical purposes in 2007. The survey also
reports that of individuals who had used pain relievers for
nonmedical purposes, nearly 70% obtained the medication
from a friend or relative for free, for money, or without the
individual knowing. Another study showed that the increase
of abuse of the 2 most common opiates, hydrocodone and
oxycodone, rose 116% and 166%, respectively, from 1994 to
2000.5

For patients who abuse opiates, there has been considerable
focus on individuals who see multiple physicians to obtain
opiates, often referred to as ‘‘doctor shopping.’’ In fact, in 2007
fewer than 3% of individuals who used pain relievers for
nonmedical purposes obtained narcotics in this manner. Most
patients who did not obtain their medication through a rela-
tive obtained their medication from a single prescriber, with
nearly 20% of opioid abusers reporting they obtain narcotics
from 1 prescriber.4 With over 2.3 million Americans who
abuse opioids obtaining their pain reliever directly from a
clinician, and another 8 million obtaining their opioid from a
friend or relative, there exists a significant opportunity and
imperative for practitioners to reduce abuse and diversion of
opioids.

Concurrent use of illicit drugs is a significant problem in
individuals who abuse opiates. The work of Manchikanti
and colleagues demonstrated that individuals who have a
history of controlled substance abuse also have higher rates
of illicit drug use when compared to patients without evi-
dence of controlled substance abuse. The authors showed
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that 14% of patients without a history of controlled substance
abuse tested positive for marijuana or cocaine, whereas 34%
(P¼ 0.0095) of the patients with a previous history of con-
trolled substance abuse tested positive for 1 of these sub-
stances. This study demonstrates how prominent illicit drug
use is in this patient population.6

Several studies have been conducted over the years to
identify populations in which inappropriate opioid utilization
is more likely to occur. Some of these studies had similar
results, while others provide conflicting data. A retrospective
cohort study found that age, a lifetime history of substance
abuse, and the number of medical conditions a patient has
are all associated with opioid abuse.7 Comparable results
were seen in a prospective cohort study, which found that
age, past alcohol use, past cocaine use, and a previous driving
under the influence or drug conviction are all predictors of
opioid misuse.8

Two studies have been identified and impart conflicting
results. The first study, conducted in 1997, found no differ-
ences between chronic opioid users and abusers with regard
to a history of alcohol abuse, a history of drug abuse, and
psychosocial testing.9 However, the second study, performed
in 2007, noted an association between psychiatry morbidity
and opioid misuse. This study divided patients into 2 groups,
a ‘‘high psych’’ morbidity group and a ‘‘low psych’’ morbidity
group. They found that patients in the high-psych group were
younger, reported a greater impact of their pain on social
relationships, took opioids for a longer period of time, and
had a higher frequency of abnormal urine toxicology tests as
well as higher scores on the drug misuse index.10

Regardless of the cause of opiate abuse, the costs associated
with it are considerable. White et al determined average direct
health care costs, including outpatient and inpatient costs, are
more than 8 times higher for opioid abusers than for a control
group of non-abusers ($15,884 vs. $1,830) in 2003 dollars. The
authors reported a prevalence of hospital inpatient admis-
sions of opioid abusers were more than 12 times higher than
non-abusers. Moreover, mean drug costs for opioid abusers
are more than 5 times higher than for nonabusers.11

In the United States, the production and prescribing of
opiates are regulated at the federal and state levels. Pharma-
ceutical products must be approved by the federal Food and
Drug Administration (FDA) prior to marketing and distri-
bution in the United States. However, the FDA does not
regulate the prescribing of approved medications. Due to the
recognized danger resulting from the misuse, abuse, diver-
sion, and unmonitored use of certain pharmaceuticals, Con-
gress enacted the Controlled Substances Act (CSA) to regulate
access to these products.12 The CSA is enforced by the Drug
Enforcement Administration to control misuse of designated
classes of drugs, including opiates, without interfering with
clinical practice. The CSA requires registration by those who
prescribe, dispense, distribute, and manufacture controlled
substances.12

State practice acts and other laws regulate the practice of
medicine. State requirements for the prescribing of controlled
substances vary from jurisdiction to jurisdiction and may
include special forms, licenses, informed consent, and pre-
scribing restrictions.12 Physicians may face allegations of
overprescribing, underprescribing, as well as inadequate
prescribing. Therefore it is not surprising that many physi-
cians have concerns about governmental investigation or

professional disciplinary actions that can result in loss of li-
censure, or civil and criminal liability. This fear of professional
liability creates barriers to medical decision making and the
prescribing of opioids for the treatment of chronic pain.

One of the more effective methods of detecting misuse of
opioids is through the use of urine drug testing (UDT) as part
of a comprehensive patient monitoring program.13 Katz et al
determined that UDT was most effective when coupled with
behavioral monitoring when trying to identify ‘‘problem’’
patients. The authors found that in a population of non-cancer
pain patients treated chronically with opioids, 29% of patients
had a UDT that was positive for an illicit drug, a non-
prescribed controlled drug, or ethanol. However of the 71% of
patients with a negative UDT, 14% had 1 or more behavioral
issues that have been described as being suggestive of inap-
propriate drug-seeking behaviors. Thus the authors con-
cluded that while UDT is a powerful tool in the detection of
opioid misuse, abuse, and diversion in patients being treated
for non-cancer pain, it should be a component of a compre-
hensive patient monitoring program that also includes be-
havioral monitoring.14 Behavioral monitoring of patients on
chronic opioid therapy, through formal screening instruments
such as the PADT15,16 and COMM,7 is recommended in
the latest expert panel clinical pain guidelines issued by the
American Pain Society (APS). These tools are deemed by the
expert panel to have strong content, face validity, and con-
struct validity.3 However, these tools have not been fully
validated for their ability to predict or identify actual abuse
or diversion, and therefore some experts feel they should not
be used in isolation or argue for routine UDT as part of
‘‘universal precautions.’’13,18

The Clinical Guidelines for the Use of Chronic Opioid Therapy
in Chronic Noncancer Pain (2009)3 also recommend periodi-
cally obtaining urine drug screens from patients at high risk
for misuse, abuse, and diversion. The guidelines recommend
that clinicians also consider UDT for patients who are not at
high risk of misuse, abuse, or diversion. While the literature
suggests that UDT is already standard in the addiction
treatment setting, UDT appears to be underutilized by pri-
mary care physicians (PCPs) who prescribe opioids for
chronic pain patients.19,20 Bhamb and colleagues conducted a
survey of 248 PCPs and reported that only 6.9% conducted
UDT on their patients prior to initiation of opioid therapy, and
that only 15% of these PCPs used UDT routinely for patients
already undergoing chronic opioid therapy. Little data is
available about the frequency of use of UDT by a growing
group of physicians who primarily practice pain medicine.
These low levels of utilization indicate clinicians are not using
all of the tools available to them in order to combat misuse,
abuse, and diversion of controlled substances.20

Methods

Data were collected on 938,586 urine toxicology tests con-
ducted during routine patient clinic visits from January 2006
to January 2009. These data were retrospectively abstracted
and, because a patient’s course of treatment was not altered
by this abstraction, no patient consent was required.

Urine screening was performed using Ameritox Ltd.’s
RxGuardian testing process, which consists of 2 distinct
phases. The first phase uses enzyme immunoassay or fluo-
rescent polarization immunoassay testing as a screen for
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opiates, benzodiazepines, illicit drugs, and other related
medications. If positive, these immunoassays are then fol-
lowed by gas chromatography-mass spectrometry or liquid
chromatography-tandem mass spectrometry confirmatory
testing, which provides additional accuracy and specificity in
detecting the absence or presence of the patient’s prescribed
medication(s), as well as the presence of nonprescribed or
illicit medications.19,20

The second phase of testing involves using patient demo-
graphic data, UDT results, urine pH, and specific gravity
to calculate a normalized patient result using a proprietary
methodology offered by Ameritox, Ltd. This normalized pa-
tient result is then compared to a set of expected ranges de-
veloped from tests of known compliant patients to help the
patient’s treating physician determine whether the patient is
likely to be taking his or her medication in a manner consistent
with the dose and frequency prescribed.22,23 Expected ranges
have been developed for the following medications: hydro-
codone, morphine, codeine, methadone, oxycodone, oxaze-
pam, lorazepam, alprazolam, and diazepam.

Demographic information on patient gender, age, primary
insurance, and primary diagnosis was collected for 99.84% of
patients included in the study. Patients were assigned to the
following categories based on UDT results and analysis: illicit
drug(s) present, nonprescribed medication(s) present, pre-
scribed medication not present, prescribed medication level
lower than expected, prescribed medication level higher than
expected, and compliant (eg, having none of the prior test
abnormalities and likely to be taking the medications as pre-
scribed by their physician). Patients could have multiple types
of abnormal results. Patients having at least 1 illicit drug
present were further placed into 1 or more of the following
categories: nonprescribed medication(s) present, prescribed
medication not present, prescribed medication level lower
than expected, and prescribed medication level higher than
expected. All results were compared using chi-square statis-
tics, where P values <0.001 were considered statistically sig-
nificant.

Results

A total of 938,586 urine toxicology tests from patients
chronically treated with opiates and=or benzodiazepines
were identified during the study period. The urine tests were
obtained more often from female patients, with the bulk of
patients falling into the 35–50 year old age range. The majority
of patients in this study had private insurance designated as
their primary payor and had a primary diagnosis of back pain
or ‘‘therapeutic drug monitoring’’ (Table 1). Figure 1 presents
the results across all 938,586 tests, with 11.1% (n¼ 103,846) of
patients testing positive for at least 1 illicit substance, 29.4%
(n¼ 275,563) testing positive for at least 1 nonprescribed
medication, and 38.4% (n¼ 360,347) with no detectable level
of the medication prescribed by the physician. When applying
the expected ranges offered by Ameritox, Ltd., 15.2% (n¼
142,754) of patients had a level of the prescribed medication
that was below the expected range for that medication, 26.6%
(n¼ 249,882) of patients had a level of the prescribed medi-
cation that was higher than the expected range, and 25.5%
(n¼ 238,940) had no evidence of abnormal drug use. The
results of all UDTs stratified by demographic categories
are presented in Table 2. Pearson’s chi-squares were per-

formed to test associations between demographics and test
results.

In the 103,846 patients who tested positive for at least 1
illicit substance, 38.7% (n¼ 40,178) also tested positive for at
least 1 nonprescribed medication, and 44.9% (n¼ 46,620) had
no detectable level of the medication prescribed by the
physician. Of the 834,740 patients who had tested negative
for an illicit substance, 20.6% (n¼ 171,717) tested positive for
at least 1 nonprescribed medication, and 37.6% (n¼ 313,727)
had no detectable level of the medication prescribed by the
physician (Fig. 2). Using Pearson’s chi-squares, both com-
parisons yielded significant associations with P< 0.0001.
This comparison demonstrates the heightened awareness
that clinicians should have when treating patients who test
positive for at least 1 illicit substance, as their rates of testing
positive for at least 1 nonprescribed medication or having no
detectable level of the medication prescribed by the physi-
cian are higher than their counterparts.

Discussion

This descriptive study of over 900,000 UDTs ordered by
physicians to monitor their patients’ appropriate use of
opioids found alarmingly high rates of potential problems:
approximately 11% of screens detected an illicit drug, 29%
found nonprescribed medications, 38% found that a pre-
scribed medication was not present, 15% found opioid levels
lower than the RxGuardian expected ranges, and 27% found
opioid levels higher than expected. It is important to note
that urine samples can fall into multiple categories, and thus
patient sample result categories add to greater than 100%. Of
the total samples screened, 75% had 1 or more of these
problems. While this rate of problematic tests is considerably
higher than that found by Katz and colleagues (46%), Katz
did not consider the absence of prescribed opioid in the urine
a ‘‘problem’’ test result, whereas a considerable number of
patients (38%) fit into this category in the current study.24

Table 1. Demographic Profile of Patients

Administered Urine Drug Screening Using

RxGuardian Testing ( January 2006–January 2009)

Demographics Number (n) Percent (%)

Total patient samples 938,586

Gender
Female 518,212 55.2%
Male 420,208 44.8%

Age
12–21 8,555 *1.0%
21–35 143,942 15.3%
35–50 399,183 42.5%
50–65 306,914 32.7%
65þ 78,523 8.4%
No specified age 1,469 *0.2%

Primary insurance
Private insurance 426,284 46.7%
Medicare 224,394 24.6%
Medicaid 78,510 8.6%
Workers’ compensation 89,907 9.9%
Other 93,650 10.3%
Unknown payor 25,841 2.8%
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These results clearly confirm that physicians and health
plans should be vigilant in periodically screening patients
who are prescribed long-term opioid therapy.

Finding that 75% of patients were unlikely to be taking their
medications in a manner consistent with their prescribed pain
regimen is alarming, although not surprising given the pro-

pensity for misuse, abuse, and diversion associated with these
medications. Vermeire et al reported that up to 50% of pa-
tients are nonadherent to their chronic medication regimens,
regardless of disease, prognosis, or setting.25

Although the amount of demographic and clinical infor-
mation available for this analysis was limited, the study
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FIG. 1. Aggregate test results of patients administered urine drug screening using RxGuardian testing ( January 2006–
January 2009). Note that all categories add to a total greater than 100% as a single patient can fall into more than 1 category.
N¼ 938,420.

Table 2. Test Results by Demographic of Urine Drug Screening Using RxGuardian Testing

( January 2006–January 2009)

Demographics Illicit substances Nonprescribed medication(s) present Prescribed medication not present

Gender
Male 59,197 (14.9%) 121,058 (28.8%) 157,131 (37.4%)
Female 44,632 (8.6%) 154,450 (29.8%) 203,163 (39.2%)

Pearson’s chi-square* 7068.41 110.85 321.75
df 1 1 1
P <0.0001 <0.0001 <0.0001

Age
12–21 2,129 (24.9%) 2,553 (29.8%) 2,726 (31.9%)
21–35 24,023 (16.7%) 47,790 (33.2%) 57,203 (39.7%)
35–50 52,725 (13.2%) 119,840 (30.0%) 162,214 (40.6%)
50–65 23,669 (7.7%) 85,700 (27.9%) 114,279 (37.2%)
65þ 1,121 (1.4%) 19,245 (24.5%) 23,431 (29.8%)

Pearson’s chi-square 19072.87 2305.61 3716.62
df 4 4 4
P <0.0001 <0.0001 <0.0001

Primary insurance
Private insurance 43,304 (10.2%) 123,176 (28.9%) 270,479 (36.6%)
Medicaid 13,185 (16.8%) 25,985 (33.1%) 42,602 (45.7%)
Medicare 20,610 (9.2%) 66,563 (29.7%) 136,965 (39.0%)
Workers’ compensation 9,566 (10.6%) 20,371 (22.7%) 55,648 (38.1%)
Other 14,431 (15.4%) 31,683 (33.8%) 56,195 (40.0%)

Pearson’s chi-square 5588.47 34.34 2536.07
df 4 4 4
P <0.0001 <0.0001 <0.0001

*Pearson’s chi-squares were performed to test associations between demographics and test results.
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confirms previously reported findings that ‘‘inappropriate’’
drug use spans all demographic groups, although to different
degrees. While males were approximately 75% more likely to
have an illicit drug detected, in comparison with females,
gender differences for other categories of findings were not
observed. Age differences with respect to illicit substances
detected were quite pronounced, with illicit drug use nearly
twice as likely in patients between the ages of 12–21 as pa-
tients between the ages of 35–50. A reverse pattern was ob-
served in individuals who had no prescribed medication
present, with patients ages 35–50 years being over 30% more
likely than patients ages 12–21 years to have no prescribed
medication detectable in their urine. While patients who had
Medicaid designated as their primary payor were observed to
have higher rates of apparent misuse, abuse, and diversion, it
was surprising to the authors that their rates of nonprescribed
medication(s) present and prescribed medications not present
were only a few percentage points higher than their coun-
terparts. Future multivariate analysis is needed to identify
which, if any, of these characteristics appears to drive
potentially inappropriate use. This in turn will help guide
development of risk stratification models and characteristic-
specific screening schedules.

There are many possible explanations for the findings in
this study, which can be classified around the concepts of
potential misuse, abuse, or diversion. As shown in Table 3,
test findings do not align cleanly with just 1 of these problems.
Detection of illicit drugs is most likely associated with abuse;
however, interpretation is less clear for other test findings. For
example, the presence of nonprescribed medications may re-
sult from a lack of pharmacotherapeutic coordination across
various providers a patient is seeing, incorrect documenta-
tion, or patient misunderstanding or confusion. However,
abuse is also a possibility. Where prescribed medications are
not detected or low levels of opioids are detected, diversion
may be suspected; however, there are several other potential
explanations (eg, underuse of medication due to misunder-

standing of dosing frequency or fear of dependency, tempo-
rary clinical abatement of pain associated with a chronic
condition, incorrect documentation of the drug and=or dose).
Similarly, where opioid levels are higher than expected, abuse
is a possibility, but patient misunderstanding, incorrect doc-
umentation, uncontrolled pain, or other factors may also
need to be explored before labeling the patient as an abuser.
As with many tests conducted in clinical practice, physicians
therefore need to interpret findings from UDT in combination
with their knowledge of patient demographic and clinical
characteristics, and use knowledge, intuition, and experience
to determine how best to proceed based on the findings.

Several limitations to the study should be pointed out. First,
the results may overstate the extent of the inappropriate use
problem due to selection bias (ie, physicians may be more
likely to order UDT for patients in whom they suspect a
problem). The data source used for this analysis did not

FIG. 2. Urine test results in patients testing positive or negative for illicit substance(s). The rates of both nonprescribed
medication(s) present and prescribed medication not present between individuals testing positive or negative for illicit
substance(s) were found to be statistically significant using Pearson’s chi-squares with P< 0.0001.

Table 3. Implications of Urine Test Results

on Misuse, Abuse, and Diversion

Misuse Abuse Diversion
Incorrect

documentation

Illicit drug detected X

Nonprescribed
medications
present

X X X

Prescribed
medications
not present

X X X

Opioid levels lower
than expected

X X X

Opioid levels higher
than expected

X X X
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identify the reason for screening—whether a routine moni-
toring test or a test specifically ordered to confirm or rule out
a suspected problem. Nonetheless, the prevalence of identi-
fied issues confirms that periodic UDT for patients prescribed
long-term opioid therapy should be a standard part of clinical
practice, as is suggested by the APS.3

This is especially true given that it is also possible that the
results understate the extent of problems, because some pa-
tients may refuse, or passively not complete, an ordered drug
screen, or may defer the screen until they believe their sys-
tem has cleared any illicit or nonprescribed drugs. Another
limitation of the present descriptive analysis is that it is pri-
marily univariate and bivariate. Further knowledge about
patterns of inappropriate utilization and development of risk
strata for conducting periodic UDT will undoubtedly be
gained by conducting multivariate analyses; further research
is needed in this area. However, the descriptive results alone
demonstrate a significant clinical concern and confirm the
importance of periodic UDT for the population prescribed
long-term opioid therapy.
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