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Urine drug screening:  
A guide to monitoring Tx  
with controlled substances
Avoid error by ordering the appropriate test at a risk-
based frequency. Be alert to sources of false-positives 
and adulteration. Be careful not to overreact to 
unexpected results. 

An estimated 20 million patients in the United States 
have a substance use disorder (SUD), with hundreds 
of millions of prescriptions for controlled substances 

written annually. Consequently, urine drug screening (UDS) 
has become widely utilized to evaluate and treat patients with 
an SUD or on chronic opioid or benzodiazepine therapy.1

Used appropriately, UDS can be a valuable tool; there is 
ample evidence, however, that it has been misused, by some 
physicians, to stigmatize patients who use drugs of abuse,2 
profile patients racially,2 profit from excessive testing,3 and in-
appropriately discontinue treatment.4

❚ A patient-centered approach. We have extensive clinical 
experience in the use and interpretation of urine toxicology, serv-
ing as clinical leads in busy family medicine residency practices 
that care for patients with SUDs, and are often consulted regarding 
patients on chronic opioid or benzodiazepine therapy. We have 
encountered countless situations in which the correct interpreta-
tion of UDS is critical to providing care. 

Over time, and after considerable trial and error, we devel-
oped the patient-centered approach to urine toxicology described 
in this article. We believe that the medical evidence strongly sup-
ports our approach to the appropriate use and interpretation of 
urine toxicology in clinical practice. Our review here is intended 
as a resource when you consider implementing a UDS protocol or 
are struggling with the management of unexpected results. 

Urine toxicology 
for therapeutic drug monitoring
Prescribing a controlled substance carries inherent risks, in-
cluding diversion, nonmedical use, and development of an 
SUD. Prescribed medications, particularly opioids and ben-

Strength of recommendation (SOR)

 A   Good-quality patient-oriented 
evidence

   B    Inconsistent or limited-quality 
patient-oriented evidence

   C   Consensus, usual practice,  
opinion, disease-oriented  
evidence, case series

PRACTICE  
RECOMMENDATIONS
❯ Consider developing 
a risk-based urine drug 
testing protocol for all 
patients who are on chronic 
opioid therapy.  C

❯ Consider urine drug testing 
to augment a thorough history 
when identifying and offering 
treatment to patients with a 
substance use disorder.  A

❯ Do not change your 
management plan based on 
results of a single screening 
urine test. Revisit unexpected 
positive or negative results 
with a thorough history or 
confirmatory testing.  A



113MDEDGE.COM/FAMILYMEDICINE VOL 70, NO 3  |  APRIL 2021  |  THE JOURNAL OF FAMILY PRACTICE

CONTINUED

zodiazepines, have been linked to a large 
increase in overdose deaths over the past 
decade.5 Several strategies have been inves-
tigated to mitigate risk (see “How frequent-
ly should a patient be tested?,” later in the  
article). 

Clinical judgment—ie, when a physi-
cian orders a drug test upon suspecting that 
a patient is diverting a prescribed drug or has 
developed an SUD—has been shown to be 
highly inaccurate. Implicit racial bias might 
affect the physician’s judgment, leading to 
changes in testing and test interpretation. 
For example, Black patients were found to be  
10% more likely to have drug screening or-
dered while being treated with long-term 
opioid therapy and 2 to 3 times more likely to 
have their medication discontinued as a re-
sult of a marijuana- or cocaine-positive test.2 

Other studies have shown that testing 
patients for “bad behavior,” so to speak—re-
porting a prescription lost or stolen, consum-
ing more than the prescribed dosage, visiting 
the office without an appointment, having 
multiple drug intolerances and allergies, 
and making frequent telephone calls to the 
practice—is ineffective.6 Patients with these 
behaviors were slightly more likely to unex-
pectedly test positive, or negative, on their 

UDS; however, many patients without sus-
pect behavior also were found to have abnor-
mal toxicology results.6 Data do not support 
therapeutic drug monitoring only of patients 
selected on the basis of aberrant behavior.6

Questions and concerns 
about urine drug screening
❚ Why not just ask the patient? Studies 
have evaluated whether patient self-report-
ing of adherence is a feasible alternative to 
laboratory drug screening. Regrettably, pa-
tients have repeatedly been shown to under-
report their use of both prescribed and illicit 
drugs.7,8 

That question leads to another: Why do 
patients lie to their physician? It is easy to as-
sume malicious intent, but a variety of obsta-
cles might dissuade a patient from being fully 
truthful with their physician:

• Monetary gain. A small, but real, per-
centage of medications are diverted by 
patients for this reason.9

• Addiction, pseudo-addiction due to 
tolerance, and self-medication for psy-
chological symptoms are clinically 
treatable syndromes that can lead 
to underreporting of prescribed and 
nonprescribed drug and alcohol use.

Clinical judgment—ie, 
when a physician orders a 
drug test upon suspecting 
that a patient is diverting 
a prescribed drug or has 
developed a substance  
use disorder—has been 
shown to be highly 
inaccurate.
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Annual 
screening is 
appropriate 
in low-risk 
patients; 
moderate-risk 
patients should 
be screened 
twice a year, 
and high-risk 
patients should 
be screened at 
least every  
4 months.

• Shame. Addiction is a highly stig-
matized disease, and patients might 
simply be ashamed to admit that they 
need treatment: 13% to 38% of patients 
receiving chronic opioid therapy in 
a pain management or primary care 
setting have a clinically diagnosable 
SUD.10,11

❚ Is consent needed to test or to share 
test results? Historically, UDS has been per-
formed on patients without their consent or 
knowledge.12 Patients give a urine specimen 
to their physician for a variety of reasons; it 
seems easy to “add on” UDS. Evidence is 
clear, however, that confronting a patient 
about an unexpected test result can make the 
clinical outcome worse—often resulting in 
irreparable damage to the patient– physician 
relationship.12,13 Unless the patient is expe-
riencing a medical emergency, guidelines 
unanimously recommend obtaining consent 
prior to testing.1,5,14

Federal law requires written permission 
from the patient for the physician to disclose 
information about alcohol or substance use, 
unless the information is expressly needed 
to provide care during a medical emergency. 
Substance use is highly stigmatized, and pa-
tients might—legitimately—fear that sharing 
their history could undermine their care.1,12,14

❚ How frequently should a patient be 
tested? Experts recommend utilizing a risk-
based strategy to determine the frequency of 
UDS.1,5,15 Validated risk-assessment question-
naires include: 

• Opioid Risk Tool for Opioid Use Disor-
der (ORT-OUD)a 

• Screener and Opioid Assessment for 
Patients With Pain–Revised (SOAPP-
R)b

• Diagnosis, Intractability, Risk and Ef-
ficacy (DIRE)c

• Addiction Behaviors Checklist (ABC).d

Each of these tools takes less than 5 min-
utes to administer and can be used by a pri-
mary care physician to objectively quantify 
the risk of prescribing; there is no evidence 
for the use of 1 of these screeners over the 
others.15 It is recommended that you choose 
a questionnaire that works for you and incor-
porate the risk assessment into prescribing 
any high-risk medication.1,5,15

Once you have completed an initial risk 
assessment, the frequency of UDS can be 
based on ongoing assessment that incorpo-
rates baseline testing, patient self-reporting, 
toxicology results, behavioral monitoring, 
and state database monitoring through a pre-
scription drug monitoring program. Annual 
screening is appropriate in low-risk patients; 
moderate-risk patients should be screened 
twice a year, and high-risk patients should be 
screened at least every 4 months (FIGURE).15 

Many state and federal agencies, health 
systems, employers, and insurers mandate 
the frequency of testing through guidelines 
or legislation. These regulations often are 
inconsistent with the newest medical evi-
dence.15 Consult local guidelines and review 
the medical evidence and consensus recom-
mendations on UDS. 

❚ What are the cost considerations in 
providing UDS? Insurers have been billed as 
much as $4000 for definitive chromatography 
testing (described later).3 This has led to in-
surance fraud, when drug-testing practices 
with a financial interest routinely use large 
and expensive test panels, test too frequently, 
or unnecessarily send for confirmatory or 
quantitative analysis of all positive tests.3,14 
Often, insurers refuse to pay for unneces-
sary testing, leaving patients with significant 
indebtedness.3,14 Take time to review the evi-
dence and consensus recommendations on 
UDS to avoid waste, potential accusations of 
fraud, and financial burden on your patients.

Urine toxicology 
for addiction treatment
UDS protocols in addiction settings are often 
different from those in which a controlled 
substance is being prescribed. 

❚ Routine and random testing. Two 
common practices when treating addiction 

a www.ncbi.nlm.nih.gov/pmc/articles/PMC6768552 
[Supplementary Material 2]
b https://dkbmed.com/rems/SOAP.pdf
c www.emergingsolutionsinpain.com/content/tools/
esp_9_instruments/pdf/DIRE_Score.pdf
d https://www.jpsmjournal.com/action/showPdf?pii
=S0885-3924%2806%2900441-6
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are to perform UDS on all patients, at every 
visit, or to test randomly.1 These practices 
can be problematic, however. Routine test-
ing at every visit can make urine-tampering 
more likely and is often unnecessary for 
stable patients. Random testing can reduce 
the risk of urine-tampering, but it is often 
difficult for primary care clinics to institute 
such a protocol. Some clinics have patients 
provide a urine specimen at every visit and 
then only send tests to the lab based on  
randomization.1

❚ Contingency management—a be-
havioral intervention in which a patient 
is rewarded, or their performance is rein-
forced, when they display evidence of posi-
tive change—is the most effective strategy 
used in addiction medicine to determine the 
frequency of patient visits and UDS.14,16 High-
risk patients with self-reported active sub-

stance use or UDS results consistent with 
substance use, or both, are seen more often; 
as their addiction behavior diminishes, visits 
and UDS become less frequent. If addiction 
behavior increases, the patient is seen more 
often. Keep in mind that addiction behav-
ior decreases over months of treatment, not 
immediately upon initiation.14,17 For contin-
gency management to be successful, patient-
centered interviewing and UDS will need to 
be employed frequently as the patient works 
toward meaningful change.14

The technology  
of urine drug screening
Two general techniques are used for UDS: 
immunoassay and chromatography. Each 
plays an important role in clinical practice; 
physicians must therefore maintain a basic 

FIGURE

How often should urine drug screening be conducted?15

Baseline

Ongoing 
assessment

Frequency 
of screening

•  Obtain baseline UDS

•  Take a patient-centered history

•  Use a validated toola to assess risk

•   Continue to take a patient-centered 
substance use history

•   Check the prescription drug monitoring 
program often

•  Review previous UDS results

•  Evaluate for high-risk behaviors

HIGH RISK

≥ 3x/y

MODERATE RISK

≥ 2x/y

LOW RISK

At least annually

UDS, urine drug screening. 
a Addiction Behaviors Checklist (ABC); Diagnosis, Intractability, Risk and Efficacy (DIRE); Opioid Risk Tool for Opioid Use Disorder 
(ORT-OUD); or Screener and Opioid Assessment for Patients With Pain—Revised (SOAPP-R).

Source: Adapted from Argoff et al. Pain Med. 2018.15
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Obtain consent 
prior to 
performing urine 
drug screening, 
even if you 
are already 
collecting a 
specimen for 
other testing.

understanding of the mechanism of each 
technique and their comparable advantages 
and disadvantages. Such an understanding 
allows for (1) matching the appropriate tech-
nique to the individual clinical scenario and 
(2) correctly interpreting results. 

❚ Immunoassay technology is used for 
point-of-care and rapid laboratory UDS, us-
ing antibodies to detect the drug or drug 
metabolite of interest. Antibodies utilized in 
immunoassays are designed to selectively 
bind a specific antigen—ie, a unique chemi-
cal structure within the drug of choice. Once 
bound, the antigen–antibody complex can 
be exploited for detection through various 
methods. 

❚ Chromatography–mass  spectrometry 
is considered the gold standard for UDS, 
yielding confirmatory results. This is a 2-step 
process: Chromatography separates com-
ponents within a specimen; mass spectrom-
etry then identifies those components. Most 
laboratories employ liquid, rather than gas, 
chromatography. The specificity of the liquid 
chromatography–mass spectrometry method 
is such that a false-positive result is, essen-
tially, impossible.18

How is the appropriate test 
selected for urine drug screening?
Variables that influence your choice of the 
proper test method include the clinical ques-
tion at hand; cost; the urgency of obtain-
ing results; and the stakes in that decision  
(ie, will the results be used to simply change 
the dosage of a medication or, of greater con-
sequence, to determine fitness for employ-
ment or inform criminal justice decisions?). 
Each method of UDS has advantages that can 
be utilized and disadvantages that must be 
considered to obtain an accurate and useful 
result. 

❚ Immunoassay provides rapid results, 
is relatively easy to perform, and is, com-
paratively, inexpensive.1,14 The speed of re-
sults makes this method particularly useful 
in settings such as the emergency depart-
ment, where rapid results are crucial. Ease of 
use makes immunoassay ideal for the office, 
where non-laboratory staff can be trained to 
properly administer the test. 

A major disadvantage of immunoassay 

technology, however, is interference result-
ing in both false-positive and false-negative 
results, which is discussed in detail in the 
next section. Immunoassay should be con-
sidered a screening test that yields presump-
tive results. 

❚ Liquid chromatography–mass spec-
trometry is exquisitely specific and provides 
confirmatory test results—major advantages 
of the method. However, specificity comes 
at a price: significantly increased cost and 
longer wait time for results (typically days, if 
specimens are sent out to a laboratory). These 
barriers can make it impractical to employ 
this method in routine practice. 

Interpretation of results: 
Not so fast 
Interpreting UDS results is not as simple 
as noting a positive or negative result. Phy-
sicians must understand the concept of 
interference, so that results can be appropri-
ately interpreted and confirmed. This is cru-
cial when results influence clinical decisions; 
inappropriate action, taken on the basis of 
presumptive results, can have severe conse-
quences for the patient–provider relationship 
and the treatment plan.1,14 

Interference falls into 2 categories: vari-
ables inherent in the testing process and pa-
tient variables. 

❚ Antibody cross-reactivity. A major 
disadvantage of immunoassay technology is 
interference that results in false-positive and 
false-negative results.19,20 The source of this 
interference is antibody cross- reactivity—
the degree to which an antibody binds to 
structurally similar compounds. Antibody– 
antigen interactions are incredibly complex; 
although assay antibodies are engineered to 
specifically detect a drug class of interest, re-
activity with other, structurally similar com-
pounds is unavoidable.

Nevertheless, cross-reactivity is a useful 
phenomenon that allows broad testing for 
multiple drugs within a class. For example, 
most point-of-care tests for benzodiazepines 
reliably detect diazepam and chlordiazepox-
ide. Likewise, opiate tests reliably detect nat-
ural opiates, such as morphine and codeine. 
Cross-reactivity is not limitless, however; 
most benzodiazepine immunoassays have 
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Routine urine 
drug screening 
at every visit 
can make urine 
tampering 
more likely 
and is often 
unnecessary for 
stable patients.

poor reactivity to clonazepam and lorazepam, 
making it possible that a patient taking clon-
azepam tests negative for benzodiazepine on 
an immunoassay.14,20 Similarly, standard opi-
oid tests have only moderate cross-reactivity 
for semisynthetic opioids, such as hydrocodo-
ne and hydromorphone; poor cross-r eactivity 
for oxycodone and oxymorphone; and es-
sentially no cross- reactivity for full synthetics, 
such as fentanyl and methadone.14 

It is the responsibility of the ordering 
physician to understand cross-reactivity to 
various drugs within a testing class.

Whereas weak cross-reactivity to drugs 
within a class can be a source of false-negative 
results, cross-reactivity to drugs outside the 
class of interest is a source of false-positive re-
sults. An extensive review of drugs that cause 
false-positive immunoassay screening tests 
is outside the scope of this article; commonly 
prescribed medications implicated in false-
positive results are listed in TABLE 1.19 

In general, amphetamine immunoas-
says produce frequent false-positive results, 
whereas cocaine and cannabinoid assays are 
more specific.1,18 Common over-the-counter 
medications, including nonsteroidal anti-
inflammatory drugs, decongestants, and 
antacids, can yield false-positive results, high-
lighting the need to obtain a comprehensive 
medication list from patients, including over-
the-counter and herbal medications, before 
ordering UDS. Because of the complexity of 
cross-reactivity, it might not be possible to 
identify the source of a false-positive result.14

❚ Patient variables. Intentional effort 

to skew results is another source of interfer-
ence. The frequency of this effort varies by 
setting and the potential consequences of re-
sults—eg, employment testing or substance 
use treatment—and a range of attempts have 
been reported in the literature.21,22 Common 
practices are dilution, adulteration, and  
substitution.20,23

• Dilution lowers the concentration 
of the drug of interest below the de-
tection limit of the assay by directly 
adding water to the urine specimen, 
drinking copious amounts of fluid, 
taking a diuretic, or a combination of 
these practices. 

• Adulteration involves adding a sub-
stance to urine that interferes with 
the testing mechanism: for example, 
bleach, household cleaners, eye drops, 
and even commercially available 
products expressly marketed to inter-
fere with UDS.24

• Substitution involves providing urine 
or a urine-like substance for testing 
that did not originate from the patient. 

Methods to minimize patient-related in-
terference include observed collection and 
specimen validity testing for pH, creatinine, 
and adulterants (TABLE 2).1,15 Efforts to detect 
patient interference must be balanced against 
concerns about privacy, personnel resources, 
and the cost of expanded testing.14,19,20

❚ Additional aspects inherent to the test-
ing process, such as cutoff concentrations and 
detection windows, can lead to interference. 

TABLE 1

Common sources of a false-positive result  
on urine drug screening19

Drug screen Source of false-positive result

Amphetamines Bupropion, labetalol, pseudoephedrine, trazodone

Benzodiazepines HIV antivirals, sertraline 

Cannabinoids HIV antivirals, nonsteroidal anti-inflammatory drugs, proton pump 
inhibitors 

Cocaine Coca tea leaf, topical anesthetics with cocaine

Opioids Diphenhydramine, naloxone, quetiapine, quinolones, verapamil 

Phencyclidine Dextromethorphan, diphenhydramine, ibuprofen, tramadol, 
venlafaxine 
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A given patient 
might well 
be using a 
substance, but 
if the specimen 
was obtained 
outside the 
detection 
window, a 
false-negative 
result might be 
reported.

Laboratories must set reporting cutoffs, and 
specimens with a drug concentration present 
but below the cutoff value are reported as a 
negative result. Detection windows are com-
plex and are influenced by inherent proper-
ties of the drug, including metabolic pathway 
and route and frequency of use.1 A given pa-
tient might well be using a substance, but if 
the specimen was obtained outside the de-
tection window, a false-negative result might 
be reported (TABLE 31,23). 

Managing test results
Appropriate management of UDS results is 
built on the foundation of understanding the 
testing mechanism, selecting the correct test, 
and properly interpreting results. Drug test-
ing is, ultimately, a therapeutic tool used to 
monitor treatment, provide reinforcement, 
and explore substance use behavior; results 
of testing should be employed to achieve 
those objectives.1,4,14 A negative or expected 
UDS result can be utilized as positive rein-
forcement for a patient who is adherent to 
the treatment plan—much the way objective 
weight loss in an obese patient can provide 
encouragement to continue lifestyle changes.

Test results should be presented in an 
objective, nonconfrontational, and com-
passionate manner, not with stigmatizing 
language, such as “clean” or “dirty.”1,13,14 Us-
ing stigmatizing terms such as “substance 
abuser” instead of “person with a substance 
use disorder” has been shown, even among 
highly trained health care professionals, to 
have a negative effect on patient care.13

Inevitably, you will encounter an unex-
pected result, and therefore must develop 
a rational, systematic, and compassionate 
management approach. “Unexpected result” 
is a broad term that includes results that con-

flict with
• a patient’s self-report
• your understanding of what the  

patient is taking (using)
• prescribed medications
• a patient’s typical substance use  

pattern.

❚ When faced with an unexpected test 
result, first, ensure that the result in question 
is reliable. If a screening test yields an un-
anticipated finding—especially if it conflicts 
with the patient’s self-reporting—make every 
effort to seek confirmation if you are going to 
be making a significant clinical decision be-
cause of the result.1,14 

Second, use your understanding of 
interference to consider the result in a 
broader context. If confirmatory results are 
inconsistent with a patient’s self-report, dis-
cuss whether there has been a break in the 
 ph ysician–patient relationship and empha-
size that recurrent use or failure to adhere to 
a treatment plan has clear consequences.1,14 
Modify the treatment plan to address the in-
consistent finding by escalating care, adjust-
ing medications, and connecting the patient 
to additional resources. 

Third, keep in mind that a positive urine 
test is not diagnostic of an SUD. Occasional 
drug use is extremely common17 and should 
not categorically lead to a change in the treat-
ment plan. Addiction is, fundamentally, a dis-
ease of disordered reward, motivation, and 
behavior that is defined by the consequences 
of substance use, not substance use per se,25 
and an SUD diagnosis is complex, based on 
clinical history, physical examination, and 
laboratory testing. Similarly, a negative UDS 
result does not rule out an SUD.4,10

Fourth, patient dismissal is rarely an 

TABLE 2

Test results for normal and adulterated urine1,15

Component Normal urine Results that should prompt consideration  
of adulteration

Creatinine ≥ 20 mg/dL < 20 mg/dL

pH 4.5-8 < 3 or > 11

Specific gravity 1.003-1.030 < 1.001 or > 1.035

Temperature 90-100 °F < 90 °F or > 100 °F
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In general, 
amphetamine 
immunoassays 
produce 
frequent false-
positive results, 
whereas cocaine 
and cannabinoid 
assays are more 
specific.

appropriate initial response to UDS results. 
Regrettably, some physicians misinterpret 
urine toxicology results and inappropriately 
discharge patients on that basis. 

The Centers for Disease Control and Pre-
vention guideline for prescribing opioids has 
increased utilization of UDS in primary care 
settings but does not provide the necessary 
education on proper use of the tool, which 
has resulted in a rise in misinterpretation and 
inappropriate discharge.13,26 

If recurrent aberrant behavior is de-
tected (by history or urine toxicology), 
do not abruptly discontinue the patient’s 
medication(s). Inform the patient of your 
concern, taper medication, and refer the pa-
tient to addiction treatment. Abrupt discon-
tinuation of an opioid or benzodiazepine can 
lead to significant harm.1,14                          JFP                          
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example, COVERABCD is an acronym that 
stands for circulation/capnograph/color, 
oxygen, ventilation, endotracheal tube, re-
view of equipment, airway, breathing, circu-
lation, and drugs.4 Runciman et al showed 
that the use of the acronym COVERABCD 
could have prevented or mitigated 60% of 
2000 anesthetic incidents.4 Another mne-
monic, FAST, used to assess for a stroke, 
reduced median hospital arrival times by 
more than an hour.5  

There are hundreds of mnemonics re-
lated to medical practice. Collections of those 
that might be useful for family practitioners 
and medical residents can be found at the fol-
lowing links: 

https://epomedicine.com/medical-
mnemonics/  

www.oxfordmedicaleducation.com/
medical-mnemonics/  
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