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Shorter drug testing intervals are associated with improved  
drug misuse rates

Jeff Gudin, MD; Neel Mehta, MD; F. Leland McClure, PhD; Justin K. Niles, MA; Harvey W. Kaufman, MD

ABSTRACT

Objective: The Centers for Disease Control and Prevention (CDC) recommend 
that clinicians prescribing opioids for chronic pain should consider at least annual 
urine drug testing (UDT). We evaluated whether shorter intervals for repeat UDT 
are associated with decreased rates of drug misuse.
Design: Retrospective analysis of deidentified serial UDT and matched prescrib-
ing data.
Setting: We analyzed Quest Diagnostics 2016-2017 UDT results from new patients 
being monitored for prescription drug adherence, in nonsubstance use disorder 
(SUD) treatment environments.
Main Outcome Measures: Drug misuse was defined as the absence of a pre-
scribed substance or the presence of a nonprescribed substance. Patients with  
≥3 sets of the UDT results were included.
Results: UDT results from 49,601 patients (148,803 specimens) were tested. 
Declines in misuse between the first and second UDT were highest for those tested 
at the shortest intervals: approximately weekly, 19 percent; monthly, 15 percent; 
bimonthly, 12 percent; quarterly, 9 percent; semiannually, 3 percent; misuse rates 
increased by 1 percent for patients tested annually. Declines in misuse were more 
pronounced for opioids than other drug groups. Substantial declines in positiv-
ity were noted for heroin (32 percent) and nonprescribed fentanyl (10 percent). 
Declines in misuse between the second and third UDT followed a similar pattern.
Conclusions: UDT intervals of ≤ quarterly were associated with marked declines, 
but testing annually or semiannually was not associated with consistent decreases. 
Our findings suggest that clinical strategies that include serial testing conducted 
quarterly or sooner may be instrumental in decreasing drug misuse. Testing more 
frequently than “at least once annually” should be considered by clinicians moni-
toring potential drug misuse.

INTRODUCTION

Overdose deaths in the United States are increas-
ing at an alarming rate. Between 2014 and 2017, 
these deaths increased by at nearly 50 percent, 
from 47,055 to 70,237.1 In 2019, this represented 
one in every 39 deaths. Heroin-related overdose 
deaths rose from 12,989 in 2015 to 15,482 in 2017 
(a 19 percent increase), while overdose deaths 
related to synthetic opioids other than methadone  

(eg, illegally manufactured fentanyl) increased from 
9,580 to 28,466 (197 percent).1 Over 35 percent of 
opioid overdose deaths in 2017 involved a prescrip-
tion opioid.2 A recent publication suggested that 
states may be greatly underestimating the effect of 
 opioid-related overdose deaths because of incom-
plete cause-of-death reporting, indicating that the opi-
oid overdose epidemic may be worse than it appears.3

The 2016 Centers for Disease Control and 
Prevention (CDC) Guideline for Prescribing Opioids 
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for Chronic Pain includes 12 practice recommenda-
tions to improve opioid risk-benefit communications 
between clinicians and patients, improve safety and 
effectiveness of pain treatment, and reduce risks 
associated with long-term opioid therapy, includ-
ing opioid use disorder and overdose. The guideline 
recommendation for assessing risk and addressing 
harms states that, “clinicians should use urine drug 
testing before starting opioid therapy and consider 
urine drug testing at least annually to assess for 
prescribed medications as well as other controlled 
prescription drugs and illicit drugs.”4 Although urine-
based drug testing is recognized as a vital clinical 
tool for safe prescribing of controlled substances,4-9 
there is no established standard for recommended 
time intervals between repeat drug tests. This may be 
due to the paucity of studies and data concerning the 
utility of treatment strategies including repeat urine 
drug tests (UDTs) to reduce drug misuse.

The limited literature does, however, support 
that repeat drug testing is associated with reduc-
tions in nonprescribed/illicit drug use.10-13 One 
study showed that a control group of “high-risk” 
patients with repeat drug testing had virtually iden-
tical misuse rates to those of “low-risk” patients.14 
Unfortunately, most of these studies were based on 
a relatively small number of patients, and to the best 
of our knowledge, the association of time intervals 
between follow-up UDTs and drug misuse rates has 
never been explored. The purpose of this study was 
to analyze a large national reference laboratory data-
base to examine how rates of overall drug misuse, 
nonprescribed or illicit drug positivity, and compli-
ance with prescribed drugs change for different time 
intervals between repeat UDTs.

METHODS

Study data

All prescription drug monitoring test results from 
the Quest Diagnostics medMATCH® reporting ser-
vice from 2016 through 2017, which included a 
company-wide unique patient identification number 
to enable patient tracking over time, were selected 
for potential inclusion. medMATCH patient reports 
correlate a patient's prescribed medication with 
results from testing for the presence or absence of 
prescribed and nonprescribed drug(s) and drug 
metabolite(s). Prescription drug data are pro-
vided by the clinicians ordering the tests, who are 

instructed to include information for all prescribed 
drugs tested for the patient, not just the drugs tested 
they have prescribed. To compile a complete list of 
medications, clinicians rely upon patient self-report, 
state prescription monitoring programs, and other 
electronic databases.

We required that each patient's first UDT have 
data for at least one drug prescribed by the ordering 
clinician, limiting our analysis to patients fitting our 
definition of being monitored for prescription drug 
compliance (n = 823,515). Patients in specific sub-
stance use disorder (SUD) treatment settings (identi-
fied by providers) were excluded, to make our results 
more applicable to the general patient population 
being monitored for drug compliance in the United 
States (leaving 763,476 specimens). We then excluded 
any patients with a test result in the 9 months preced-
ing the study, from March 2015 through December 
2015, to define and enable analysis of “new” patients 
(leaving 573,895 specimens). Finally, we required 
each patient to have at least three separate speci-
mens tested during the study period (of which we 
analyzed results from the first three), leaving a final 
analytical set of 148,803 specimens from 49,601 
patients (Figure 1). We chose three specimens in 
order to assess whether patterns of changing misuse 
observed between UDT1 and UDT2 were observed 
again between UDT2 and UDT3.

Drug use definitions

Positivity for nonprescribed drugs was defined 
as the presence of a positive result for any drugs 
not listed as prescribed by the ordering clinician, 
or for recreational/illicit drugs. Noncompliance 
with prescribed drugs was defined as a negative 
result for a drug listed as prescribed by the order-
ing clinician. “Drug misuse” was defined as either 
nonprescribed positivity or noncompliance (or 
both) occurring on a UDT. We analyzed changes 
in the proportion of patients who demonstrated 
nonprescribed use and, separately, changes in the 
number positive results for nonprescribed drugs 
and mirrored these results for noncompliance 
with prescribed drugs. We believe that analysis of 
changes in the number of drugs could be consid-
ered more comprehensive as patients can decrease 
their nonprescribed use (for example, from 2 drugs 
to 1 drug), but not be counted in the proportion 
of patients who no longer demonstrate nonpre-
scribed use. Throughout the text we use the term 
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“decline” to describe when aggregate drug mis-
use rates for the entire study population, specific 
demographic subgroups, or misuse of specific drug 
groups, were lower at UDT2 than at UDT1, and/or 
lower at UDT3 than at UDT2.

Specimen collections and handling

Clinical laboratory analysis of all UDT results 
included either presumptive immunoassay screen-
ing tests confirmed by quantitative definitive mass 
spectrometry, or tests performed directly by quan-
titative definitive mass spectrometry. Presumptive 
immunoassay screening tests with low cross-reac-
tivity (eg, 6-aminoclonazepam, lorazepam, hydro-
morphone) were performed using test procedures 
modified to detect the compounds. Liquid chroma-
tography-tandem mass spectrometry tests were per-
formed to provide the definitive quantitative analysis 

of the drugs and drug metabolites. Quantitative con-
firmation analysis was performed to identify the 
drugs and drug metabolites detected and to rule 
out false-positive presumptive screening results. All 
mass-spectrometry methods were validated using 
National Institute of Standards and Technology 
(NIST) traceable reference materials.

Drug classes

For analysis of drug classes, each class includes 
the parent drug(s) and drug metabolite(s). The 
“amphetamines” class includes both amphetamine 
and methamphetamine, but not MDMA (which is a 
separate class). The “opiates” class includes codeine, 
morphine, hydrocodone, and hydromorphone. The 
“oxycodone” class includes oxycodone and oxymor-
phone. A class was counted positive if any of the par-
ent drugs or metabolites were present. Not all patients 

Figure 1. Exclusion flow diagram.
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were tested for all classes, because perceived medi-
cal necessity for certain tests varies among physicians 
ordering the tests. We also analyzed data by three 
meta-groups: “opioids,” “nonopioid medications,” 
and “other drugs.” We did not report drug classes 
with less than 30 inconsistencies in specimens from 
the initial time frame (UDT1) in the tables, owing to 
small numbers, but these classes were included in our 
aggregate analyses of misuse. The classes not shown 
for each table are listed in the footnotes.

Demographic factors

This study included patient results from 47 states. 
Provider specialty type was provided to Quest 
Diagnostics by the clinician. Metropolitan types 
were based on the 2013 Rural-Urban Continuum 
Codes obtained from the United States Department 
of Agriculture Economic Research Service.15 Federal 
Information Processing Standard (FIPS) codes from 
the USDA were connected to patient ZIP Codes® 
from their UDT via SAS version 9.4 (SAS Institute, 
Cary, North Carolina) internal maps dataset. We 
grouped data into three categories: “large metro” 
(counties in metropolitan areas of 1 million popu-
lation or more), “small metro” (counties in metro-
politan areas of less than 1 million population), and 
“nonmetro” (counties not in metropolitan areas).

Time intervals

The time intervals are a combination of the inter-
vals between a patient's first specimen (UDT1) and 
their second specimen (UDT2), as well as the inter-
vals between UDT2 and the patient's third speci-
men (UDT3). Testing 1-3 weeks apart was defined 
as “weekly.” We then used 2 weeks before and after 
each 30 day interval to define “monthly,” “bimonthly,” 
and “quarterly” testing. This resulted in the following 
intervals: weekly, <22 days between tests; monthly, 
22-45 days; bimonthly, 46-74 days; quarterly, 75-104 
days; semiannual, 105-330 days; annual, >330 days. 
These groups were chosen due to common physi-
cian-ordering patterns. Patients can be tested at dif-
ferent intervals between UDT1-2 and UDT2-3.

Statistical analyses

Statistical significance testing of group proportions 
was conducted using the Chi-square test. Trends in 
proportions of misuse among various groups and 

proportion of patients tested at various time inter-
vals were analyzed using the Cochran-Armitage test. 
The analysis of drug meta-groups was based on the 
summation of all drug classes within the meta-group. 
Data analyses were performed using SAS® Studio 3.6 
on SAS® 9.4 (SAS Institute, Inc., Cary, North Carolina). 
This Quest Diagnostics Health Trends™ study was 
deemed exempt by the Western Institutional Review 
Board (Puyallup, Washington).

RESULTS

Between UDT1 and UDT2, rates of drug misuse 
declined for patients tested semiannually or sooner: 
by 18.8 percent for weekly testing, 14.5 percent 
monthly, 12.4 percent bimonthly, 9.0 percent quar-
terly, and 2.7 percent semiannually. Patients tested 
only annually demonstrated a 1.2 percent increase 
in drug misuse (Figure 2). At UDT1, drug misuse 
rates were 16.9 percent higher in patients tested 
weekly than in those tested annually (66.1 percent 
versus 49.2 percent), but only 3.9 percent higher at 
UDT2 (53.7 percent versus 49.8 percent).

Between UDT2 and UDT3, drug misuse rates 
declined for patients tested quarterly or sooner: 10.6 
percent for weekly testing, 9.2 percent monthly, 
6.9 percent bimonthly, and 2.7 percent quarterly. 
Patients tested at semiannual and annual inter-
vals demonstrated a 3.5 percent and 0.5 percent 
increase in drug misuse, respectively (Figure 2). At 
UDT2, drug misuse rates were 10.9 percent higher 
in patients tested weekly between UDT2 and UDT3 
than in those tested annually (56.9 percent versus 
46.0 percent), but only 4.7 percent higher at UDT3 
(50.9 percent versus 46.2 percent).

Table 1 examines drug misuse rates for various 
demographic factors on UDT1 and UDT2 by the 
time intervals between these tests. Overall, rates of 
drug misuse declined from 57.7 percent on UDT1 to 
52.1 percent on UDT2. There was a decline in drug 
misuse from UDT1 to UDT2 for every demographic 
factor studied. Nearly, every demographic factor 
studied also showed a significant trend in misuse 
decline for the shorter time interval groups. Most 
factors also demonstrated a significant trend in drug 
misuse at UDT1, with the highest proportion of mis-
users being tested at the shortest intervals.

Table 2 examines drug misuse rates for various 
demographic factors on UDT2 and UDT3 by the 
time intervals between these tests. Overall, rates of 
drug misuse declined from 52.1 percent on UDT2 to 
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50.0 percent on UDT3. There was a decline in drug 
misuse from UDT2 to UDT3 for every demographic 
factor studied, except in patients <25 years of age. 
Again, nearly every factor studied showed a signifi-
cant trend in misuse decline for the shorter interval 
groups. Most factors demonstrated a significant trend 
in drug misuse at UDT2, with the highest proportion 
of misusers being tested at the shortest intervals.

Patients with shorter intervals between UDT1 
and UDT2 had higher rates of nonprescribed drug 
positivity on UDT1 (weekly patients: 52.2 percent; 
annual patients 30.7 percent) (p < 0.01 for trend). 
They were also more likely to test positive for 
multiple nonprescribed drugs (p < 0.01 for trend, 
Figure 3). Patients testing positive for heroin were 
significantly more likely to be tested at shorter 
intervals (56.7 percent weekly versus 12.9 percent 
semiannual and annual combined, p < 0.01). The 
same was true for cocaine (40.8 percent versus 15.0 
percent, p < 0.01) and nonprescribed fentanyl (44.8 
percent versus 17.7 percent, p < 0.01).

Overall, the number of positive results for non-
prescribed drugs declined between UDT1 and UDT2 
(Figure 4). The extent of decline was significantly 
associated with UDT frequency: weekly, 21.0 per-
cent; monthly, 15.7 percent; bimonthly, 11.2 percent; 
quarterly, 4.8 percent; and semiannual, 0.2 percent 

(p < 0.01 for trend). However, for patients tested 
annually, the number of positive results for non-
prescribed drugs increased by 6.7 percent between 
UDT1 and UDT2. The extent of decline in the 
proportion of patients testing positive for nonpre-
scribed drugs was significantly associated with UDT 
time interval as well: 16.0 percent weekly (from 
52.2 percent to 43.8 percent), 12.4 percent monthly 
(41.6-36.5 percent), 9.7 percent bimonthly (39.4-
35.5 percent), and 5.9 percent quarterly (37.1-34.9 
percent). Increases were demonstrated for patients 
tested semiannually (0.5 percent, from 34.6 percent 
to 34.8 percent) and annually (3.5 percent, from 
30.7 percent to 31.8 percent). A similar trend was 
noted for declines in the number of nonprescribed 
positive test results between UDT2 and UDT 3 (p < 
0.01) and in the proportion of patients testing posi-
tive for nonprescribed drugs: 10.0 percent weekly 
(from 44.8 percent to 40.3 percent), 7.8 percent 
monthly (39.2-36.1 percent), 8.2 percent bimonthly 
(37.1-34.0 percent), 4.3 percent quarterly (34.4-32.9 
percent), and 2.0 percent annually (31.4-30.8 per-
cent). An increase was demonstrated for patients 
tested semiannually (3.4 percent, from 31.8 percent 
to 32.9 percent).

Shorter intervals between drug tests were asso-
ciated with larger declines in the number of 

Figure 2. Drug misuse rates from UDT1 to UDT2 and from UDT2 to UDT3, by testing interval; UDT—urine drug test. Rates 
shown for UDT2 above differ because patients can be tested at different time intervals from UDT1-UDT2 and UDT2-UDT3.
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nonprescribed drugs found for opioids, nonopioid 
medications, and other drugs between UDT1 and 
UDT2 (p < 0.01 for trend, Table 3). There was an 
overall decline in the number of nonprescribed 
drugs found for most drug groups between UDT1 
and UDT2. There was a significantly larger decline 
in the number of nonprescribed opioids (15.3 per-
cent) than there was for nonopioid medications 
(6.4 percent, p < 0.01) and other drugs (8.0 percent,  
p < 0.01). There was a larger decline in the number 
of nonprescribed positive tests for heroin (32.2 per-
cent) than any other drug group. Between UDT2 and 
UDT3, nonprescribed drug use declined for all drug 
groups except heroin, amphetamines, and cocaine. 
Nonprescribed opioid use declined at a greater rate 
(9.0 percent) than nonprescribed use of nonopioid 
medication (4.1 percent, p < 0.01) and other drugs 
(1.2 percent, p < 0.01). Except for tramadol, non-
prescribed use of opioid subgroups declined with 
weekly, monthly, bimonthly, and quarterly testing 
(Table 4).

Between UDT1 and UDT2, the extent of decline 
in the proportions of patients demonstrating non-
compliance with their prescribed drugs was signif-
icantly associated with UDT time interval as well: 
31.5 percent weekly (from 29.6 percent to 20.3 per-
cent), 21.6 percent monthly (34.9-27.4 percent), 16.1 
percent bimonthly (37.7-31.6 percent), 15.3 percent 
quarterly (32.0-27.1 percent), semiannually (7.6 
percent, 29.4-27.1 percent), and annually (2.8 per-
cent, from 29.3 percent to 28.5 percent) (Figure 5). 
The declines were stronger for opioid medications 
on the whole than for nonopioid medications, but 
every drug group studied except methylphenidate 
and tricycic antidepressants exhibited a decline in 
noncompliance (Table 5). Noncompliance with pre-
scribed drugs declined between UDT2 and UDT3. 
The extent of the decline was significantly associ-
ated with UDT time interval as well: 15.0 percent 
weekly (from 23.7 percent to 20.1 percent), 13.4 
percent monthly (31.1-26.9 percent), 6.5 percent 
bimonthly (32.5-30.4 percent), and 1.5 percent quar-
terly (25.9-25.5 percent). Increases were demon-
strated for patients tested semiannually (4.2 percent, 
from 24.2 percent to 25.2 percent) and annually (2.1 
percent, from 24.0 percent to 24.5 percent) (Figure 
5). Between UDT2 and UDT3, noncompliance with 
prescribed opioids declined by 9.4 percent but 
increased slightly for nonopioid medications (0.5 
percent). Patients tested quarterly or sooner dem-
onstrated declines in opioids, while only the groups 
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tested monthly or sooner demonstrated declines for 
nonopioid medications (Table 6).

DISCUSSION

The findings of the present study demonstrate 
that UDT testing intervals of quarterly or less were 
associated with aggregate reductions in both pre-
scription drug misuse and illicit drug use. Less fre-
quent testing was not consistently associated with 
decreases in misuse over time. The data showed an 
overall decline in drug misuse from UDT1 to UDT3 
for every demographic factor studied. Most indi-
vidual demographic factors studied showed a sig-
nificant trend in drug misuse decline for the shorter 
time interval groups from UDT1-2 and again from 
UDT2-3. We observed declines in positivity for non-
prescribed drugs and declines in noncompliance 
with prescribed drugs. For both of these types of 
potentially dangerous misuse, the declines were 
strongest for opioids. Semiannual and annual testing 
was not associated with consistent declines in mis-
use for their respective populations; however, this 
study showed that shorter-interval repeat UDT was 
associated with meaningful declines in aggregate 
drug misuse, especially as related to opioids.

Previous work has shown that high-risk patients 
who receive repeat drug testing have drug misuse 
outcomes very similar to those of low-risk patients 
in specific populations.14 The data presented in 
this study appear to confirm these assertions in a 
much larger population. Our study suggests that 
prescribing clinicians are good assessors of patient 
risk and are testing the highest risk patients at the 
shortest time intervals. Patients tested at weekly 
intervals had the highest rate of misuse on UDT1 
(66.1 percent), while those tested annually had the 
lowest (although still substantial) rate of misuse on 
UDT1 (49.2 percent). Patients tested weekly had the 
highest prevalence of positivity for multiple non-
prescribed drugs (22.5 percent) and were dispro-
portionately testing positive for the most dangerous 
and addictive drugs (heroin, cocaine, and nonpre-
scribed fentanyl). They also tended to be younger 
than patients tested at longer intervals. Yet, despite 
all of these factors, results from the first follow-up 
UDT showed much more similar misuse rates from 
the same patients (53.7 percent weekly versus 49.8 
percent annually).

It is worth noting that even patients determined 
to be at the lowest risk, as evidenced by the testing 
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Figure 3. Number of positive results for nonprescribed drugs on UDT1 by testing interval; UDT—urine drug test.

Figure 4. Change in number of nonprescribed drugs and proportion of patients testing positive for nonprescribed drugs 
from UDT1 to UDT2 and from UDT2 to UDT3, by testing interval. UDT—urine drug test. Patients can be tested at different 
time intervals from UDT1-UDT2 and UDT2-UDT3.
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interval chosen by the prescribing physician, still 
had misuse rates near 50 percent. These findings 
raise two considerations: first, patients initially con-
sidered lower risk might have also benefitted from 
treatment strategies including shorter intervals 
between UDTs; second, that while our data suggest 
that meaningful aggregate declines in misuse can be 
achieved through treatment strategies that include 
frequent repeat drug testing in presumably higher-
risk groups, overall misuse remains high even in the 
presumably lowest risk groups. UDT as advocated 

by the CDC and other opioid prescribing guide-
lines is just one component of the overall strategy of 
assessing risk and addressing harms of opioid use.

A consensus statement adopted by the American 
Society of Addiction Medicine (ASAM) Board of 
Directors and endorsed by the American College of 
Medical Toxicology provided guidance about the 
effective use of drug testing in the identification, 
diagnosis, treatment, and promotion of recovery for 
patients with, or at risk for, addiction. This statement 
notes that there is no magic formula for determining 

Table 3. Change in number of positive test results for nonprescribed drug groups  
from UDT1 to UDT2, by testing interval

Days between UDT1 and UDT2

Total
<22 “weekly”

22-45 
“monthly”

46-74 
“bimonthly”

75-104 
“quarterly”

105-330 
“semiannual”

>330 
“annual”

Total** –21.0 percent –15.7 percent –11.2 percent –4.8 percent –0.2 percent 6.7 percent –9.5 percent

Opioids** 31.6 percent –21.9 percent –17.5 percent –9.6 percent 1.4 percent 0.4 percent –15.3 percent

  Opiates** –31.1 percent –22.2 percent –20.1 percent –4.1 percent –0.9 percent 4.6 percent –15.1 percent

  Oxyco-
done**

–47.2 percent –16.0 percent –13.7 percent –22.2 percent –3.2 percent –20.8 percent –18.8 percent

  Tramadol –22.1 percent –23.4 percent –42.2 percent –1.1 percent –17.0 percent

  Fentanyl** –16.0 percent –33.7 percent –15.8 percent 21.9 percent 25.0 percent –9.6 percent

  Heroin –28.9 percent –33.3 percent –32.2 percent

  Buprenor-
phine**

–2.6 percent –22.1 percent 27.3 percent 61.0 percent 8.2 percent

  Metha-
done**

–39.5 percent –25.2 percent –20.0 percent 13.6 percent 24.1 percent –11.5 percent

Nonopioid 
medications**

–17.2 percent –11.4 percent –5.8 percent 0.1 percent –2.4 percent –2.5 percent –6.4 percent

  Benzodiaz-
epines*

–20.9 percent –8.9 percent –6.3 percent –0.9 percent –5.0 percent –12.2 percent –7.4 percent

  Ampheta-
mines**

–23.8 percent –21.3 percent –0.6 percent 8.3 percent –0.3 percent –14.7 percent –10.1 percent

  Barbiturates –5.3 percent –12.3 percent –12.0 percent –9.2 percent 8.8 percent 6.5 percent –2.7 percent

  Gabapentin* 7.5 percent –16.6 percent –4.7 percent 23.9 percent 9.5 percent 5.0 percent

Other drugs** –14.1 percent –14.9 percent –11.9 percent –7.1 percent 1.4 percent 30.9 percent –8.0 percent

  Cocaine –9.1 percent –34.0 percent –28.9 percent –2.2 percent 17.6 percent 6.7 percent –13.8 percent

  Marijuana** –13.0 percent –13.3 percent –11.0 percent –6.6 percent –1.7 percent 22.9 percent –8.0 percent

  Alcohol** –24.2 percent –11.6 percent –9.4 percent –8.9 percent 8.1 percent 69.2 percent –5.7 percent
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the test frequency a patient should receive; instead, 
frequency should be guided by patient acuity and 
level of care. For substance misuse patients in early 
recovery, the ASAM panel noted that as the patient 
becomes more stable in recovery, drug testing 
should be performed lest often but should still be 

done at least monthly. Individual consideration may 
be given for less frequent testing if a patient is in 
stable recovery.7 Our results suggest that given the 
high levels of drug misuse in the general drug moni-
toring population we studied, these guidelines may 
be applicable to patients receiving chronic opioid 

Table 4. Change in number of positive test results for nonprescribed drug groups  
from UDT2 to UDT3, by testing interval

Days between UDT2 and UDT3

Total
<22 “weekly”

22-45 
“monthly”

46-74 
“bimonthly”

75-104 
“quarterly”

105-330 
“semiannual”

>330 
“annual”

Total** –12.4 percent –9.5 percent –7.7 percent –4.5 percent 6.3 percent –1.6 percent –4.5 percent

Opioids** –21.6 percent –17.8 percent –8.8 percent –8.6 percent 9.9 percent –6.8 percent –9.0 percent

  Opiates** –22.4 percent –17.5 percent –13.5 percent –6.7 percent 6.8 percent 1.2 percent –9.8 percent

  Oxyco-
done**

–21.3 percent –20.3 percent –6.1 percent –11.4 percent 5.6 percent –23.4 percent –10.0 percent

  Tramadol 15.4 percent –30.8 percent 19.5 percent –12.1 percent 27.5 percent –60.0 percent –0.8 percent

  Fentanyl* –20.9 percent –11.7 percent –4.7 percent –6.1 percent 31.5 percent –28.6 percent –8.5 percent

  Heroin –9.3 percent 4.3 percent

  Buprenor-
phine*

–33.3 percent –11.8 percent –19.6 percent –14.7 percent 43.3 percent –10.5 percent

  Methadone* –31.0 percent –13.9 percent –12.3 percent –17.5 percent 13.9 percent 100.0 percent –10.4 percent

Nonopioid 
medications

–7.1 percent –3.9 percent –8.7 percent –5.3 percent 0.0 percent –8.5 percent –4.1 percent

  Benzodiaz-
epines

–8.7 percent –6.3 percent –7.4 percent –7.2 percent –5.1 percent –11.0 percent –6.6 percent

  Ampheta-
mines**

1.8 percent 0.0 percent 2.9 percent 21.0 percent 37.6 percent 7.7 percent 12.3 percent

  Barbiturates –16.3 percent 5.3 percent –17.6 percent –10.3 percent –2.0 percent –20.0 percent –6.0 percent

  Gabapentin –13.3 percent 0.7 percent –27.4 percent –17.7 percent 8.8 percent 0.0 percent –6.9 percent

 Other drugs** –9.1 percent –8.4 percent –5.4 percent –0.2 percent 13.0 percent 11.9 percent –1.2 percent

  Cocaine** –11.9 percent –9.6 percent 29.9 percent 43.9 percent 73.4 percent 87.5 percent 7.4 percent

  Marijuana** –5.7 percent –7.0 percent –5.4 percent –2.4 percent 7.3 percent 5.8 percent –1.9 percent

  Alcohol** –18.5 percent –12.0 percent –12.9 percent –0.3 percent 18.9 percent 18.4 percent –2.1 percent

NOTE: The metagroup “opioids” also contains tapentadol, meperidine, and propoxyphene; Nonopioid medications also includes 
pregabalin, tricyclic antidepressants, and carisoprodol; Nonopioid recreational substances also includes phencyclidine, MDMA.
Time interval change statistics are shown for drug groups with 30 or more nonprescribed positives on UDT 1.
UDT—urine drug test.
Statistically significant trend in the decline of nonprescribed drug group positivity from UDT2-UDT3 (p < 0.01)**, (p < 0.05)*.
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therapy as well as those in addiction treatment. 
However, we also realize that despite the exclusion 
of patients from SUD facilities, medication-assisted 
treatment can occur in both primary care and pain 
management settings and our general drug moni-
toring population may include SUD patients and 
weekly testing may disproportionately include these 
patients.

Heroin and nonprescribed fentanyl are the drugs 
most responsible for the soaring overdose death 
rates in the United States. The patterns of positiv-
ity demonstrated in this study suggest that clinical 
strategies including short-interval follow-up UDTs 
have the potential to reduce misuse of these espe-
cially dangerous drug groups. Between UDT1 and 
UDT2, positivity for heroin and nonprescribed fen-
tanyl declined by roughly one-third among patients 
tested monthly. However, the populations tested 
quarterly and semiannually both demonstrated 
increases in nonprescribed fentanyl positivity (22 
percent and 25 percent, respectively). While heroin 
had the largest overall decline between UDT1 and 

UDT2 of any drug group tested (32 percent), it was 
one of only three drug groups that demonstrated an 
overall increase in nonprescribed positivity between 
UDT2 and UDT3 (at 4 percent). It is worth noting 
that, even between UDT2 and UDT3, the population 
tested weekly demonstrated a 9 percent decline in 
heroin positivity. It seems clear that, especially in 
the case of the most dangerous drugs such as heroin 
and fentanyl, treatment plans with shorter drug test-
ing intervals were associated with a decline in non-
prescribed positivity rates.

Although this study focused primarily on changes 
in nonprescribed drug use associated with UDTs, 
changes in noncompliance with prescribed drugs are 
also very important. There are a number of reasons: 
patients may not take their prescribed analgesics, 
including an improvement in their pain, undesirable 
side effects, or an inability to afford them. Patients 
may also willingly or unknowingly divert their drugs 
to others—the so-called “medicine cabinet effect.” 
Lowering rates of noncompliance with prescribed 
drugs also has the potential to limit diversion, thus 

Figure 5. Change in number of noncompliance results and proportion of patients demonstrating noncompliance for 
prescribed drugs from UDT1 to UDT2 and from UDT2 to UDT3, by testing interval. UDT—urine drug test. Patients can be 
tested at different time intervals from UDT1-UDT2 and UDT2-UDT3.
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lowering the supply of nonprescribed drugs avail-
able for potential misuse.

The possible reasons for the effectiveness of 
treatment strategies that include repeat drug test-
ing are complex. For some patients, the increased 
accountability for their actions, or fear of possible 
legal ramifications, may play a large role. Physicians 

may threaten to stop prescribing particular medica-
tions to patients when inappropriate/nonprescribed 
positive tests occur. It is also possible that physi-
cians simply stop prescribing drugs to patients who 
are not testing positive for them, leading to less non-
compliance. Whatever the reason, declining misuse 
is important for the patient population in the context 

Table 5. Change in noncompliance with prescribed drug groups from UDT1 to UDT2, by testing interval

Days between UDT1 and UDT2

Total
<22 “weekly”

22-45 
“monthly”

46-74 “bi 
percent 

monthly”

75-104 
“quarterly”

105-330 
“semiannual”

>330 
“annual”

Total** –31.5 percent –22.0 percent –15.9 percent –13.9 percent –5.7 percent 2.4 percent –15.0 percent

Opioids** –42.2 percent –29.9 percent –22.6 percent –16.6 percent –6.9 percent 4.0 percent –19.4 percent

  Opiates** –39.2 percent –32.1 percent –21.8 percent –19.9 percent –11.7 percent –2.9 percent –20.9 percent

  Oxyco-
done**

–43.6 percent –27.7 percent –24.6 percent –11.8 percent 0.6 percent 8.0 percent –16.4 percent

  Tramadol –25.5 percent –24.4 percent –28.5 percent –26.3 percent –7.0 percent –19.9 percent

  Fentanyl** –34.9 percent –30.0 percent 17.5 percent –7.6 percent

  Buprenor-
phine**

–49.2 percent –33.8 percent –8.1 percent –6.6 percent –31.4 percent

  Methadone –18.6 percent –2.4 percent –21.4 percent

Nonopioid 
medications**

–16.8 percent –9.5 percent –5.3 percent –8.9 percent –3.2 percent –0.4 percent –7.4 percent

  Benzodiaz-
epines

–22.3 percent –7.5 percent –7.5 percent –11.5 percent –3.4 percent –5.1 percent –8.0 percent

  Ampheta-
mines*

–28.8 percent –24.3 percent –25.4 percent –32.0 percent –5.5 percent –2.4 percent –20.3 percent

  Methylphe-
nidate*

–16.1 percent 6.9 percent 2.6 percent

  Barbiturates –13.1 percent –15.2 percent –15.0 percent –1.2 percent –7.8 percent

  Carisopro-
dol

–16.3 percent 18.2 percent 8.3 percent –11.2 percent –1.1 percent

  Gabapentin –7.0 percent 5.6 percent 0.0 percent –1.6 percent 1.0 percent –0.4 percent

  Pregabalin –25.3 percent –1.4 percent 31.7 percent –12.3 percent –7.1 percent

  Tricyclic antidepressants 28.6 percent 22.8 percent 15.4 percent –9.7 percent 17.6 percent

NOTE: The meta–group “opioids” also contains tapentadol, meperidine, and propoxyphene.
UDT—urine drug test.
Time interval change statistics are shown for drug groups with 30 or more noncompliance results on UDT1.
Statistically significant trend in the decline of noncompliance for drug group from UDT1–UDT2 (p < 0.01)**, (p < 0.05)*.
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of our country's escalating drug overdose and opi-
oid epidemic.

This is the first published study we are aware 
of that examine changes in prescription drug mis-
use as the time interval between follow-up testing 

varies. Although the results of this study may be 
expected by many clinicians, especially those who 
frequently drug test their patients, to the best of 
our knowledge this is the first study that demon-
strates changes in aggregate misuse at different time 

Table 6. Change in noncompliance with prescribed drug groups from UDT2 to UDT3, by testing interval

Days between UDT2 and UDT3

Total
<22 “weekly”

22-45 
“monthly”

46-74 
“bimonthly”

75-104 
“quarterly”

105-330 
“semiannual”

>330 
“annual”

Total** –16.1 percent –14.2 percent –6.6 percent –1.6 percent –4.6 percent 1.6 percent –5.4 percent

Opioids** –25.0 percent –21.7 percent –14.0 percent –5.3 percent 5.8 percent 0.4 percent –9.4 percent

  Opiates** –29.9 percent –20.7 percent –18.2 percent –6.8 percent 2.3 percent 0.7 percent –10.9 percent

  Oxyco-
done**

–32.9 percent –27.1 percent –15.3 percent 3.7 percent 10.5 percent –11.4 percent –10.0 percent

  Tramadol –13.6 percent 7.8 percent –34.9 percent –2.9 percent –9.2 percent

  Fentanyl  –5.7 percent   17.8 percent  9.0 percent

  Buprenor-
phine*

–5.2 percent –3.1 percent 5.8 percent 3.0 percent 48.1 percent 6.7 percent

  Methadone  20.0 percent   23.5 percent  12.5 percent

Nonopioid 
medications*

–6.1 percent –3.4 percent 4.0 percent 4.0 percent 2.6 percent 3.8 percent 0.5 percent

  Benzodiaz-
epines

–2.7 percent –4.7 percent 3.6 percent 1.1 percent 1.6 percent 1.2 percent –0.2 percent

  Ampheta-
mines

–1.5 percent 4.7 percent 22.4 percent 0.0 percent 7.4 percent  7.4 percent

  Methylphe-
nidate

1.1 percent –20.7 percent –1.9 percent

  Barbiturates  –3.8 percent –20.4 percent 26.5 percent –2.7 percent  –4.6 percent

  Carisoprodol –12.5 percent 2.6 percent –2.7 percent 2.3 percent –2.2 percent

  Gabapentin –7.9 percent –9.0 percent 9.6 percent 2.7 percent 5.4 percent  –0.2 percent

  Pregabalin –2.5 percent –6.5 percent 51.4 percent 6.2 percent 4.9 percent

  Tricyclic antidepressants –10.6 percent –17.7 percent –5.6 percent 2.3 percent  –8.4 percent

NOTE: The metagroup “opioids” also contains tapentadol, meperidine, and propoxyphene.
UDT—urine drug test.
Time interval change statistics are shown for drug groups with 30 or more noncompliance results on UDT1.
Statistically significant trend in the decline of noncompliance for drug group from UDT2–UDT3 (p < 0.01)**, (p < 0.05)*.
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intervals between UDTs. Strengths of this study 
include our large cohort (148,803 UDT results from 
49,601 patients) with broad representation of age, 
sex, physician specialty, and geographic location. 
Mass spectrometry-obtained drug testing results 
enabled analysis of demonstrated drug use, as 
opposed to results obtained through survey results 
or prescribing databases alone. Including a large 
number of drug groups in our analysis enabled a 
more complete picture of drug misuse than a study 
focused on a single group and allowed for compari-
son between groups.

We also recognize some study limitations. Drug 
testing is only part of the larger story of ongoing 
physician engagement in patient health, and specifi-
cally intervention into drug misuse. We have no data 
on the specific strategies being employed by the 
physicians treating the patients in this study, or what 
impact that may have on patient outcomes. We also 
do not know whether a UDT was prescheduled with 
patient knowledge or if testing was random. We also 
had no knowledge of testing at other labs or ongo-
ing treatment by other providers prior to the results 
from UDT1. Medications can also be prescribed on 
an “as-needed” basis, thus, in some cases a nega-
tive result for a prescribed drug may not constitute 
misuse. Physician prescribing information may not 
be perfect, but any mistakes may also reflect lack of 
physician knowledge about other prescribed drugs, 
which can have dangerous implications.

We did not analyze patients’ medical history, 
which may affect both which patients were tested 
and the number of times they were tested. It is also 
possible that some patients may have had UDTs 
at other laboratories before testing began at Quest 
Diagnostics, potentially affecting their behavior. In 
some cases, a patient may have an agreement in 
place with a physician that demonstration of non-
prescribed drug use will result in the discontinua-
tion of treatment (and therefore testing). In other 
cases, a physician may see a UDT without misuse, 
or multiple UDTs without misuse, as a reason to 
discontinue testing. How the balance of these fac-
tors has impacted the evolution and misuse rates of 
patients included in our cohort is unclear. Despite 
the CDC recommendations to drug test all patients 
being prescribed opioids, we understand that in 
many cases patients who are tested are likely to be 
considered higher risk by the ordering clinician. 
Thus, we consider the rates reported in this study 
reflective of the drug-monitored patient population 

and not necessarily reflective of all patients receiv-
ing controlled substances.

CONCLUSION

Although prescription monitoring program data 
reveal what controlled substance prescriptions a 
patient is filling at the pharmacy, drug testing is the 
only objective tool available to determine what sub-
stances the patient is actually taking. Repeat drug 
testing was associated with declines in drug misuse 
for every demographic factor we studied, with the 
largest declines in misuse being observed for opi-
oid drugs. Shorter time intervals between follow-
up tests were associated with the largest declines 
in drug misuse. Annual and semiannual drug test-
ing intervals were not associated with consistent 
declines in nonprescribed drug positivity or com-
pliance with prescribed medications. In addition, 
weekly and monthly drug testing intervals were 
associated with consistently larger declines in drug 
misuse than patients tested bimonthly or quarterly.

We hope that this large-scale data review will 
stimulate prospective, controlled trials to not only 
further evaluate how often to drug test patients, 
but also to help document what specific substances 
clinicians should be routinely testing for. For now, 
clinicians who monitor patients for potential drug 
misuse should consider treatment strategies that 
include testing more frequently than “at least once 
annually” (as recommended by the CDC) based on 
these findings.
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