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A B S T R A C T

Background: The substance use crisis continues to progress. Medication for Opioid Use Disorder (MOUD) are 
prescribed to reduce opioid use and related harms; however, many individuals continue to use substances while 
on treatment. The objective of this study was to describe the temporal and demographic trends of the agreement 
between self-reported and urine tested substances.
Methods: The current study is a retrospective secondary analysis of three phases of a prospective cohort study 
(Pilot 2011, Genetics of opioid addiction (GENOA) 2013–2017, and Pharmacogenetics of opioid substitution 
treatment (POST)) 2018–2022) spanning 2011–2022. We compared the self-reported substance use data for 
opioids, benzodiazepines, amphetamine/methamphetamine (AMP/MET), and cocaine with urine drug results. 
We compared the positive predictive value (PPV), false omission rate (FOR), sensitivity, and specificity between 
(i) different drugs; (ii) by sex, and (iii) age group at enrollment in each phase of the study using self-reported 
substance use at baseline and retrospective electronic health record data on urine drug screenings collected 
over the same time period.
Results: Overall, the average PPV and FOR for any drug across all phases was 80.7 % and 37.9 %, respectively. 
Sensitivity and specificity were highest for cocaine and lowest for benzodiazepines. We found no specific trend 
by sex. Lastly, we found a higher sensitivity for opioids and AMP/MET in those under 25 years of age compared 
to other age groups. PPV increased over time for benzodiazepines, AMP/MET and cocaine and FOR was higher 
during the pilot and POST phases than the GENOA phase.
Conclusion: Our study highlights the unique challenges associated with ascertaining substance use behaviour for 
individuals receiving MOUD, indicating many patients will accurately report substance use while others do not. It 
is therefore important to consider the context of the patient, and the type of the co-substance used to select 
patient-centred testing as indicated. Therefore, the answer to the question of do we need urine drug screen is yes 
in some cases.

1. Introduction

The substance use crisis continues to progress, marked by rising 
mortality rates from overdose, with an increasing trend in Canada of 
opioid-related deaths (The Government of Canada, 2022). Opioid Use 
Disorder (OUD) is a chronic remitting condition that often requires long- 
term care. To reduce opioid-related death and harm, Medication for 

Opioid Use Disorder (MOUD) have been employed to reduce opioid 
cravings, withdrawal symptoms, and use (Coffa & Snyder, 2019; Morin 
et al., 2017). Despite the efforts to reduce opioid use, it is not uncommon 
for patients to continue to use illicit opioids while receiving treatment, 
and in addition to opioid use, individuals with OUD are likely to use 
multiple substances (Compton et al., 2021; Mattick et al., 2002; Oviedo- 
Joekes et al., 2009).
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Urine drug screening (UDS) is a common practice in drug treatment 
programs to evaluate adherence with MOUD and monitor illicit drug use 
and is considered the gold standard of assessing substance use (Owen 
et al., 2012; Pergolizzi et al., 2010; Wilcox et al., 2013). However, UDS 
are not without their caveats including high cost, varying and narrow 
windows for detection based on the substance, inaccuracy, inaccessi
bility in certain areas for patients and a lack of information on the 
quantity of use (Moeller et al., 2017, 2008; Morin et al., 2017; Wilcox 
et al., 2013). Further, clinics continue to practice direct observation of 
urine sampling and patients have described UDS methods as embar
rassing, degrading, and invasive, while some, but not all participants, 
have noticed a gradual process of acceptance of this practice (Strike & 
Rufo, 2010).

The validity of using self-reported drug use, as a measure for ongoing 
drug use, has been previously discussed in the literature, with mixed 
results reported. A study investigating the validity of self-reported drug 
use of individuals receiving MOUD found that individuals under- 
reported cocaine and opioid use despite high agreement amongst 
other drugs, similar to a study of women with co-occurring post-trau
matic stress and substance use disorders (Ruglass et al., 2023; Wilcox 
et al., 2013). A study on cocaine use treatment found that participants 
were more motivated to report drug use accurately at the beginning of 
the study with declining motivation as it progressed (Schuler et al., 
2009). A more recent systematic review of the agreement between self- 
reported substance use and biological test screening (including urine) 
reported agreement between these methods of checking substance use, 
however it was not exclusively focused on patients with an opioid use 
disorder (Bharat et al., 2023).

Finally, in a study of individuals not currently in a formal drug 
treatment program, UDS was found to be an important assessment tool 
when treating substance use disorders as 40 % of participants denied 
drug use despite corresponding positive UDS (McDonell et al., 2016). 
Despite the number of studies investigated the agreement between self- 
report and urine drug tests, the findings remain inconsistent and 
considering the ongoing opioid crisis and the need for safe and effective 
management of opioid use disorder, further investigations related to the 
reliance on urine drug screens is needed.

Demographic trends may affect the agreement between self-reported 
drug use and UDS. It was reported that participants who were older, 
female, had a disability, in legal and social programs, and had more 
severe drug problems were more likely to underreport drug use 
(McDonell et al., 2016). In contradiction, another study found that fe
males were more likely to accurately self-report drug use compared to 
men (Schuler et al., 2009). Further possible trends in underreporting 
substance use include being pregnant, employed, being of African 
American descent and being younger in age (Wilcox et al., 2013).

Thus, the objective of this study was to complete a retrospective 
secondary analysis to describe both the temporal and demographic 
trends comparing self-reported drug use and UDS, for three phases of 
observational cohort for OUD treatment conducted during 2011–2022. 
Understanding the accurate disclosure of self-report drug use is impor
tant to ensure we minimise unnecessary tests and burden to patients.

2. Material and methods

This study is reported in accordance with the STROBE guidelines 
(Supplementary File 1).

2.1. Setting and participants

Data for the retrospective secondary analysis were collected in three 
phases of prospective cohort study conducted in Ontario, Canada. Each 
phase was conducted as a separate study. The objective of the cohort 
study was to examine the biological and social factors affecting treat
ment outcomes for patients with OUD. The study was conducted in 
collaboration with the Canadian Addiction Treatment Centre (CATC) 

and McMaster University and recruited participants who met criteria for 
OUD, were receiving a MOUD and were 18 years or older in Pilot and 
GENetics of Opioid Addiction (GENOA) phases and 16 years or older in 
Pharmacogenetics of Opioid Substitution Treatment response (POST). 
Briefly, the GENOA Pilot study phase (n = 260), henceforth referred to 
as the pilot phase, was conducted at four clinical sites between June and 
December 2011, the GENOA study phase (n = 1390) was conducted at 
20 clinical sites between January 2013 and April 2017 and the POST 
phase (n = 2625) was conducted at 54 CATC sites between May 2018 to 
December 2022. Details on each phase and final numbers included in the 
retrospective secondary analyses after exclusions can be found in Sup
plementary File 2 and Fig. 1.

The study was conducted in accordance with the Declaration of 
Helsinki Ethical Principles for Medical Research Involving Human 
Subjects. Ethics approval was obtained by the Hamilton Integrated 
Research Ethics Board (pilot and GENOA: 11–056; POST: 4556), and all 
participants provided verbal and written informed consent.

2.2. Data sources and measures

Self-reported drug use was collected at study enrollment from the 
Mini International Neuropsychiatric Interview (M.I.N.I.) for pilot par
ticipants and the Maudsley Addition Profile (MAP) for GENOA and POST 
participants. The M.I.N.I. collected self-reported drug use for the past 12 
months while the MAP collected self-reported drug use over the past 30 
days. The M.I.N.I. asks participants to self-report if they have ever used a 
substance illicitly more than once within the past 12 months for stim
ulants, cocaine, opiates, hallucinogenic, dissociative drugs, inhalants, 
cannabis, sedatives, hypnotics, anxiolytics, benzodiazepines, tobacco 
and any other drugs used but not captured (Sheehan et al., 1998). The 
MAP asks participants to self-report how many days in the past 30 days 
they had used a substance for alcohol, heroin, illicit methadone, illicit 
benzodiazepines, cocaine powder, crack cocaine, amphetamines, 
cannabis and any other drugs used but not captured, including opioids 
(Marsden et al., 2002).

UDS were collected as per usual clinical care at the CATC, which 
averages to approximately once per week. Urine samples were super
vised, tested, analyzed, and reported as the number of positive screens 
for each patient for the drug detected in the test using the FaStep Assay 
(Trimedic Supply Network Ltd, Concord, Ontario, Canada) (Trimedic 
Supply Network Ltd., n.d.). Differences exist between which drugs were 
tested using UDS in each study phase which is reported in Supplemen
tary File 2. The pilot phase collected UDS on opiates, oxycodone, am
phetamines, THC, ecstasy, barbiturates, benzodiazepines, cocaine, and 
ethanol. The GENOA phase collected UDS on opioids, benzodiazepines, 
THC, amphetamines, cocaine, methamphetamines, barbiturates, and 
ketamine. The POST phase collected UDS on opioids, benzodiazepines, 
THC, amphetamines, cocaine, and methamphetamines.

Only UDS data (from participants electronic medical records as part 
of routine care) collected at study enrollment was included in the cur
rent study as the time-frame overlapped with the self-reported drug use 
data.

2.3. Sample size

Participants were included in this study only if they were unique 
individuals within each study phase, (if they participated in different 
study phases unintentionally, they were counted once in each study 
phase). Within each study phase participants were excluded if duplicate 
or if they were missing UDS. As the three phases of the study recruited 
participants from overlapping clinics over a 11- year period and, it is 
plausible that between-study phase duplicates exist. Duplicates between 
phases were not removed. All participants were receiving and taking 
their respective MOUD, as evidenced by their UDS results. The total 
sample size included in this study is n = 4181.
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2.4. Statistical methods

Descriptive statistics were reported for each study phase, by sex, to 
describe the demographic and clinical characteristics. Continuous vari
ables were expressed as means with standard deviations, while cate
gorical variables were expressed as counts.

Self-reported drug use and UDS data were collected at study enroll
ment, during overlapping time periods. Self-reported drug use and UDS 
data were converted to binary data points wherein any self-reported 
drug use or positive UDS for a substance was reported as a positive 
self-reported drug or positive UDS, respectively, and no reported drug 
use or only negative UDS were reported as negative self-reported drug 
use or negative UDS, respectively. Positive predictive value (PPV), the 
proportion of individuals who self-reported drug use and had a positive 
UDS for all individuals who self-reported drug use, false omission rate 
(FOR), the proportion of individuals who did not self-report drug use 
and had a positive UDS of all those who self-reported no drug use, 
sensitivity (which is the ability of a diagnostic test to detect those who 
truly have the condition) and specificity (which is the ability of a 
diagnostic test to detect those who truly do not have the condition) were 
calculated for opioids, benzodiazepines, amphetamines and metham
phetamines (AMP/MET) and cocaine across all study phases separately. 
PPV was calculated by dividing the true positives (TP; those who re
ported drug use and had a positive UDS) by the sum of the true positives 
and false positives (FP; those who reported drug use, but UDS was 
negative) (TP/[TP + FP]) (Trevethan, 2017). FOR was calculated by 
dividing the false negatives (FN) by the sum of the false negatives (those 
who reported no drug use, but UDS was positive) and true negatives 
(those who reported no drug use and UDS was negative) (TN): (FN/[FN 
+ TN]) (Akobeng, 2007; Kost, 2021). Sensitivity was calculated by 
dividing the TP by the sum of the TP and FN and multiplying by 100: 
(TP/[TP + FN])*100 (Trevethan, 2017). Specificity was calculated by 
dividing the TN by the sum of the TN and FP and multiplying by 100: 

(TN/[TN + FP])*100 (Trevethan, 2017). The overall PPV and FOR was 
taken for each substance by averaging the PPVs and FORs for each study 
phase. Sensitivity and specificity were calculated by using UDS results as 
the true condition, or disease status, and self-reported data as the test. 
PPV, FOR, sensitivity and specificity were also conducted separately for 
men and women to test for sex differences in self-reported drug use as 
well as across age groups including those < 25 years of age, adults be
tween 25–54 years of age and adults over the age 55 years, commonly 
defined age groups in OUD (Krebs et al., 2021; Rieb et al., 2020).

Participants were excluded from the analyses if 1) they did not have 
=> three urine drug screen tests results, or 2) they had a prescription for 
the drug of interest because the urine drug test is expected to be positive 
for this drug.

All analyses were conducted using Stata MP version 17 (StataCorp, 
2021).

3. Results

Altogether 4181 participants were included in this analysis, 248 
from the pilot, 1357 from the GENOA and 2576 from the POST phase. 
Fig. 2 illustrates the study flow diagram. Supplementary Figures S1-3
illustrate the study flow diagram and participants excluded for each 
analysis. Briefly, 239 participants were included for opioids, 212 par
ticipants were included for benzodiazepines, 216 participants were 
included for amphetamines and 248 participants were included for 
cocaine in the pilot phase. For the GENOA phase, 1240 participants were 
included for opioids, 1060 participants were included for benzodiaze
pines, 575 participants were included for amphetamines and 1255 
participants were included for cocaine. For the POST phase, 2375 par
ticipants were included for opioids, 2068 participants were included for 
benzodiazepines, 2165 participants were included for amphetamines 
and 2437 participants were included for cocaine. Participant charac
teristics by study phase are summarized in Table 1.

Fig. 1. Study Timeline.
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Fig. 2. Study Flow Diagram.

Table 1 
Participant demographics.

Pilot (2011) GENOA (2013–2017) POST (2018–2022)

Total n =
248

Male n =
147

Female n =
101

Total n =
1357

Male n =
757

Female n =
600

Total n =
2576a

Male 
n = 1419

Female n =
1156

Age (years); mean (SD) 37.0 
(10.3)

38.2 
(10.8)

35.2 (9.3) 38.5 (11.1) 39.3 
(11.4)

37.5 (10.6) 39.5 (10.9) 39.9 
(10.9)

39.0 (10.8)

Unemployment; n (%) 175 (70.6) 98 (66.7) 77 (76.2) 887 (65.5)b 449 
(59.5)c

438 (73.1)d 1741 (67.6) 864 
(60.9)

877 (75.9)

Age at first regular opioid use 
(years); mean (SD)

23.3 (9.4) 23.4 (9.9) 23.2 (8.6) 25.4 (8.9) 25.5 (9.1) 25.2 (8.6) 24.9 (9.3) 25.0 
(9.6)

24.8 (8.9)

Years in current treatment; mean 
(SD)

3.2 (3.5) 3.5 (3.3) 2.9 (3.7) 3.7 
(4.0)

3.7 (4.0) 3.6 (4.0) 4.4 
(5.1)

4.3 
(4.9)

4.6 
(5.3)

MOUD ​ ​ ​ ​ ​ ​ ​ ​ ​
Methadone, n (%) 248 (100) 147 (100) 101 (100) 1276 (94.0) 709 (93.7) 567 (94.5) 2042a

(79.3)
1133 
(80.0)

908 (78.6)

Suboxone, n (%) 0 (0) 0 (0) 0 (0) 80 
(5.9)

48 (6.3) 32 (5.3) 529 (20.5) 285 
(20.1)

244 (21.1)

Other, n (%) 0 (0) 0 (0) 0 (0) 1 (0.1) 0 (0) 1 (0.2) 5 (0.2) 1 (0.1) 4 (0.4)
Opioids prescription; n (%) 8 (3.2) 5 (3.4) 3 (3.0) 45 (3.3) 24 (3.2) 21 (3.5) 100 (3.9) 60 (4.2) 40 (3.5)
Benzodiazepine prescription; n (%) 36 (14.5) 22 (15.0) 14 (13.9) 222 (16.4) 122 (16.1) 100 (16.7) 411 (16.0) 201 

(14.2)
209 (18.8)

Stimulant prescription; n (%) 7 (2.8) 5 (3.4) 2 (2.0) 49 (3.6) 26 (3.4) 23 (3.8) 185 (7.2) 108 (7.6) 77 (6.7)

a One individual reported being intersex and was therefore not included in the male or female counts.
b Data available for n = 1354.
c Data available for n = 755.
d Data available for n = 599.

Fig. 3. PPV and FOR by Study Phase.
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Overall, of the participants in any study phase who self-reported 
opioid use, 93.0 % had a positive opioid UDS and 56.0 % who self- 
reported no opioid use had a positive opioid UDS. For benzodiazepine 
use, 77.1 % of participants who self-reported benzodiazepine use had a 
corresponding positive UDS and 38.7 % of participants who self- 
reported no benzodiazepine use had a positive UDS. For AMP/MET 
use, 59.4 % of participants who self-reported AMP/MET use had a 
positive UDS and 18.0 % participants who self-reported no AMP/MET 
use had a positive UDS. Finally, for cocaine use, 93.2 % of participants 
who self-reported cocaine use had a positive UDS and 39.0 % of par
ticipants who self-reported no cocaine use had a positive UDS. Thus, on 
average the PPV and FOR for any drug across all study phases was 80.7 
% and 37.9 %, respectively. Fig. 3 shows the PPV and FOR for each 
study.

3.1. Descriptive trends across studies

Results for PPV, FOR, Sensitivity and Specificity by drug can be seen 
in Table 2 and results by age can be seen in Table 3. Trends in the results 
provided in Table 2 and 3 are shown using bar charts in Figs. 3-7
wherein Fig. 3 depicts the PPV (individuals who self-reported drug use 
and had a positive UDS) and FOR (individuals who did not self-report 
drug use and had a positive UDS) for each study, Fig. 4 depicts the 
PPV by sex, Fig. 5 depicts the FOR by sex, Fig. 6 depicts the PPV by age, 
and Fig. 7 depicts the FOR by age.

PPV was similar for all phases for opioids and cocaine while increase 
in PPV over time was seen for benzodiazepines and AMP/MET. An in
crease in FOR was seen for AMP/MET only (see Fig. 3). FOR was higher 
in the pilot and POST phase than during GENOA for opioids, benzodi
azepines and cocaine. Specificity was consistently higher in the POST 
and GENOA phase when compared to the pilot study phase and sensi
tivity and specificity were highest for cocaine and lowest for benzodi
azepines (Table 3). There was an increase in PPV for benzodiazepines 
and AMP/MET in men. In women only AMP/MET PPV was increased 
over time. No difference was seen in opioids or cocaine PPV by sex over 
time (see Fig. 4). FOR was lower in GENOA for all drugs in men while in 
women FOR was lower in GENOA for all except AMP/MET (see Fig. 5). 
PPV increased over time for benzodiazepines and AMP/MET for those 
under 55 years of age while only benzodiazepines PPV increased over
time for those 55 years and older (see Fig. 6). FOR increased for AMP/ 
MET over time for all age groups (see Fig. 7). Lastly, sensitivity was 
found to be higher for opioids and AMP/MET in participants < 25 years 
of age.

4. Discussion

Overall, we found that 80.7 % of participants self-reported drug use 
and had a corresponding positive UDS for that substance (PPV) and 37.9 
% of participants who said they had no current drug use had a corre
sponding positive UDS (FOR). Further, we found that the FOR was 

Table 2 
PPV, FOR, sensitivity and specificity.

Pilot GENOA POST

Total Males Females Total Males Females Total Males Females

Opioids ​ ​ ​ ​ ​ ​ ​ ​ ​
Positive Predictive 
Value (%)

92.96 92.68 93.33 91.87 93.49 89.47 94.14 93.54 94.94

False Omission Rate 
(%)

62.89 61.02 65.79 43.89 43.27 44.59 61.31 60.59 62.16

Sensitivity [% (95 % 
CI)]

68.39 (61.33, 
74.88)

67.86 (58.37, 
76.37)

69.14 (57.89, 
78.93)

38.24 (34.57, 
42.01)

41.58 (36.57, 
46.72)

34.00 (28.65, 
39.67)

32.30 (30.04, 
34.62)

33.93 (30.83, 
37.13)

30.24 (26.96, 
33.68)

Specificity [% (95 % 
CI)]

78.26 (63.64, 
89.05)

79.31 (60.28, 
92.01)

76.47 (50.10, 
93.19)

95.89 (93.90, 
97.38)

96.36 (93.58, 
98.17)

95.35 (92.02, 
97.57)

95.51 (93.74, 
96.89)

94.83 (92.20, 
96.77)

96.34 (93.70, 
98.10)

Benzodiazepines ​ ​ ​ ​ ​ ​ ​ ​ ​
Positive Predictive 
Value (%)

63.79 53.13 76.92 79.00 73.21 86.36 88.41 89.42 86.67

False Omission Rate 
(%)

44.81 48.39 39.34 32.29 31.43 33.33 39.02 36.49 42.17

Sensitivity [% (95 % 
CI)]

34.91 (25.90, 
44.78)

27.42 (16.85, 
40.23)

45.45 (30.39, 
61.15)

20.31 (16.42, 
24.65)

19.90 (14.68, 
26.02)

20.77 (14.88, 
26.95)

16.33 (13.96, 
18.93)

19.46 (16.00, 
23.29)

12.68 (9.62, 
16.30)

Specificity [% (95 % 
CI)]

80.19 (71.32, 
87.30)

76.19 (63.79, 
86.02)

86.05 (72.07, 
94.70)

96.87 (95.26, 
98.05)

96.00 (93.49, 
97.74)

97.98 (95.64, 
99.25)

98.39 (97.50, 
99.03)

98.38 (97.13, 
99.19)

98.40 (96.87, 
99.31)

AMP/MET ​ ​ ​ ​ ​ ​ ​ ​ ​
Positive Predictive 
Value (%)

7.89 9.09 6.25 75.00 76.92 72.73 95.22 94.09 96.85

False Omission Rate 
(%)

11.24 14.42 6.76 14.04 11.68 16.95 28.69 30.10 27.06

Sensitivity [% (95 % 
CI)]

13.04 (2.78, 
33.59)

11.76 (1.46, 
36.44)

16.67 (0.42, 
64.12)

32.73 (24.08, 
42.33)

37.04 (24.29, 
51.26)

28.57 (17.30, 
42.21)

36.02 (32.75, 
39.40)

37.00 (32.63, 
41.53)

34.55 (29.62, 
39.74)

Specificity [% (95 % 
CI)]

81.86 (75.69, 
87.03)

81.65 (73.09, 
88.42)

82.14 (72.26, 
89.65)

97.42 (95.54, 
98.66)

97.72 (95.10, 
99.16)

97.03 (93.65, 
98.90)

98.88 (98.15, 
99.37)

98.44 (97.22, 
99.22)

99.37 (98.39, 
99.83)

Cocaine ​ ​ ​ ​ ​ ​ ​ ​ ​
Positive Predictive 
Value (%)

89.29 89.23 89.36 92.37 96.99 87.60 97.89 98.41 97.22

False Omission Rate 
(%)

46.32 50.00 40.74 25.28 27.12 22.95 45.32 46.61 43.72

Sensitivity [% (95 % 
CI)]

61.35 (53.42, 
68.86)

58.59 (48.24, 
68.40)

65.63 (52.70, 
77.05)

49.09 (44.59, 
53.60)

46.34 (40.27, 
52.28)

52.80 (45.88, 
59.65)

44.77 (42.20, 
47.37)

45.35 (41.90, 
48.84)

44.09 (40.19, 
48.05)

Specificity [% (95 % 
CI)]

85.88 (76.64, 
92.49)

85.42 (72.24, 
93.93)

86.49 (71.23, 
95.46)

97.38 (95.98, 
98.39)

99.02 (97.50, 
99.73)

95.49 (92.78, 
97.40)

98.58 (97.62, 
99.22)

98.84 (97.50, 
99.57)

98.28 (96.64, 
99.25)

CI = Confidence interval.
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highest for opioids, followed by cocaine, benzodiazepines and AMP/ 
MET. The PPV of 80.7 % indicates that 8 out of 10 individuals were 
accurately reporting substance use that was also detected in urine drug 
screens. While the FOR (37.9 %) was poor in keeping with previous 

studies (Bharat et al., 2023) which reported FOR of 0.30, for cocaine use 
in RCTs, it may be argued that FOR in this clinical setting was influenced 
by perceived consequences for reporting substance use, such as an 
inability to increase dose or no “take-home” dose privileges, although 

Table 3 
PPV, FOR, sensitivity and specificity by age.

Pilot GENOA POST

<25 years 25–54 years 55+ years <25 years 25–54 years 55 + years <25 years 25–54 years 55 + years

Opioid ​ ​ ​ ​ ​ ​ ​ ​ ​
Positive Predictive 
Value (%)

100 92.04 83.33 97.56 90.67 94.12 82.22 94.96 97.62

False Omission Rate 
(%)

0 63.95 75.00 33.82 46.03 34.86 61.62 61.45 60.19

Sensitivity [% (95 % 
CI)]

100 (85.18, 1
*)

65.41 (57.47, 
72.77)

45.45 (16.75, 
76.62)

63.49 (50.40, 
75.27)

36.23 (32.26, 
40.36)

29.63 (17.98, 
43.61)

37.76 (28.16, 
48.12)

32.87 (30.39, 
35.43)

24.40 (18.12, 
31.62)

Specificity [% (95 % 
CI)]

100 (29.24, 1
*)

77.50 (61.55, 
89.16)

66.67 (9.43, 
99.16)

97.83 (88.47, 
99.94)

95.25 (92.83, 
97.04)

98.61 (92.50, 
99.96)

82.61 (68.58, 
92.18)

96.02 (94.14, 
97.43)

98.82 (93.62, 
99.97)

Benzodiazepine ​ ​ ​ ​ ​ ​ ​ ​ ​
Positive Predictive 
Value (%)

25.00 70.83 50.00 86.67 78.38 72.73 77.78 89.23 93.75

False Omission Rate 
(%)

52.63 45.24 22.22 31.25 31.03 43.30 36.84 39.45 36.95

Sensitivity [% (95 % 
CI)]

16.67 (2.09, 
48.41)

37.36 (27.44, 
48.13)

33.33 (0.84, 
90.57)

34.21 (19.63, 
51.35)

19.27 (14.97, 
24.19)

16.00 (7.17, 
29.11)

25.00 (14.39, 
38.37)

15.63 (13.09, 
18.45)

16.67 (9.64, 
26.00)

Specificity [% (95 % 
CI)]

60.00 (32.29, 
83.66)

83.13 (73.32, 
90.46)

87.50 (47.35, 
99.68)

96.49 (87.89, 
99.57)

97.12 (95.37, 
98.35)

94.83 (85.62, 
98.92)

94.74 (87.07, 
98.55)

98.56 (97.60, 
99.21)

99.22 (95.76, 
99.98)

AMP/MET ​ ​ ​ ​ ​ ​ ​ ​ ​
Positive Predictive 
Value (%)

12.50 6.67 − 83.33 71.05 100 100 94.49 100

False Omission Rate 
(%)

7.14 12.50 0 8.11 14.85 11.86 30.69 29.47 22.61

Sensitivity [% (95 % 
CI)]

50.00 (1.26, 
98.74)

9.52 (1.16, 
30.38)

N/A 62.50 (24.49, 
91.48)

29.67 (20.55, 
40.16)

36.36 (10.93, 
69.21)

44.64 (31.34, 
58.53)

36.45 (32.89, 
40.13)

24.64 (15.05, 
36.49)

Specificity [% (95 % 
CI)]

65.00 (40.78, 
84.61)

82.61 (75.86, 
88.12)

100 (73.54, 
100*)

97.14 (85.08, 
99.93)

97.09 (94.85, 
98.54)

100 (93.15, 
100)

100 (94.87, 
100*)

98.62 (97.73, 
99.23)

100 (97.95, 
100*)

Cocaine ​ ​ ​ ​ ​ ​ ​ ​ ​
Positive Predictive 
Value (%)

93.33 88.54 100 88.24 92.54 94.12 97.62 97.88 98.28

False Omission Rate 
(%)

50.00 45.95 46.15 29.55 25.86 18.10 47.52 47.22 31.31

Sensitivity [% (95 % 
CI)]

70.00 (45.72, 
88.11)

62.50 (53.79, 
70.65)

14.29 (0.36, 
57.87)

36.59 (22.12, 
53.06)

50.84 (45.92, 
55.75)

43.24 (27.10, 
60.51)

46.07 (35.44, 
56.96)

44.56 (41.77, 
47.38)

45.97 (36.99, 
55.15)

Specificity [% (95 % 
CI)]

85.71 (42.13, 
99.64)

84.51 (73.97, 
92.00)

100.00 
(59.04, 1*)

96.88 (89.16, 
99.62)

97.18 (95.52, 
98.35)

98.96 (94.33, 
99.97)

98.15 (90.11, 
99.95)

98.46 (97.33, 
99.20)

99.32 (96.29, 
99.98)

CI = Confidence interval.
* One sided, 97.5 % CI.

Fig. 4. PPV by Sex.
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the clinical services in Canada are focused on harm reduction, meaning 
participants would not be removed from treatment due to ongoing 
substance use, where the study was conducted (Morin et al., 2022).

Although there were some observations of different increase and 
decrease in the agreements between self-report and urine drug screen for 
the different drugs, study phases, age and sex that were explored we 
cannot conclude a specific trend by sex or age for PPV or FOR. However, 
we did find an increase in PPV (the proportion of self-reporting drug use 
and having a positive UDS) over time during the different phases of the 

study and a higher FOR (the proportion of self-reporting no drug use and 
having a positive UDS) for the pilot and POST phase compared to the 
GENOA phase. We also found that specificity was consistently higher in 
the POST and GENOA phase when compared to the pilot study phase, 
meaning that the probability of self-reporting no drug use and having a 
negative UDS was highest in the latest study phase than the earlier 
phase. In general, we found the sensitivity and specificity were highest 
for cocaine and lowest for benzodiazepines. We found no specific trend 
in sex difference for any drug. For trends in age, we found a higher 

Fig. 5. FOR by Sex.

Fig. 6. PPV by age.

Fig. 7. FOR by age.
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probability of self-reporting drug use and having a positive UDS 
(sensitivity) for opioids and AMP/MET in participants < 25 years old.

Interestingly, the rate of FOR for opioids, cocaine and benzodiaze
pines were each over 38 %. This is clinically important as the concurrent 
use of drugs may further increase the risk of death when initiating 
treatment (The College of Physicians and Surgeons of Ontario, 2023) 
while negative UDS encourages take-home doses of MOUD and facilitate 
patients’ self-management (Morin et al., 2022). Ongoing opioid and 
benzodiazepine use may impact self-management and increase the risk 
of overdose and/or respiratory depression when opioids and benzodi
azepines are taken concurrently (Centre for Addiction and Mental 
Health, 2021). It is understandable however that, patients may be 
motivated to under-report illicit opioid and benzodiazepine use or 
decline UDS to increase/keep their take home medications. Similar to 
our study, others found the under-reporting cocaine use while on 
buprenorphine/naloxone treatment (Wilcox et al., 2013).

It is important to highlight the increase in PPV from the pilot phase 
(2011) to the POST phase (2018–2022). FOR was higher in the pilot and 
POST phases than during GENOA (2013–2017). In general, we see an 
increase over time in participants self-reporting drug use and having a 
corresponding positive UDS, suggesting an increase in accurate disclo
sure of substance use. However, the FOR was higher for the pilot (2011) 
and POST (2018–2022) phases compared to the GENOA (2013–2017) 
for all substances aside from AMP/MET, which increase from the pilot 
phase to the POST phase. As FOR accounts for when participants disclose 
no drug use and have a positive UDS, the observed change over time is 
concerning due to the impact additional substance use can have on 
serious adverse events such as overdose or death (Centre for Addiction 
and Mental Health, 2021). We may argue that the GENOA time in this 
context was unique, the opioid crisis was declared after the pilot study, it 
is possible that awareness was increased in that period, while FOR 
increased again in POST study time which coincided with increased 
toxic drug supply on the street and COVID-19 pandemic which was re
ported to be associated with increase substance use and associated 
harms (The Government of Canada, 2022).

Lastly, in general we found that the probability of having self- 
reported no drug use and having a negative UDS (specificity) for the 
pilot phase was lower than GENOA and POST. The PPV for AMP/MET 
use in the pilot study was considerably lower 7.9% compared to GENOA 
75.0 % and POST 95.2 %. This may be related to the increase in AMP/ 
MET use in the recent years compared to the pilot phase time (Canadian 
Centre on Substance Use and Addiction, 2020).

Our findings contribute to the body of knowledge and debate related 
to the use of routine drug screen and reliability of self-reported sub
stance use. A recent review concluded a satisfactory level of agreement 
between self-report and biological testing for substance use. However, 
the included studies were related to various drugs as well as controlled 
studies and with plans to enhance accuracy for self-reporting, for 
example by letting people know they will be tested (Bharat et al., 2023). 
In previous studies women constituted 32 % of the population while our 
study included 44.4 % women demonstrating the changes in opioid use 
by women overtime. Our study also differs from the studies included in 
the systematic review in many aspects including a large sample (n =
4181) of pragmatic design, in a clinical setting with consequences for 
substance use, and all participants were receiving treatment for opioid 
use disorder. Most importantly, our study differs in that urine drug 
screens, despite past reports including the recent systematic review, 
remain a required clinical test in opioid use disorder treatment settings 
adding to the cost and intensity of treatment among other.

We acknowledge that there may be a value for the use of UDS as 
reported in some studies related to treatment retention (McEachern 
et al., 2019; Morin et al., 2022). Balancing the benefits and the risks of 
any test/intervention in clinical practice should take into consideration 
patients’ safety, preference, efficacy, and timeliness to provide optimal 
care (McEachern et al., 2019; Morin et al., 2022).

5. Limitations

Self-reported substance use was collected using two separate tools 
(the MINI for pilot and MAP for GENOA and POST) which use different 
timeframes to derive patients self-reported substance use (previous 12 
months for the MINI and previous 30 days for the MAP).

While UDS were checked on average once a week, it is possible that 
participants could have used a substance days before providing a urine 
sample leaving small traces of the drug in their urine that was inade
quate to produce a positive test result rendering the UDS negative. 
Further, participants may report using substances in the past year (Pilot) 
or last month (GENOA, POST) but stopped using the substance prior to 
UDS leading to discordant findings between self- report and UDS.

Additionally, it is possible that participants obtaining illicit sub
stances were not aware of the various substances potentially mixed with 
the substance of choice leading to a positive UDS for an additional 
substance that they did not self-report. Further, individual variability in 
metabolism of various substances can impact the detection rate of UDS 
and therefore UDSs do not always accurately reflect patients’ actual 
substance use (Moeller et al., 2017; Owen et al., 2012).

6. Conclusion

In summary, our study identified an increase in the proportion of 
participants over time between 2011 and 2022 who accurately self- 
reported drug use and had a positive UDS, while a proportion also de
nied use while screening positive on urine test. We further identified an 
increase in this trend over time in the different phases of the study from 
2011 to 2022. It is therefore an important clinical consideration to take 
the context of the individual (e.g. ongoing substance use or continued 
self-reporting of substance use) and the type of substances used (e.g. 
opioids and benzodiazepines which may lead to respiratory depression) 
when treating patients with OUD. The indications of UDS should be 
patient-centred, considering the patient’s context and preferences, as 
well as clinical judgement, and not routinely done.
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