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ABSTRACT

Objective The objective of this study was to evaluate how
urine drug screening (UDS) frequency is associated with
retention in opioid agonist treatment (OAT).

Methods Data for this retrospective cohort study of 55
921 adults in OAT in Ontario, Canada, were derived from
administrative sources between 1 January 2011 and

31 December 2015. All patient information was linked
anonymously across databases using encrypted health
card numbers. Descriptive statistics were calculated for
comparing UDS frequency groups using standardised
differences (d) where d less than 10% indicated a
statistically significant difference. A logistic regression
model was then used to calculate ORs adjusting for
baseline covariates, including sex, age, location of
residence, income quintile, mental disorders, HIV status
and deep tissue infections.

Results Over 70% of the cohort had four or more

UDS tests per month (weekly or more UDS). Significant
associations were observed between UDS frequency and
1-year treatment retention in OAT biweekly (adjusted OR
(a0R)=3.20, 95% Cl 2.75 to 3.75); weekly UDS (aOR=6.86,
95% Cl 5.88 to 8.00) and more than weekly (aOR=8.03,
95% Cl 6.87 to 9.38) using the monthly or less groups as
the reference.

Conclusion This study identified an association between
weekly UDS and 1-year treatment retention in OAT. There
is an active discussion within Canada about the utility

of UDS. The lack of evidence for the impact of UDS on
retention has left it open to some to argue they simply
provide a barrier to patient engagement. Therefore, it is
timely of this study to demonstrate that more frequent
urine testing is not associated with a reduction in
treatment retention.

INTRODUCTION

An epidemic of opioid use disorder (OUD)
and deaths related to opioid poisoning has
emerged across Canada in the last decade.'™
Fortunately, OUD is treatable with opioid
agonist treatment (OAT), including meth-
adone and  buprenorphine/naloxone.
Research has shown that OAT is the most
effective treatment to reduce mortality and
hospitalisation rates, decrease the use of

STRENGTHS AND LIMITATIONS OF THIS STUDY

= There is the possibility of data entry and reporting
errors associated with using administrative-level
data.

= There is potential for unmeasured confounding, in-
cluding confounding related to polysubstance use,
social and interpersonal factors and clinical char-
acteristics, due to our study only having access to
routinely collected data.

= In this study, we analysed opioid agonist treatment
(methadone and buprenorphine/naloxone); there-
fore, we did not adjust for medication type which
has been shown to potentially impact retention.

= Some expert opinions have suggested that routine
use of urine toxicology testing reinforces a power
dynamic and invites shame, stigma and judgement.
We were not able to account for such factors in our
analysis.

= This study cannot determine whether the require-
ment for urine drug screening is a barrier to poten-
tial patients ever engaging in care; however, the high
level of treatment engagement in Ontario compared
with other jurisdictions weighs against this being a
substantial factor from a public health perspective.

opioids and other substances, lower the trans-
mission of HIV, hepatitis C and other infec-
tious diseases, and improve unemployment
rates and other social factors.” ©* Despite
its known benefits, uptake and effective use
of OAT by general practitioners is relatively
low. Little training is given to medical profes-
sionals about the complexity and continuum
of care necessary for the successful treatment
of individuals with OUD.'’ Additionally, treat-
ment discontinuation and cycling are very
common’ % and changes in opioid tolerance
while on OAT" are contributing factors that
lead to an exceptionally high risk of overdose
mortality following discontinuation.” '*™*
Sustained engagement in OAT, ideally for 1
year or more,"” " is thus critical to realising
the protective benefits of this vital tool to
address the opioid overdose crisis.
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Patients in Ontario typically start treatment in a special-
ised addiction clinic for observed daily dosing for both
methadone and buprenorphine/naloxone. Patients can
receive increasing number of take-home doses, based
on the assessment of the physician in determining their
level of functional stability (cessation of other opioid
use, reduced problematic use of other substances,
stable housing, stable physical and mental health, along
with other factors). Increasing or decreasing numbers
of take-home doses are linked to urine drug screening
(UDS) results and frequency in an explicit contingency
management schedule such that patients who are in the
process of gradually increasing their level of stability, and
thus number of weekly take-home doses, will have more
frequent urine testing.'® ' These take-home privileges
are increased based on appointment attendance and
consistently negative UDS for opioids, cocaine, stimu-
lants and other substances. In Ontario, patients enrolled
in OAT at specialised addiction clinics will achieve six
take-home doses after at least 8 months of negative UDS,
which is equivalent to visiting the clinic once per week
for a UDS and assessment. Within this general context,
there is room for some variability in how this approach is
applied by individual physicians. Some physicians place
less emphasis on this contingency management approach
or rely less on UDS to determine which patients receive
increased numbers of take-home doses. Some physicians
may also be concerned that frequent UDS acts as a deter-
rent to treatment retention which counteracts the effec-
tiveness of contingency management in reducing other
drug use and improving retention. It is important to note
that not all UDS collection events are associated with a
physician appointment. Many patients are attending the
clinic more often than weekly and can leave samples
during the visit to receive medication. So the frequency
of urine collection does not add an additional burden to
reintegration over and above the burden of supervised
ingestion of medication.

The cost of UDS billing has been the source of debate
in Ontario,'” '® resulting in recent UDS billing fee cuts®
and recommendations for less frequent screening.”'
Ideal UDS frequency is therefore critical to treat OUD
effectively in a specialised OAT setting. However, a recent
review conducted by McEachern et al concluded that
there is a critical gap in peer-reviewed evidence regarding
UDS frequency and health outcomes for individuals in
OAT." Despite this lack of evidence, that OAT guidelines
in Ontario have been recently replaced with new national
guidelines which recommend drug screening only once
per month, even when a much higher frequency of UDS
is currently being conducted. Furthermore, federal
and provincial guidelines are inconsistent. They often
rely on expert opinion and politically driven reasons
rather than peer-reviewed evidence.” In Ontario, there
has been some variability in physician practice in terms
of frequency of UDS and application of contingency
management practices with respect to linking carry doses
to drug-free urine. The study is meant to look at whether

this variability impacts patient outcomes and in particular
whether more frequent testing represents a barrier to
retention in OAT in Ontario.

METHODS

Study design and setting

Data for this retrospective cohort study of 55 921 adults
with OUD in Ontario were derived from three databases
that routinely collect publicly funded healthcare services
between 1 January 2011 and 31 December 2015. These
data were obtained through the Data Analytics Services
Department at Institute for Clinical Evaluative Sciences
(ICES). ICES is a not-for-profit research organisation that
gathers population-based health and social data from
Ontario’s publicly funded health services to generate
knowledge.23 The study data were accessed remotely using
a secure server. Patient-level information was linked anon-
ymously across databases using encrypted 10-digit health
card numbers. The linking protocol is used routinely for
health system research in Ontario.”* The Strengthening
the Reporting of Observational Studies in Epidemiology
guidelines were used to write this manuscript.”’

The Ontario Drug Benefit Plan (ODB) Database using
drug identification numbers and the Ontario Health
Insurance Plan (OHIP) Database physician billing codes
including OAT monthly management codes (K682, K683
and K684), visit/ consultation codes (A680 and A957) and
point-of-care testing codes (G040, G041, G042 or G043)
were used to define the primary study cohort. All patients
who initiated OAT for the first time within the study
time frame in Ontario were included. First-time OAT was
defined as no history of treatment in the year before the
first treatment episode. It is common for OAT patients
to cycle between treatment and relapse.28 ¥ Studies
have demonstrated that multiple treatment attempts
are correlated with a higher likelihood of positive
outcomes.”™ We chose only to include first-time OAT
patients to eliminate bias related to numerous treatment
attempts.

We excluded all patients under 15 years old, patients
who were not eligible for OHIP, non-Ontario residents,
and those with missing age, gender, and postal codes used
for identification and linking across databases. We then
combined patients identified from ODB, patients identi-
fied from OHIP and patients identified in both databases
to create the primary study cohort (see figure 1).

Patient and public involvement

There was no patient and public involvement involved in
the design, conduct, reporting or dissemination of our
research.

Study variables

Baseline statistics were used to describe the study popula-
tion and included age groups (18-34, 35-64, 65+ years),
sex (male vs female), income quintile (I1-highest, 2, 3,
4, 5) and location of residence, missing n=3 (northern/
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OAT patients Ontario
n=387,361

\

Cohort accessed in working datasets
n=78402

l

Linked to OHIP physician claims
(mental disorders and mental health services)

l

Linked to RPDB
(demographic and ACM data)

l

Linked to NACRS
(emergency department data)

l

Linked to DAD
(hospitalization data)

OAT cohort
n=55924

Figure 1

& Exclusion criteria (>15 years, >20% methadone in tablet form, OHIP eligible, Ontario resident) n = 8,959

i Excluded >=2011 n = 22,478

Flow chart outlining data build including linkages. ACM, all-cause mortality; DAD, Discharge Abstract Database;

NACRS, National Ambulatory Care Reporting System; OAT, opioid agonist treatment; OHIP, Ontario Health Insurance Plan;

RPDB, Registered Persons Database.

rural, northern/urban, southern/rural, southern/
urban), all extracted from the Registered Persons Data-
base. Comorbidity variables included: HIV status (positive
vs negative), deep tissue infections (yes vs no) and mental
health conditions (yes vs no). We defined patients with
mental disorders group using OHIP Database diagnostic
codes. The following codes are outlined in online supple-
mental appendix A.

UDS frequency

UDS billing information, including the following OHIP
fee codes: G040, G041, G042, G043, was extracted from
the OHIP Database. Patients were assigned to one of four
groups: less than once in 30 days, biweekly (>1-<3 in 30
days), weekly (>3-<b in 30 days) and more than weekly
(>5 in 30 days). The classification of groups was decided
based on the distribution of the means of the UDS in 30
days.

One-year treatment retention

One-year treatment retention is a common measure used
in several studies as a positive treatment outcome.'> 7%
After their first treatment episode, all patients were
followed to a maximum follow-up date of 31 December
2016. Continuous OAT (l-year treatment retention)
was assessed based on prescription refill data (from the
ODB Database). The 30-day cut-off was chosen based on
this interval that has been well established in this field
of research.'” * ** The database used for medication
dispensing in this study might not capture doses admin-
istered in a hospital or provincial correctional setting.
However, in Ontario, patients will typically continue to
receive methadone or buprenorphine in these settings.
Since most hospital admissions or provincial incarcer-
ations are less than 30 days, this approach allows the

analysis to be conducted without misinterpreting such
events as treatment interruption.

Statistical analysis
Descriptive statistics were calculated for all UDS groups
and used standardised differences (d) where d less than
10% indicated a clinically relevant difference. Stan-
dardised differences are not affected by sample size.
Therefore, standard differences can be used to compare
the balance in measured variables between exposure
groups in the study.38

A logistic regression model was then used to calculate
ORs for the association between UDS frequency and
l-year treatment retention. We adjusted for baseline
covariates in the models, including sex, age, location of
residence, income quintile, mental disorders, HIV status

and deep tissue infections. All data were analysed using
SASV.9.4.%

Results

Figure 2 shows that between January 2011 and December
2015, a total of 55 921 individuals were included in the
study. Of these, 6252 (11.20%) had UDS monthly or less,
9495 (16.98%) had biweekly UDS, 24 948 (44.61%) had
weekly UDS and 15 226 (27.23%) had UDS six or more
times in 30 days.

There were significant differences between the UDS
frequency groups. Notably, we observed that the propor-
tion of younger patients (aged 15-34 years) increased
and that the proportion of older patients (55-65+ years)
decreased with increased UDS frequency. Similarly, the
proportion of northern rural patients increased, and the
proportion of southern rural patients decreased with
higher UDS frequency. Other demographic characteris-
tics at OAT initiation are shown in table 1.

Morin KA, et al. BMJ Open 2022;12:¢060857. doi:10.1136/bmjopen-2022-060857


https://dx.doi.org/10.1136/bmjopen-2022-060857
https://dx.doi.org/10.1136/bmjopen-2022-060857

30.00

25.00

20.00

()

2 15.00

10.00

5.00

0.00
LESS THAN
WEEKLY

BI-WEEKLY WEEKLY MORE THAN

WEEKLY

Urine Drug Screening Frequency

Figure 2 Proportion of individuals retained for 1 year by
urine drug screening frequency groups.

As shown in table 2, a logistic regression model was
conducted to determine the association between UDS
frequency and l-year treatment retention. A total of
250 (4.00%) patients who were retained for 1 year
had less than one UDS in 30 days, 1398 (14.72%) had
biweekly UDS, 6185 (24.79%) had weekly UDS and 4153
(27.28%) had more than weekly UDS. UDS frequency

was positively associated with l-year treatment retention
within our cohort. Compared with patients who had less
than monthly UDS, biweekly UDS was associated with
an increase in l-year treatment retention (adjusted OR
(aOR)=3.20, 95% CI 2.75 to 3.75); weekly UDS was asso-
ciated with an increase in l-year treatment retention
(aOR=6.86, 95% CI 5.88 to 8.00) and more than weekly
UDS was associated with an increase in 1l-year treatment
retention (aOR=8.03, 95% CI 6.87 to 9.38).

DISCUSSION

The study sought to evaluate the relationship between
the frequency of UDS tests and l-year retention in OAT.
Drawing on longitudinal data from publicly funded health
administrative data in Ontario, Canada, it was observed
that more frequent UDS tests are associated with a signifi-
cantly increased likelihood of 1-year treatment retention
in OAT.

We found a certain degree of heterogeneity in the
UDS frequency groups. UDS frequency can vary based
on patient drug use, treatment compliance, time in
treatment and some physician discretion. Since UDS is

Table 1 Summary statistics of individuals with OUD by UDS frequency group

Urine drug test frequency

Monthly or less Biweekly Weekly More than weekly
n=6252 (11.20) d n=9495 (16.98) d n=24 948 (44.61) d n=15 226 (27.23) d

Sex 0.02 0.03 0.09 0.12*

Female 2268 (36.28) 3217 (33.88) 8217 (32.94) 5992 (39.35)

Male 3984 (63.72) 6278 (66.12) 16 731 (67.06) 9234 (60.65)
Age 0.64* 0.36* 0.24* 0.40*

15-24 720 (11.20) 1064 (11.21) 4716 (18.90) 3741 (24.57)

25-34 1358 (21.72) 2656 (27.97) 9086 (36.42) 5906 (38.79)

35-44 1186 (18.967) 2249 (23.69) 5573 (22.34) 3087 (20.27)

45-54 1415 (22.63) 2277 (23.98) 4161 (16.68) 1947 (12.79)

55-64 887 (14.19) 1004 (10.57) 1289 (5.17) 505 (3.32)

65+ 686 (10.97) 245 (2.58) 123 (0.49) 40 (0.26)
Geography 0.11* 0.29* 0.22* 0.45*

Northern rural 366 (5.85) 239 (2.52) 828 (3.32) 1400 (9.19)

Northern urban 445 (7.12) 441 (4.64) 1753 (7.03) 2655 (17.44)

Southern rural 457 (7.31) 672 (7.08) 2107 (8.45) 1462 (9.60)

Southern urban 4984 (79.72) 8143 (85.76) 20 260 (81.21) 9709 (63.77)
Income 0.10 0.11* 0.05 0.15*

1 (lowest) 1999 (31.97) 2847 (29.98) 8293 (33.24) 5953 (39.10)

2 1348 (21.56) 2206 (23.23) 5644 (22.62) 3301 (21.68)

3 1089 (17.42) 1777 (18.72) 4586 (18.38) 2520 (16.55)

4 956 (15.29) 1497 (15.77) 3755 (15.05) 1884 (12.37)

5) 860 (13.76) 1168 (12.30) 2670 (10.70) 1568 (10.30)
Mental health 5544 (88.68) 0.06 8426 (88.74) 0.06 21472 (86.07) 0.05 13 234 (86.92) 0.01
HIV positive 59 (0.94) 0.03 111 (1.17) 0.06 158 (0.63) 0.02 83 (0.55) 0.03
Deep tissue infection 344 (5.50) 0.14* 420 (4.42) 0.09 591 (2.37) 0.07 321 (2.11) 0.08

*Statistically significant.
d, standardised difference; OUD, opioid use disorder; UDS, urine drug screening.
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Table 2 Urine drug screening (UDS) frequency and 1-year treatment retention

UDS frequency per month Patients (N) One-year retention, N (%) Unadjusted OR Unadjusted 95% ClI Adjusted OR Adjusted 95% CI
Less than monthly* 6252 250 (4.0)

Biweekly 9495 1398 (14.72) 3.18 2.71103.72 3.20 2.75t0 3.75
Weekly 24 948 6185 (24.79) 6.07 5.22t0 7.05 6.86 5.88 to 8.00

More than weekly 15226 4153 (27.28) 6.90 5.93 t0 8.03 8.03 6.87 t0 9.38

*Reference group.

part of contingency management in Ontario, the lowest
frequency of urine testing would typically be seen in two
groups of patients. First, less frequent testing is done for
those patients who are chronically unstable (most often
due to sustained use of other drugs, homelessness, or
ineffectively treated mental health problems or a combi-
nation of these) and thus have the frequency or urine
testing reduced as they are not engaged in demonstrating
increasing levels of stability. Second, those patients who
have demonstrated sustained periods of stability, including
cessation of problematic use of other substances, will have
observed dosing and urine testing less frequently and
sufficient only to monitor for continued stability.

In our data, we found that younger patients and those
living in northern rural areas had more frequent UDS
tests. This observation is likely reflective of physician
and patient factors which may account for the higher
frequency of urine testing in the northern Ontario patient
group. The physicians practising in this geographical area
may place more emphasis on adherence to the contin-
gency management schedule in determining frequency
of both UDS and take-home doses. Alternatively, given
the longer distances between patients and providers,” the
patients in this area may be more motivated to engage in
the process of increased UDS in the short term in order
to obtain less frequent testing and higher frequency take-
home doses in the long term. It is worth noting that our
repeated observation in earlier papers®™ * ** of higher
treatment retention in the northern Ontario geograph-
ical area and the higher frequency of testing in this
geographical area demonstrated in this paper is consis-
tent with the overall relationship between UDS frequency
and retention reported here.

In this study, when evaluating l-year treatment reten-
tion as the primary outcome, we accounted for varia-
tions in UDS frequency by adjusting for baseline patient
characteristics. Compared with monthly UDS, increased
frequency of urine screening was associated with a higher
likelihood of l-year treatment retention in OAT. Impor-
tantly, we observed that the more frequent the UDS,
the stronger the association was with l-year treatment
retention. Research has shown that l-year treatment is
correlated with various positive health outcomes for OAT
patients, including reduced rates of drug use, hospitalisa-
tion, criminal activity and mortality."> * Therefore, it is
often used as a marker for a positive treatment outcome.

In our review of the literature, we found that only one
other study has examined the impact of UDS frequency

on OAT patient outcomes. Our search was consistent with
a recent critical review of the literature by McEachern et
al,'” which only identified one full-text report that met
their search criteria studies focusing on individuals with
substance use disorders and comparing UDS frequency
to evaluate health outcomes. The other study evaluating
UDS frequency was a three-arm randomised open-label
trial (N=53) by Chutuape et al. The main intervention was
random weekly or monthly testing, which was associated
with higher retention rates over time, compared with no
urine testing or contingency management.*' Although
there is minimal research on UDS frequency and OAT
outcomes, our study and the other study by Chutuape et
al were consistent in demonstrating the positive effect of
more frequent UDS on retention. Additional research
is required to continue to add to this evidence base to
provide clinicians with clearer, consistent guidelines on
UDS frequency across Canada.

Some limitations in the current study require consider-
ation. First, we acknowledge that this study cannot deter-
mine whether the requirement for UDS is a barrier to
potential patients ever engaging in care. However, the high
level of treatment engagement in Ontario compared with
other jurisdictions (for example, the USA where the large
majority of those with OUD have never been prescribed
OAT)™* weighs against this being a substantial factor from
a public health perspective. Second, there is the possibility
of data entry and reporting errors associated with using
administrative-level data. Third, the data are collected for
physician remuneration and funding; therefore, its initial
intention is not for research. Fourth, although we consid-
ered various factors associated with treatment retention,
there is potential for unmeasured confounding, including
confounding related to other substance use,36 B4 gocial
and interpersonal factors,”™* the lack of patient descrip-
tors that assess addiction severity and clinical character-
istics™ ° due to our study only having access to routinely
collected data. Fifth, in this study, methadone and
buprenorphine/naloxone patients were grouped due to
low frequency of buprenorphine/naloxone prescriptions
during our study period. Research has shown that OAT
medication type can impact retention. Therefore, further
study is needed to compare UDS frequency between meth-
adone and buprenorphine/naloxone patients. Finally,
some expert opinions have suggested that routine use of
urine toxicology testing reinforces a power dynamic and
invites shame, stigma and judgement. We were not able to
account for such factors in our analysis.”
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CONCLUSION

In summary, our study identified a significant associa-
tion between the frequency of UDS and 1-year treatment
retention in OAT. There is an active discussion within
Canada about the utility of UDS with some practitioners
arguing that they should not be collected at all or very
rarely, while others collect them frequently and tie them
to increased take-home doses under as part of a contin-
gency management strategy. The lack of evidence for the
impact of UDS on retention has left it open to some to
argue they simply provide a barrier to patient engage-
ment. Therefore, it is timely for this study to demon-
strate that more frequent urine testing is not associated
with a reduction in treatment retention. The results can
be generalised to any other locations with similar OAT
regulations. This study adds to previous research showing
the association between UDS frequency and positive OAT
treatment outcomes, and more research is needed to
strengthen the evidence base for UDS frequency in OAT.
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