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ABSTRACT. Screening for ethanol use amongst the methadone maintained population has been
the subject of some debate over recent years. Of particular concern is the diagnostic value of self
report of alcohol use in patients enrolled in a methadone maintenance program (MMTP). This
study demonstrates unequivocally that denial of alcohol use by MMTP patients is completely un-
reliable when compared to urine testing. Conversely, admission of alcohol use by this same popu-
lation has some value. This study concludes that routine ethanol screening is justified at baseline
and at frequent intervals thereafter for all patients enrolled in a methadone maintenance pro-
gram. doi:10.1300/J069v26n03_09 [Article copies available for a fee from The Haworth Document Delivery
Service: 1-800-HAWORTH. E-mail address: <docdelivery@haworthpress.com> Website: <http://www.
HaworthPress.com> © 2007 by The Haworth Press, Inc. All rights reserved.]
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INTRODUCTION

It is estimated that alcoholism affects any-
where from 30% to 50% of patients enrolled in
methadone maintenance treatment programs
(MMTP).1-4 The proportion of MMTP patients
who continue to use alcohol despite warnings
of its opiate-like sedating properties is likely
much higher. This might explain the high pro-
portion of accidental methadone-related over-
dosesassociatedwithalcoholreported inmulti-
ple studies.5-7 In fact, one study reported that in
over 97% of accidental overdose deaths, the

twoof threemostcommonlyusedsubstances in
combination were opiates (including metha-
done) and alcohol.8 It is essential, therefore,
that methadone prescribers be aware of the al-
cohol use by their patients in order to minimize
the risks of overdose.

To this end, the most commonly used method
for detection of alcohol use is patient self-re-
port. Self-report methods for alcohol use among
MMT patients are useful, convenient, inexpen-
sive,andnon-intrusive.9Suchmethodscanalso
be collected easily and can cover a wide range
of time periods, namely, the past 24 hours, the
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past week or the past month.10 However, a sig-
nificant drawback of self-report methods for
substance use is that the validity of such reports
is questionable.10-12 For this reason, we con-
ducted a study to measure the diagnostic effi-
cacy of alcohol use in patients taking daily
methadone.

METHODS

Objective

This study was designed to assess the diag-
nostic value of self report of alcohol use in pa-
tients enrolled in a methadone maintenance
treatment program (MMTP).

Ethics

This is a quality assurance study that did not
interfere with or alter standard patient care and
wasfoundexemptfromformalethicsreviewby
our local review ethic board. In order to protect
patientprivacy, theresearchershadnoaccess to
individual or confidential information other
than the summary data for each clinic collected
by clinic staff.

Design and Setting

This is a retrospective, observational cohort
study of a population-based sample of patients
treated over a three month period at 23 metha-
done treatment clinics in Ontario, Canada.
These clinics all share on-call physician cover-
age and a web-based patient charting system.

Population

All patients attending one of the 23 metha-
done treatment clinics during the study period
participated in this study.

Personnel

Clinicnursingandsupportstaffateachclinic.

Data Collection

Prior to providing a required (weekly or
twice weekly) urine sample for testing of drugs

of abuse (which includes ethanol, cocaine, opi-
ates, and benzodiazepines), each patient was
asked by clinic staff how much alcohol he/she
had consumed in the previous 12 hours. The pa-
tient’s urine was then tested for the presence of
alcohol using the DRI® Ethyl Alcohol Assay
(whichhasashortactingdetectiontime),which
served as the reference standard to which self-
reported alcohol use was compared. All sam-
ples had both creatinine and pH tested on it so
correlation with dilution and possible adultera-
tion could be made.

Collectionofurinefollowedaprocedure that
was uniform throughout the numerous patient
settings. All sample containers were labeled
with a bar code that contained patient demo-
graphic information. This same container was
then place on a shelf near the toilet and if full
viewofavideocamera.Thepatient,afterwash-
ing his or her hands, was lead into the room. If
male, there were asked to pick up the container
in full view of the camera and pass a sample.
Once completed, the full sample container was
to be left on the same shelf, never leaving the
view of the observer. For female patients, a fe-
male staff entered the washroom with the pa-
tient.Aurinespecimenwaspassedintoaplastic
‘hat’ that was placed over the toilet. The female
patient’s hands were to remain in full view
while the sample was being left. Once com-
plete, the urine sample was transferred by the
patient or staff into the urine collection con-
tainer. For both male and female patients, the
staff person carried the specimen out of the
washroom andstored it for shipping to the labo-
ratory where it was later analyzed on a Hitachi
911. Results were then automatically uploaded
to a software application that allowed the
treating physician to review and interpret the
results.

Sensitivity, defined as the lowest concentra-
tion that can be differentiated from the negative
sample, is10mg/dl (or0.01%).Theassay is lin-
ear up to a concentration of 600 mg/dl (or
0.6%). In terms of specificity, grossly hemo-
lyzed (800 mg/dl hemoglobin), icteric (30 mg/
dl bilirubin) and lipemic (1000 mg/dl triglycer-
ides) samples were found to have no interfer-
ence with the assay. Various structurally re-
lated organic compounds were tested from
cross-reactivity in the assay. Table 1 summa-
rized the results.
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The results of the question and ethanol urine
test for each patient were then entered into the
patient’s chart and later extracted to create a
study-specific electronic database.

Statistical Analysis

From the data, we calculated the sensitivity,
specificity,andlikelihoodrationsofself report-
ing along with their respective 95% confidence
intervals (95% CIs) using SPSS v.11 (Chicago,
IL, USA).

RESULTS

A total of 46,072 ethanol tests were con-
ducted on 3,817 patients. The total number of
positive ethanol samples was 1,901 or 4.1%.
The number of unique patients with at least one
urine test positive for ethanol was 821 or 20%.
The measures of diagnostic efficacy are listed
in Table 2.

DISCUSSION

These results confirm that a denialof ethanol
use by MMTP patients is unreliable while an

admission of ethanol use is somewhat reliable.
This isofsignificantrelevancesincephysicians
and therapists alike have long utilized self report
as a reliable method for accurately assessing
ethanol use.

Ethanol use among MMT patients poses a
major health risk, causes and/or exacerbates
various mental disorders, is a barrier to recov-
ery,andincreases theriskofdeathbyaccidental
overdose. Thus, it is of utmost importance that
MMTP’s be watchful in detecting ethanol use
amongsuchpatientsand takemeasures toassist
them. Our evidence further suggests that there
is little concordance between negative self-re-
port and urinalysis in detecting substance use.
Other studies have found similar findings show-
ing that while patient self-report of substance
use predicted a positive sample, a positive sam-
plewasnotpredictiveofself-reportbecausepa-
tients reported substance use only about half of
the time.10 One compelling reason for this is
that take home doses are usually contingent on
continued demonstration of abstinent from il-
licit drugs, often including ethanol, and so it
would be expected that patients would down-
play any admission of using such drugs when
asked. In fact, it has been shown that many pa-
tients who initially report their substance use at
intake will later on in the program underreport
their use, especially if there is a real or per-
ceivedconsequencetowhat theyreport, includ-
ing eligibility for take-home privileges.10,12-16

There isalsoastrongtendencytodistort self-re-
ports in a favourable direction.10,11,13,14,17,18

MMT patients in particular, may intentionally
conceal and/or minimize their ethanol use for
these reasons.

Interestingly, it has also been suggested that
acute ethanol consumption increases the peak
methadone concentration19 and therefore its use
may be reinforcing. At the same time, chronic
ethanol consumption reduces peak methadone
levels19 and therefore may lead to further etha-
nol consumption in order to potentiate metha-
done’s effect.

Clearly, if ever used, self-report methods
should always be substantiatedwith other more
objective data, in order to more accurately de-
tect ethanol use among MMT patients. An ex-
ample of such objective evidence has often
pointed towards various biological biomarkers
aspossible indicators forexcessiveethanoluse.
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TABLE 1. Substance Concentration Cut-Off and
Cross Reactivity

Compound Level Tested
(mg/dL)

% Cross Reactivity

Acetaldehyde 2000 0

Acetone 2000 0

n-Butanol 2000 1.7

Ethylene Glycol 2000 0

Isopropanol 2000 0

Methanol 2000 0

n-Propanol 2000 10.7

TABLE 2. Diagnostic Efficacy of Self-Reporting of
Ethanol Use

Measure Estimate (95% CI)

Sensitivity 41.1% (95% CI: 39, 43.3)

Specificity 93.9% (95% CI: 93.8, 94.0)

Positive Likelihood Ratio 6.75 (95% CI: 6.32, 7.20)

Negative Likelihood Ratio 0.62 (95% CI: 0.60, 0.65)



This has occurred despite the well recognized
ineffectiveness of mean corpuscular volume
(MCV), gamma-glutamyl transferase (GGT)
and other liverenzymetests in screening for ex-
cessive ethanol consumption.20 The continued
wide use of these indirect biomarker tests in
medical practice continues even in the face of
more direct testing such as urine drugs screen-
ing (UDS) for ethanol. Yet, in spite of the tre-
mendous evidence of problematic ethanol use
among MMT patients and the ineffectiveness
of indirect biomarkers, UDS for ethanol use
remains under-utilized in the methadone com-
munity.

UDS is the gold standard for detecting sub-
stance use in methadone maintenance treat-
ment programs.21 It is meant to serve a number
of purposes, including verification of compli-
ance, determining the adequacy of finding
methadone or its metabolite (EDDP), and de-
tecting the use of opiates or other substance
use.22

Urine ethanol assays detect ethanol if it is
present in the urine. The duration of detection is
directly proportional to the amount consumed.
Ethanol is eliminatedat the rate of about 18 mg/
100 mL/h. One drink will give an average of
about 23-25 mg/100 mL before metabolism -
variables being gender, weight and height.
Therefore, one drink can be expected to not be
detectable after about 1.5 hours after con-
sumed. On the other hand, if a lot of ethanol is
consumed such that the blood ethanol concen-
tration (BAC) is 180 mg/100 mL, ethanol in the
urine may be detected for 10 hours. Experience
has also shown us that urine can be positive for
aboutonehourafterBAChasgone tozero.This
is due to the accumulation in the bladder until
voiding. Therefore, UDS for ethanol offers an
opportunity to provide objective evidence for
relatively recentethanoluse. A negativeself re-
port in the presence of a positive urine result for
ethanol can be taken as evidence of recent etha-
nol consumption and of misrepresentation.
While the exact quantity of ethanol consumed
might remain elusive, given the expectation in
some MMTP to remain free of ethanol given its
potentially lethal effect when used in combina-
tion with methadone, any positive test is worri-
some.

An important additional point to consider is
that if UDS is performed too infrequently, test-

ing cannot establish whether MMT patients
have an acute or a chronic substance use prob-
lem, i.e., whether substance use has been often,
sporadic, or only a single time.21,23 For MMT
patients with positive results for any sub-
stances, repeat urine screening at regular inter-
vals could improve interpretation of substance
usepatterns, sincemultiplepositiveresultsdur-
ing a period of time indicate ongoing substance
use .21 This is further supportedbysomestudies
that suggest that more frequent urine testing in
MMT programs results in overall higher rates
of substance use detection.21,24 In particular,
quantitative urine ethanol determination can
detect patterns of ethanol use that is both acute
and chronic. This allows for the identification
of ethanol users who do not use excessive
amounts but of sufficient quantity to pose a risk
of overdose in the presence of methadone.

Another limitationofUDSis thatwhile itcan
detect daily substance use it may not be able to
detect infrequent use.23 Further to this, for most
drugs other than ethanol, too frequent urine
sampling might lead to an overestimation due
to carryover effects of a substance/substances
remaining in the body from previous but dis-
continued substance use.25 However, unlike
substances such as cocaine (metabolites) and
opiates, the detection time of ethanol is rela-
tively short and therefore overestimation is not
likely. This same short detection time may also
yield a negative result if sampling rates are too
infrequent. Limited by a shortened window of
detection,negativeUDSforethanoloffers little
insight in ethanol use patterns. With increased
sampling frequency, the opportunity to capture
a positive sample is increased. That said, any
positive sample is meaningful.

In this study, 20% of patients tested positive
forethanolat leastonceduring thestudyperiod.
This result is in contrast to other published re-
ports mentioned earlier that allude to much
higher rates.1-3 One possible explanation is that
the population of patients sampled in this study
was already aware that ethanol use was unac-
ceptable and would interfere with their ability
to get take home doses. Consequently, com-
pared to other cohorts, this cohort had likely al-
ready demonstrated decreased ethanol use
comparedtoothergroups.Anotherpossibleex-
planation lies in the short window of detection
of current UDS for ethanol. No doubt, im-
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proved assays with longer windows of detec-
tion (e.g., Ethyl Glucuronate or ETG), will
more accurately demonstrate the true picture of
ethanol use. If anything, the DRI® Ethyl Etha-
nol Assay utilized in this study underestimates
the rate of ethanol use. Improved assays such as
ETG would make our results even more dra-
matic.

The added value of quantification allows for
theadditional insight tobegainedfrompositive
admissions for ethanol. For instance, assuming
a normal pH and creatinine, if a MMT patient
states that a dozen alcoholic drinks were con-
sumed the night before testing, we would ex-
pect a low positive value 10 hours later. If the
quantitative value is markedly elevated, it im-
plies ethanol use in much closer proximity to
the time of testing. While both scenarios are
worrisome, given the evidence that acute use of
ethanol may potentiate the effect of metha-
done19 and has been strongly implicated as a
major causative agent in methadone related
overdose, further insights into to the reasons for
ethanol use may be learned and methadone
doses adjusted accordingly.

An important caveat to interpreting positive
ethanol results is to ensure that the result is not
falsely elevated secondary to elevate blood
sugar. In known diabetics, the fermentation of
highglucose levels toethanolcanyieldafalsely
positive result. It is also important to note that
both pH and urine creatinine should be checked
in order to properly interpret the UDS in lightof
acid-base abnormalities and dilute versus con-
centrated urine.

In conclusion, this study strongly suggests
that routine ethanol UDS (along with routine
opiate, benzodiazepine and cocaine UDS) is
justified at baseline and at frequent intervals
thereafter for all patients enrolled in a metha-
done maintenance program. This is essential in
order to properly interpret the misleading deni-
als of ethanol consumption by patients enrolled
in such contingency based programs and erro-
neously relying on them for treatment deci-
sions. Inaddition, this isalsoessential to further
treatment planning and intervention.

SUMMARY

This study demonstrates that the diagnostic
value of self-report of ethanol use in patients

enrolled in a MMTP is meaningful only for
positive admission of ethanol use. It also dem-
onstrates unequivocally that denial of ethanol
use by MMTP patients is completelyunreliable
when compared to urine testing.
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