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Introduction
Laboratory testing for drugs of abuse, commonly known as “drug testing,” may be an
effective therapeutic adjuvant to reduce drug use in patients with substance use disorders.
[1-3] Participants in drug testing programs typically receive either positive reinforcement
such as cash rewards or small gifts when a drug test is negative or negative consequences
when a drug test indicates ongoing drug use. [4] Research has consistently demonstrated the
efficacy of these programs among adults, and emerging research suggests that drug testing is
acceptable and effective with adolescents and young adults participating in drug abuse
treatment programs.[5,6]

While available research is promising, significant obstacles to implementing drug testing
programs with adolescents remain. Drug testing is technically challenging and a substantial
proportion of drug tests are susceptible to interpretation error.[7] Few physicians have the
skills necessary to use this procedure effectively.[8] Standardized protocols that may help to
limit interpretation errors have been published for work place [9] and treatment settings [4] ,
but these protocols were designed for adults. We were unable to find a standardized drug
testing protocol designed to address issues unique to adolescents.

While drug testing has been shown to reduce drug use by adolescents in a subspecialty
treatment program, it also significantly increases treatment cost over counseling alone, with
voucher payments and staff time accounting for much of the additional cost. [10] To
minimize these costs, clinicians could counsel and support parents in developing appropriate
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responses to drug test results, decreasing overall expenses of the program. However,
whether adolescents would be willing to participate in a drug testing program that required
informing parents of results has not yet been established.

The current report describes a drug testing program for adolescents participating in an
outpatient adolescent substance abuse treatment program, which was designed to address
previously identified programmatic challenges, and reports on the acceptability of this
program to patients and parents.

Methods
This manuscript reports the enrollment status of 114 consecutive patients who were invited
to participate in a drug testing program at a hospital based, outpatient substance abuse
treatment program for adolescents.

Patients
Adolescents and young adults 13-21 years old who presented to a children's hospital-based
outpatient adolescent substance abuse program with a parent or guardian completed a
clinical evaluation, [11] which included a determination of eligibility for a randomized
controlled trial of a urine drug testing program. Patients were eligible to participate in the
study if they were at high risk for a substance use disorder, as determined by a score of ≥1
on the CRAFFT screening tool [12,13] and had used alcohol, marijuana or another drug on
≥2 occasions in the preceding 30 days or ≥6 occasions in the preceding 90 days. Patients
were ineligible if 1) the clinical team recommended hospitalization, 2) they met dependence
criteria for inhalant use, because inhalants are not easily detectable in urine or 3) they were
mandated to participate in a drug testing program (e.g., by a juvenile or criminal court or
school).

A clinician described the drug testing protocol in detail, including parental notification of
test results to all adolescents for whom drug testing was recommended and their parents. For
all adolescents who were eligible for the drug testing study, the clinician also described the
randomization procedure and the control arm (i.e. adolescents randomized to control did not
participate in the drug testing protocol during the 12 week study period but were offered the
12 week protocol free of charge upon study completion.) Eligible adolescents who agreed to
participate met with a research assistant, who completed informed consent procedures with
adolescents and their parents. The study protocol was approved by the Children's Hospital
Boston Committee on Clinical Investigations.

Patients who were ineligible, based on insufficient quantity/frequency of drug use and those
who refused study participation were invited to participate in an identical drug testing
protocol that did not randomize to a non-testing arm. Families who chose this option paid an
out-of-pocket fee for administrative coordination; financial assistance was available for any
family who wished to participate but could not afford it. Patients who were referred to a
more intensive level of care were also offered the clinical drug testing program, until they
were admitted to a suitable program.

We recorded eligibility status along with gender, age, race, ethnicity, grade in school,
parental education, substance use disorder diagnoses and treatment recommendations. We
asked all patients for permission to include their demographic data and diagnostic and
treatment information in the study database regardless of their study eligibility status or their
decision to enroll in the trial; 2 patients declined and were not included in this analysis.
Clinicians asked reasons for refusal of all adolescents who declined any drug testing.
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Laboratories and Urine Collection Procedures
At the time of enrollment, each participant selected a conveniently located commercial
laboratory and we sent orders to their laboratory of choice. Whenever possible, we used the
collection procedures checklist as specified by Substance Abuse and Mental Health Services
Administration (SAMHSA) protocol for urine collection, [9] which includes presenting
photographic identification, removing bags and outer wear, and using a lavatory without
running water and with toilet water dyed blue. If the teen and family were unable to use a
laboratory that offered these collection procedures, the laboratory's standard (unobserved)
collection procedures were used; though we recorded the urine collection procedures for
each sample. This was necessary because many families were unable to locate a convenient
laboratory necessary for repeated testing that offered the SAMHSA urine collection
protocol. Adolescents were unaware of differences in urine collection procedures at the time
of enrollment and laboratory selection. We checked a random urine creatinine level and
specific gravity to monitor for diluted specimens, because dilution is the simplest method for
circumventing positive drug test results.

Drug Testing Schedule
The research team generated a random drug-testing calendar for the drug-testing program
using an Excel spread sheet, which selected one day per week on average, for a total of 8-16
calls during the 12 week period. If a testing date fell on a day when the laboratory was
closed the program automatically moved to the next work day. Using this method we over-
represented Mondays and days following holidays when drug use by adolescents is more
likely. In addition to the scheduled calls, parents were asked to notify a staff member as
soon as possible after suspecting that their teenager had used alcohol or drugs, and we then
called the adolescent for an additional drug test on the next weekday.

We considered a test “on time” if it was completed within 36 hours of notification, “late” if
it was completed 36 - 60 hours after notification (excluding weekends and holidays), and
“missed” if not completed within 60 hours. These cut-offs are different than those used by
work place drug testing programs; the Department of Health and Human Services drug
testing guidelines recommend up to 48 hours for a test to be considered on time for a job
applicant, but does not include a “late” category. [14] We chose these definitions because
adolescents are often dependent on adults for transportation to a laboratory, which makes the
timing of testing dependent on both the adolescent and adult schedules. We have found these
time periods are practical for the majority of adolescents participating in an outpatient
substance abuse program while also participating in school and other activities while not
being overly sensitive to missed tests. We left a minimum of one day between tests so that
we could determine the status of the previous test (on time, late, or missed) prior to the
subsequent test because in our experience many adolescents called to test on two
consecutive days would only present for a single test.

Notification
We called parents’ personal cell phones the day before a scheduled drug test and reminded
them not to inform their child. If a parent reported that the adolescent could not present to
the laboratory on the testing day, we rescheduled the test to the next available day. If the
parent was unable to be reached, we left a voice mail message. If a parent did not have a cell
phone with voice mail, we left a message on the home phone asking for a return call to
minimize interference by adolescents receiving messages before their parents. On testing
days, adolescents received an automated text message by 8 am instructing them to go for a
drug test and to confirm completion via a return text message.
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Drug Testing Panel and Confirmation
We ordered a multi-drug screening panel (Tetrahydrocannabinol, Amphetamines,
Barbiturates, Benzodiazepine Metabolites, Cocaine, Methadone, Methaqualone, Opiates,
Phencyclidine, Propoxyphene), routine urinalysis (with specific gravity) and random urine
creatinine level on every urine specimen. We considered specimens with a creatinine level
of less than 25 mg/dL and specific gravity less than 1.005 too dilute for interpretation, and
tests with a creatinine level of less than 2 mg/dL substituted (not urine). While these
parameters are more stringent than those used by federal workplace testing programs, [15]
we believe that they are appropriate for an adolescent substance use treatment program,
because many adolescents with moderately dilute urine specimens have reported intentional
dilution in an attempt to avoid a positive drug test. [8] Laboratory staff made a note on the
report if they detected an unusual smell or color, and we considered these specimens
adulterated.

In addition to a standard, multi-drug panel, we included additional tests as indicated by the
teen's history. For example, we ordered an expanded opioid panel for all teens with a history
of opioid analgesic misuse/abuse; synthetic opioids such as oxycodone are not detected on
standard opiate screens, which are designed to detect natural occurring opiates (morphine
and codeine). We ordered an expanded amphetamine panel for adolescents with a history of
3,4-methylenedioxymethamphetamine (“Ecstasy”) use, and an expanded benzodiazepine
panel or a separate test for dextromethorphan as indicated by history, because none of these
substances are detected on routine screening panels. The laboratory performed gas
chromatography/mass spectrometry (GC/MS) confirmatory testing for all positive screens to
rule out false-positive tests, and quantitative cannabinoid levels which we used to calculate a
cannabinoid/creatinine ratio. [16] For adolescents who reported a history of daily or more
marijuana use, we calculated a cannabinoid/creatinine ratio for each positive test. We
interpreted tests results as indicative of new marijuana use if the ratio remained constant or
increased between two consecutive tests, or “prolonged excretion” if the cannabinoid/
creatinine ratio decreased between two consecutive tests.

Interpretation of Urine Screen Results
We recorded all current prescription medications in the medical record, and asked parents to
notify us if another physician prescribed a new medication (and provide a copy if their child
was prescribed narcotic pain medication) or if their child used any over-the-counter
medications at any time during the 12-week program. We instructed teens to avoid foods
and medications that contain alcohol, such as over-the-counter liquid cold medications,
during the testing period.

A clinician reviewed all drug test results. We reviewed negative tests to ensure that they
were adequately concentrated, i.e., a creatinine concentration of ≥25 mg/dL. We reviewed
the patient's list of medications whenever a test was positive to determine whether a
prescribed medication could cause the observed result. If we interpreted a test as positive,
substituted or adulterated, quantity insufficient for conducting testing panels or missed, we
notified parents that we had identified a problem with a drug test and asked them to schedule
an appointment to review results. No immediate intervention was made for a single dilute
test; if two or more consecutive tests were dilute, the patient was asked to make an in-person
appointment. Parents were notified if a single test was late (completed 36-60 hours after the
request); participants were asked to make an appointment to discuss test results if 2 or more
tests were late. Whenever an adolescent presented for an in-person visit, a physician
reviewed results privately with him/her to determine whether an explanation other than
illicit drug use could explain the observed results. After interpreting whether the drug test
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results indicated new drug use or not, the physician invited the parent into the meeting and
shared the final interpretation.

Families self-addressed 2 envelopes and received a report card via United States mail
detailing all of the laboratory results at 6 and 12 weeks. Parental notification was the only
consequence of a positive drug test implemented by the program. We offered to all parents
the opportunity to meet with a clinician to discuss parenting strategies, including praise and
encouragement for negative tests, and logical consequences for positive drug tests.

Data Management
We recorded study eligibility, treatment recommendations, enrollment status in the study or
clinical program, or reasons for refusal on paper during clinical meetings with patients and
their families and later entered responses electronically for tracking. These data were then
imported into SPSS™ v. 15.0 for analyses. We calculated simple frequencies for each
variable. We used the chi-square test of association to examine the relationship between
adolescent characteristics (i.e., gender, age, race, parent education and diagnosis of
substance use disorders) and participation in drug testing (PDT). A two-sided p-value of
<0.05 was used to indicate statistically significant associations.

Results
Adolescents in our sample ranged from 13.4-21.0 years old with a median age of 17.2 years.
Most were boys (68%) and self-categorized as white, non-Hispanic (79%). Sixty-nine
percent had a parent who had graduated college. One hundred ten of 114 (97%) eligible
participants met DSM-IV criteria for at least one substance use disorder; 76% met criteria
for either alcohol abuse or dependence, 90% met criteria for either cannabis abuse or
dependence and 28% met criteria for abuse or dependence of a substance other than alcohol
or cannabis.

Of the first 114 eligible adolescents, 67 (59%) enrolled in drug testing – 35 (31%) elected
the fee-for-service program and 32 (28%) enrolled in the study. One patient declined drug
testing because of the time commitment it entailed, and 6 patients decided to seek treatment
in another program. None of the other adolescents gave specific reasons for refusal to
participate in the drug testing study. No patients were excluded for a diagnosis of inhalant
dependence.

Discussion
We found that the majority of adolescents presenting to an outpatient substance abuse
program were willing to participate in a structured drug testing protocol that required
parental notification of results. Drug testing of adolescents is controversial. The American
Academy of Pediatrics Committee on Substance Abuse stated that involuntary drug testing
is inappropriate for adolescents with decisional capacity. [17] This statement referred to
screening programs that require drug testing of unselected adolescents, but it could dissuade
physicians from drug testing at all. One national survey found that less than half of
physician respondents said they would recommend drug testing based on a parents’ concern
or their own suspicion of drug use; overall there was little consistency to physicians’
approach to drug testing. [18] However, Schwartz et al. [19] found that most parents
(81.7%) and a small majority (53.7%) of adolescents presenting for routine health care
believed that parents have the right to ask their physician to order a urine drug test without a
teen's consent; slightly more adolescents (57%) agreed that a physician had the right to order
a nonconsensual urine test for a teen with interpersonal, behavioral, or academic problems,
suggesting that parents and most adolescents are willing to consider drug testing as part of
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medical assessment and treatment. However, the adolescent respondents in this study were
drawn from a general medical clinic sample, and responding to hypothetical questions. Our
study builds on this finding by demonstrating that the majority of adolescents who present
for a substance abuse evaluation agree to participate in a drug testing protocol.

This protocol is unique among drug testing programs in that the only consequence of a
positive drug test implemented by the program is a report to parents, who ultimately
determine and implement rewards for abstinence or consequences for drug use. All
participating adolescents were willing to share drug test results with parents. We recommend
this approach because research has demonstrated improved outcomes for adolescents when
parents are involved in treatment.[20,21] Parents can implement potentially powerful, low-
cost positive and negative consequences, such as approbation, expansion of privileges such
as more time with friends, or logical consequences such as suspension of driving privileges
when a drug test indicates ongoing drug use. These steps can significantly reduce cost of the
contingency management and may enhance the adolescent's safety. Relying on parents to
support treatment may also reduce the amount of staff time required to manage a drug
testing program, potentially making it more practical for use in a general medical setting.

Substance use and its related problems and disorders are common among adolescents.
Approximately 45% of adolescents presenting for routine care in a New England network of
primary care practices reported substance use; 14% reported 1 or more serious problems
related to substance use, 7% met the diagnostic threshold for abuse and 3% for dependence.
[22] Only a small percentage of teens that need treatment enter structured programs. [23]
Primary care providers most often recommend a return visit to their office when they are
concerned about substance use by an adolescent. [24] The protocol described in this report
could make drug testing practical by primary care physicians, and meet two important needs
–diagnostic certainty (i.e. when there is lack of agreement regarding the nature and extent of
the problem), and monitoring (when an adolescent is willing to commit to quitting drug use,
but unwilling or unable to participate in structured treatment). Fisher et al. found that about
half of parents whose children had used alcohol or marijuana were aware of their
adolescent's drug use, and parents were more likely to be aware if their child had a substance
use disorder [25]. Hassan et al. found that 47% of adolescents who met criteria for a
substance use disorder in a primary care population were receiving mental health
counseling. [24] Drug testing could be used as a therapeutic adjuvant for adolescents who
already receive counseling or as a treatment modality for those whose parents are already
aware of or are concerned about their use.

Limitations
A number of potential limitations should be noted. We are reporting on a sample that
included boys and girls with a range of substance use disorders, but was drawn from a
treatment population. We do not know whether this program would be acceptable to
adolescents coming for primary care. However, many participants were referred by their
primary care providers, suggesting that some adolescents and their families discuss
substance use with their physicians and seek advice and treatment recommendations from
them.

This analysis examined the acceptability rate of drug testing in the context of a randomized
controlled trial of a drug testing program. Adolescents and their parents discussed
participation with clinicians who were specially trained and motivated to invite eligible
adolescents. It is possible that participation rates would be lower outside the context of such
a study. We think that this is unlikely, however, because more adolescents and parents
decided to forgo the study with all of its benefits in order to avoid possible randomization to
a control arm which would result in a delay in starting drug testing.
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Conclusions
The majority of patients presenting for a substance abuse evaluation were willing to
participate in the drug testing protocol described in this manuscript. The highly structured
nature of the protocol and use of parental involvement may reduce staff demands enough to
make dissemination of this program feasible in a more general medical setting. Future
research is warranted to assess costs, and potential risks and benefits of this program.
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