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Abstract

There are critical challenges to measuring substance use exposure, particularly among adolescents, with major limitations to the most common methods of
assessment - self-report and biomarker (urine, saliva) analysis. This study examines the use of wipe sampling as a measure of adolescent illicit substance exposure.
Among low-income families, this study compared forensically analyzed wipe samples from 51 adolescents’ homes and cell phones with self-reported substance use to
identify overlaps and discrepancies. There were major gaps between adolescents reporting any substance use in the past year and adolescents whose homes and/or cell
phones tested positive for illicit substances via wipe sample analysis. This study builds upon previous adolescent substance use and exposure research, highlighting the
profound limitations of self-reported use, and introducing wipe sampling as an effective measure of toxicant exposure. Wipe samples also provide a means to examine
environmental contexts in new novel ways.

Introduction limited in the ability to identify exposure to substances. These
methods also demonstrate high discordance, the two often do

Exposure to illicit substances in adolescence is associated not match, making neither an adequate measure of exposure
with future health [1,2]. Typical methods for examining (3]. Alternatively, wipe sampling has shown promising results

as an alternative that can be utilized in different settings (e.g.,
hospitals, family homes [5,6]) and can identify exposure to
various toxicants including pharmaceutical drugs, pesticides,
and bacterial contaminants [7] over an extended period of time
[2]. However, wipe sampling has not been directly compared to
self-report methods of adolescent substance use or exposure.
This study utilized wipe sampling to assess exposure to illicit
substances among a low-income, urban population. This is a

substance exposure involve self-report and biomarker
assessments (i.e., saliva samples, urianlysis [2,3]). While both
methods have merit, they present several methodological
concerns. Although self-reporting is inexpensive and
convenient, it’s susceptible to social desirability and shows
low validity, particularly among users [4]. Self-report methods
often require these limitations to be addressed using alternate

measurement tools such as biomarkers. However, biomarkers high-risk population likely to have low concordant results for
are limited by substance detection below standardized cut-offs, self-report and biomarker assessment and present a high risk
have a narrow timeframe for substance use detection, and are of substance use from adolescence to adulthood [8].
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Methodology
Sample

Following university IRB approval and participant informed
consent and assent, a total of 91 parent-adolescent dyads
participated in a larger, multi-faceted study approved by
the IRB at one of the investigator’s institutions. The present
study used data from 51 adolescents residing in impoverished
neighborhoods located in a Central United States city (40%
female; M, = 14.4, SD =1.8). Adolescents identified as Hispanic/
Latino descent (80%), African American (18%), White (78%),
Native American/American Indian (2%), and more than one
Race (2%; Table 1).

Measures

Self-report substance use: Adolescents were asked to report
their frequency of marijuana use and other non-prescription
drugs to get high in the past year using a 5-point Likert scale (1
= Never, 2 = 1-2 times, 3 = 3-4 times, 4 = 5-6 times, 5 = 7+ times).

Exposure to illicit substances: Exposure to illicit substances
was examined using wipe sampling where wipes were swiped
on a total of four surfaces within the adolescent’s home: the
living room table, refrigerator, bedside table in the adolescent’s
bedroom, and the adolescent’s cell phone.

Procedure and analysis

After obtaining parental consent and youth assent,
adolescents were asked to complete a paper questionnaire with

Table 1: Demographic characteristics of adolescent study participants.

| =

Race
White 78% 39
Black/African American 18% 9
Native American/American Indian 2% 1
More than one Race 2% 1
Latinx/Hispanic descent 40
Yes 80% 10
No 20%
Gender
Male 60% 30
Female 40% 20
Age
11 2% 1
12 20% 10
13 10% 5
14 20% 10
15 20% 10
16 8% 4
17 20% 10

Note: N = 50; missing demographic data from one adolescent participant.

items on substance use. Wipe samples were collected by trained
study staff from (a) three household locations within each
home: the refrigerator door, the countertop of the bathroom
that the adolescent typically uses, and the flat surface of
a bedside table, dresser, or nightstand in the adolescent’s
room, and (b) the adolescents’ cell phone. For the household
locations, six individually packaged WEBCOL™ Alcohol preps
that were presaturated with 70% isopropyl alcohol were used to
wipe household surfaces. Each surface of the above-mentioned
locations in the home was wiped using two WEBCOL™ Alcohol
preps. The collection was performed by placing a 10 cm x 10
cm template, shaped like a frame, on the surface identified for
sampling. The first wipe was unfolded and wiped back and forth
horizontally across the area. Next, a second wipe was unfolded
and the surface was wiped vertically back and forth across the
area within the template. This procedure was repeated for all
household surfaces that were identified for inclusion in the
study. All six of the wipes were pooled together as a single
composite sample and placed in a 50mL centrifuge tube labeled
with information such as sample number and collection date)
and sent to a university laboratory for chemical analysis prior
to being sent to a forensic toxicology laboratory for trace drug
analysis. Regarding the adolescent cell phone wipe samples, a
single Read Right® PhoneKleen™ wipe was removed from its
individual packaging, unfolded, and wiped across the exterior
of the cell phone. Each wipe was then placed in a labeled 50
mL conical centrifuge tube. Household and cell phone wipes
were subsequently sent to a forensic toxicology laboratory for
analysis using calibrators prepared with a positive (substance
present) and negative (substance absent) control to test for
illicit substances above standardized cutoff levels [9].

Wiebe developed the method that generated the data for this
study [9]. Phone wipe samples were prepared via a methanolic
extraction, while household wipe samples were prepared via
a straight injection method or a solid phase extraction. Using
a methanolic method, methamphetamine has previously been
shown to have a recovery of 60% - 90% after drug deposition
[10]. Both the phone wipe and household wipe samples were
analyzed for trace amounts of drugs by liquid chromatography-
tandem mass spectrometry (LC/MS/MS) using the same
instrumental method parameters on an LC/MS 8040 system
from Shimadzu. The results were compared to controlled
samples containing prescription and illicit drugs. Validation
data was analyzed separately from unknown samples with both
positive and negative controls included. The detection of a drug
was reported positive in a sample if the drug was detected in
the positive control as well as had a quantitation value greater
than the limit of detection as determined during validation.

Descriptive statistics were run to produce the following
frequencies: (1) the percentage of adolescents who self-
reported illicit substance use; (2) the percentage of adolescents
who had a cell phone that had at least one illicit substance
detected using wipe sampling; (3) the percentage of sampled
households where at least one illicit substance was detected

using wipe sampling.
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Results

Wipe sample analysis from the three locations within a
home determined that illicit substances were identified in a
total of 13 of the 51 homes (Table 2). These substances included
amphetamines (n = 2), methamphetamine (n = 8), Phencyclidine
(PCP; n = 2), A9-Tetrahydrocannabinol (THC; n = 2), and
cocaine (n = 4). Of the 13 homes where illicit substances were
detected, six of those homes (46%) had an adolescent cell phone
containing an illicit substance(s); including methamphetamine
(n = 2), THC (n = 2), oxycodone (n = 2), oxymorphone (n =
2), 3,4-methylenedioxy-N-methamphetamine (MDMA; n =
1), and cocaine (n = 1). One cell phone sample detected four
illicit substances. While homes detecting THC had overlapping
detection of THC on the adolescent’s cell phone, only two
of the seven homes with methamphetamine detection had
overlapping traces on corresponding cell phone samples. The
remaining home samples did not show evidence of overlap
on cell phone samples. MDMA, Oxymorphone, and oxycodone
detected on cell phones were not found in the home. Regarding
self-reported substance use within the past year, of the 13
homes where illicit substances were detected, only three had
an adolescent who reported using illicit substances, with all
three reporting marijuana use.

Discussion

This study examined the utility of wipe sampling as a
possible alternative to self-report and biomarker data when
assessing potential illicit substance exposure in households
with an adolescent. Wipe sampling’s sensitivity is an effective
assessment for substance detection, even below standardized
cut-offs. Additionally, the forensic analysis identified little
overlap in three areas: substances detected in the homes and
substances self-reported; substances detected on cell phones
and substances self-reported; and substances detected in the
homes and substances detected on cell phones. Apart from one

Table 2: Overlap between self-reported substance use and wipe-detected substances.

Samble # Home Sample Cell Phone Sample Self-Report
- Substance Detected Substance Detected Substance Use
1 No No

Cocaine
2 Methamphetamine No No
3 Cocaine No No
4 THC Oxymorphone, THC No
5 Methamphetamine Oxycodone No
6 Methamphetamine No No
Cocaine, Cocaine,
7 methamphetamine, PCP,  methamphetamine, THC, THC
THC MDMA
8 Cocaine, PCP No No
9 Amphetamine No No
10 Methamphetamine No No
11 Methamphetamine Methamphetamine No
12 mAeEer;e;EZ:]ri?rlle Oxycodone No
13 Methamphetamine Oxymorphone No

adolescent self-reporting marijuana use and having a positive
wipe for THC, none of the remaining youth in homes where
substances were detected by wipe sample self-reported any
substance use. The most common substance detected in the
home was methamphetamine (7 of 13 homes). This supports
the assertion that methamphetamine contamination in homes
is an emerging public health concern [11]. Only a few cell
phones had detectable traces of methamphetamine on them,
while adolescents self-reported no methamphetamine use.

Homes contained other substances which were not found
on cell phones and cell phone samples detected substances not
found in the home. These findings suggest that participants are
exposed to toxins within their home environment and either
failed to accurately self-report the use of identified substances
or participants were unknowingly exposed. Substances
detected on the adolescents’ cell phones but not within the
home are more likely to reflect personal or peer use. Despite
the contributions of this study, some limitations were noted.
First, data were collected from a small sample of low-income
families, which limits generalizability. Second, substance
exposure does not necessarily equate to usage, although
exposure presents its own health risks [8].

Conclusion

This study builds upon previous adolescent substance
use and exposure research, introducing wipe sampling as an
effective method, for detecting exposure to environmental
toxicants which may not be detected through alternative
measures. Wipe sampling is an objective measure that,
although scantly studied, provides a remedy for limitations
associated with the timing of biomarkers, accuracy of self-
report, and inconsistency between the two measures. Wipe
samples have the capacity to detect toxicant exposure over a
greater timespan and are more cost-effective than biomarkers.
Furthermore, wipe sampling offers opportunities for research
to examine environmental contexts, such as alternative places
in the home and adolescents’ possessions, which have not
yet been explored. Future research on environmental toxicant
exposure can employ wipe sampling to identify potential
sources of adolescents’ exposure to and use of substances.
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