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ABSTRACT. Objective: A common intervention to prevent alcohol-
impaired driving are alcohol ignition interlock devices (IIDs), which 
prevent drivers with a blood alcohol concentration greater than .025% 
from starting the car. These devices force drivers to adapt their drinking 
to accommodate the device. Prior studies indicated a transfer of risk as 
some drivers with an IID may increase cannabis use as they decrease 
alcohol use. This study examines whether this increase in cannabis use 
persists after IID removal when alcohol use reverts to pre-IID levels. 
Method: The data are from the Managing Heavy Drinking (MHD) study 
of drivers in New York State. The MHD is a comprehensive three-wave 
study of drivers convicted of driving under the influence from 2015 to 
2020. Participants (N = 189) completed all waves, and provided oral 
fluid/blood and hair samples to measure cannabis and alcohol use, 

respectively. Mixed between-within analysis of variance was conducted 
to assess cannabis use at IID installation (Time 1), removal (Time 2), 
and at 6-month follow-up (Time 3). Results: In aggregate, participants 
increased their cannabis use over the course of the study. Drivers who 
decreased their alcohol use while the IID was installed on their car sig-
nificantly increased their cannabis use while the IID was in place and 
further increased cannabis use after the device’s removal. Conclusions: 
IIDs are efficacious in preventing alcohol-impaired driving. However, 
in some cases, they may have the unintended effect of increasing other 
substance use. The current study outlines the need for supplemental 
treatment interventions while on IID to prevent a transfer of risk to other 
substances, or polysubstance use after the device is removed. (J. Stud. 
Alcohol Drugs, 83, 486–493, 2022)
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DRIVING UNDER THE INFLUENCE (DUI) of alcohol 
continues to be a major public health concern (National 

Highway Traffic Safety Administration, 2019a, 2019b). 
Installing alcohol ignition interlock devices (IIDs) on the 
vehicles of drivers recently convicted of an impaired driving 
offense has been shown to be effective at reducing rate of 
alcohol-impaired driving (Voas et al., 2016), alcohol-related 
collisions (Voas, 2020), and alcohol-related re-arrests while 
the device is installed (Elder et al., 2011; Vanlaar et al., 
2017). These reductions have been found in addition to the 
decrease in alcohol consumption following the initial arrest 
(Voas et al., 2021). The relative success of alcohol IIDs in 
reducing adverse alcohol-related outcomes has contributed 
to their growing adoption as a mandatory intervention for 
alcohol-impaired driving violations in nearly every state in 
the United States and many countries throughout the world.

	 As a result of IID installation, drivers are forced to adjust 
some of their behaviors to accommodate the alcohol-related 
restrictions imposed by the device. These accommodations 
include the use of alternative transportation modes (e.g., 
increased use of public transportation, bicycles) as well as 
changing how often and where they consume alcohol (No-
chajski et al., 2020; Romosz et al., 2021), even if drivers do 
not necessarily decrease the amount of alcohol they consume 
on average (Marques et al., 2010). In part, it is these adjust-
ments made while the IID is installed that may explain the 
reduction of adverse alcohol-related outcomes. However, 
following the removal of the device, recidivism rates often 
return to pre-IID levels (Elder et al., 2011; Voas et al., 2020; 
Willis et al., 2004).
	 Of note, in some cases, policies designed to limit the 
availability of alcohol to users have had the unintended con-
sequence of promoting the use of another substance (Scherer 
et al., 2020). This phenomenon is attributed to filling a void 
resulting from abstaining from an addictive behavior and a 
need to cope with internal or external stressors (Sussman 
& Black, 2008). The substituting of substances in alcohol 
treatment settings is hypothesized to produce the desired 
appetitive effects with the activity or compulsive behaviors 
that occur from addictions. Additionally, the substitution 
achieves a pathway to the personal, societal, and or familial 
benefits that addiction often brings (Sussman, 2017). By a 
similar mechanism, then, there is the potential that install-
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ing an IID on a vehicle unintentionally creates a transfer 
of risk—from drunk driving to drugged driving—each of 
which has a significant contribution to crash risk (Hels et al., 
2011; Li, 2012). Equally important, however, are drivers who 
increase their other drug use while the interlock is installed 
and continue to use these drugs when the device is removed. 
These drivers who demonstrate an increase in cannabis use 
may now be at risk for the additive combination of alcohol 
and cannabis. Research has demonstrated an increased crash 
risk compared with those who use neither or only one of the 
two substances (Hels et al., 2011; Wilson et al., 2014). Given 
that the most commonly co-occurring substance used with 
alcohol among drivers on interlock is cannabis (Scherer et 
al., 2018), an exploration of cannabis use with an interlock 
installed is necessary.

Cannabis use and driving

	 Indeed, despite the high levels of use of both substances, 
the rate of weekend nighttime drivers who have positive 
blood alcohol concentrations (BACs) has steadily dropped 
from 12.4% in 2007 to 8.3% in 2014 according to the most 
recent data from a nationwide roadside survey conducted 
by the National Highway Traffic Safety Administration 
(Ramirez et al., 2016). However, cannabis use among driv-
ers has steadily increased in recent years. In 2007, 4.5% of 
daytime drivers and 7.7% of nighttime drivers tested positive 
for cannabis (Lacey et al., 2009). In 2014, those numbers 
increased to 7.4% of daytime drivers and 11.3% of nighttime 
drivers (Kelley-Baker et al., 2017). The rate of drivers using 
cannabis and driving is compounded by the legalization of 
cannabis for medicinal and/or recreational use throughout 
the United States. In Colorado, for example, although traffic 
fatalities decreased 14.8% from 2007 to 2012, traffic fatali-
ties in which the driver tested positive for cannabis increased 
from 7% to 16.5% in the same period (Rocky Mountain 
High Intensity Drug Trafficking Area, 2016).
	 Given the likelihood of other substance use among prob-
lematic alcohol users who are forced to restrict their alcohol 
consumption (Alter et al., 2006; Reiman, 2009), the high 
co-occurrence of alcohol and cannabis use, and the general 
increase in cannabis use in the United States and through-
out the world, it is little surprise that research has found an 
increase in cannabis use by some drivers while the interlock 
is installed on the vehicle (Scherer et al., 2020). In their 
study, Scherer and colleagues found that, among those who 
decreased their alcohol use while on interlock, there was also 
a significant increase in cannabis use relative to pre-interlock 
levels of use. The increase in cannabis use while individuals 
had an IID installed on their vehicles could be attributed to 
various reasons. One such possibility is the common percep-
tion that driving under the influence of cannabis is less risky 
than driving under the influence of alcohol (Greene, 2018; 
Wadsworth & Hammond, 2018; Wickens et al., 2019). Fur-

ther, some individuals may feel they are more conscientious 
of their surroundings while driving under the influence of 
cannabis as opposed to driving while completely sober. This 
means that in their view, using cannabis before driving may 
actually improve their driving ability (Greene, 2018).
	 To relate this to drivers with the interlock, it is conceiv-
able that when the IID forces drivers to restrict their alcohol 
use, they opt to use a substance they believe may improve 
their performance while driving. What is not clear, however, 
is whether this increase in cannabis use persists when the 
IID is removed from their vehicle. Further, if cannabis use 
remains at the relatively high levels following the device 
removal, would alcohol use revert to pre-IID levels as some 
prior IID literature has suggested (Elder et al., 2011; Willis 
et al., 2004)? If so, this could mean that following the re-
moval of the IID, some drivers are at risk for polysubstance 
use while driving. Prior studies have found that polysub-
stance-using drivers have notably adverse driving-related 
outcomes including impaired driving and crash involvement 
(Hels et al., 2011; Movig et al., 2004; Scherer et al., 2018). 
However, the role IIDs may play in this relationship is un-
clear. The current study is an effort to examine what happens 
to the alcohol and cannabis use patterns of drivers after the 
IID is removed from the vehicle.

Method

	 The current analysis was pulled from a study of alcohol 
IID installers in Erie County, NY, called the Managing 
Heavy Drinking (MHD) study, a comprehensive three-wave 
study of drivers convicted of a DUI from 2015 to 2020. The 
MHD includes data from interlock providers, self-report, 
and biomarkers. The parent study recruited participants (N 
= 277) using fliers distributed at impaired-driving classes, 
victim impact panels, alcohol ignition interlock installation 
centers, substance abuse treatment facilities, and health 
centers. Participants in the MHD identified primarily as 
male (n = 161, 58.1%) and White, not Hispanic (n = 223, 
80.5%). Although this sample was somewhat homogeneous, 
this demographic make-up is consistent with the demograph-
ics for Erie County, NY, from where the sample was drawn 
(U.S. Census, 2019). Less than half of MHD participants 
had a history of alcohol or drug treatment (45.1%) and only 
20.5% were mandated by the courts to receive alcohol treat-
ment. The MHD protocol called for collection of biological 
data, which provided objective evaluation of substance use 
behaviors to augment self-report.
	 In 2009, the state of New York passed Leandra’s Law, 
which requires that an alcohol IID be installed on all ve-
hicles of a person convicted of a DUI (Leandra’s Law, 2009). 
If a person chooses not to install the device, the alternative 
is to remove their car from the road or sell it. State monitor-
ing agencies do ongoing checks of the Department of Motor 
Vehicles’ database to show that the individual convicted of 
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a DUI has not registered a car without an IID throughout 
their sentence period if they did not install an alcohol IID 
or claimed that they could not install it because they did not 
have a car. Effectively, this means that all drivers convicted 
of a DUI who wished to continue to drive have had an alco-
hol IID installed.

Recruitment

	 The current study used a subsample of the total MHD 
participant pool. To be included, the participant needed 
to have installed an alcohol IID; provided blood and hair 
samples for cannabis and alcohol screening, respectively; 
and provided data for all three time points (N = 189). In 
the parent MHD study, recruitment fliers were distributed 
at impaired-driving classes, victim impact panels, alcohol 
ignition interlock installation centers, substance abuse 
treatment facilities, and health centers. After responding to 
the fliers, participants were interviewed by study staff at a 
research center or in a mobile office where computer surveys 
and interviews were conducted and blood and hair samples 
collected (Time 1 [T1]). Participants were tracked by study 
staff and brought back to complete Time 2 (T2) evaluations 
around the time the IID was removed from the vehicle (about 
4–8 months), and Time 3 (T3) evaluations approximately 6 
months after the device was removed. Participants in the 
MHD were remunerated $125 for completing T1 inter-
views, $75 for T2 interviews, and $125 for T3 interviews. 
Participants were also offered an additional $25 at each 
time point to provide blood samples—for a total of $400 per 
participant. Overall retention of participants from T1 to T3 
was 85.6%.

Measures

	 Demographic data. The demographic information col-
lected were age, sex, and race/ethnicity. For sex, participants 
were given the option of male, female, or their own descriptor, 
but all participants in the current study selected either male 
or female. Age was coded as a continuous variable. Race 
comprised White, Black, Asian, Pacific Islander, Middle 
Eastern, Native Alaskan or American Indian, biracial, and 
other. Ethnicity included Hispanic and non-Hispanic—how-
ever, because of limited variation in race/ethnicity (consistent 
with the demographic makeup of Erie County, NY) resulting 
in low individual cell counts, the variable was trichotomized 
into “non-Hispanic White” and “Black” or “other.”
	 Prior DUI status. Participants self-reported on any his-
tory with having an alcohol IID installed on a vehicle and/
or prior alcohol DUI convictions. When possible, study staff 
confirmed this information with the Department of Motor 
Vehicles.
	 Alcohol use. Alcohol use was measured at each of the 
three time periods using hair Ethyl Glucuronide (hEtG) in 

participant hair samples. Samples were approximately 3 cm 
in length at all time points and were shipped to a laboratory 
in Bad Salzuflen, Germany for preparation, analysis, and 
measurement of hEtG via tandem mass spectrometry. hEtG 
is a widely used biomarker used to assess alcohol use pro-
clivity over the prior 1–3 months (Biondi et al., 2019) and 
has been used previously to examine patterns of alcohol use 
among drivers convicted of a DUI (Marques et al., 2014; 
Scherer et al., 2020).
	 Cannabis use. Blood samples were collected at each of 
the three time periods to assess for the presence of Δ-9-
tetrahydrocannabinol (THC)—the active ingredient in canna-
bis. Blood was collected by trained phlebotomists and sent to 
a laboratory (Immunalysis, Pasadena, CA) where screenings 
were conducted using enzyme-linked immunosorbent as-
say. Specimens that screened positive were confirmed using 
either gas chromatography with mass spectral detection or 
liquid chromatography with tandem mass spectral detection. 
The minimum detection criteria for cannabis in blood was 
10 ng/ml. Participants with no cannabis in their blood, or a 
cannabis level under the minimum detection criteria, were 
given a value of 0 ng/L.

Analytic approach

	 Descriptive statistics and chi-square solutions were 
calculated for participant demographics. We also applied 
regression analyses to estimate cannabis use at each of the 
three time periods. When conducting regression analyses, 
assumptions of multicollinearity were assessed using vari-
ance inflation factors, which revealed no values exceeding 
1.5. Mahalanobis’ Distance Test identified no outliers to 
be removed from the current data set. Variables measur-
ing blood THC and hEtG levels demonstrated significantly 
skewed distributions (skewness ranged from 3.514 to 9.133 
and kurtosis ranged from 3.821 to 16.512). As such, these 
variables were normalized using log-adjustment.
	 A mixed between-within subjects analysis of variance 
was used to assess temporal fluctuations in cannabis use 
across three levels of alcohol use behaviors. Consistent with 
prior research (Scherer et al., 2020), alcohol conditions 
were trichotomized based on deviations (or lack thereof) of 
alcohol use behaviors from T1 to T2. Specifically, those that 
decreased their alcohol use (i.e., hEtG levels at T2 less than 
90% of their T1 hEtG levels) were classified as the “alcohol 
decrease” (AD) group; those that maintained their alcohol 
use behaviors (i.e., hEtG levels ±10% of their T1 hEtG 
levels) were classified as the “alcohol maintenance” (AM) 
group; and those that increased their alcohol use (i.e., hEtG 
levels were greater than 110% of their T1 hEtG levels) were 
classified as the “alcohol increase” (AI) group. Multivariate 
linear regression analyses were used to determine the impact 
of demographic factors, prior DUI status, and alcohol change 
group membership on total lockout ratios and high BAC 
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lockout ratios. Data were analyzed using IBM SPSS Statis-
tics for Windows, Version 21 (IBM Corp., Armonk, NY).

Results

	 Participants in the current study primarily identified as 
male (55.1%). Participants overwhelmingly identified as non-
Hispanic White (90.8%), whereas 5.2% identified as Black 
and 4.0% other. Participant ages varied from 18.8 years to 
72.62 years, with an average age of 38.08 (SD = 12.79). 
More than half of the sample denied having had a prior DUI 
offense (58%), with the remainder reporting at least one 
prior DUI offense (42%). Participants were divided into one 
of three alcohol change groups based on changes in alcohol 
consumption from T1 to T2. The majority of participants 
fell into the alcohol maintenance group (42.3%), whereas 
about a third increased their alcohol use (33.3%), and about 
a quarter decreased their alcohol use from T1 to T2 (24.3%). 
No significant differences were found in demographic distri-
butions between the three alcohol change groups (Table 1). 
The demographics of participants in the current study were 
comparable to the demographics in the MHD.
	 The purpose of the current study was to follow up on 
prior research conducted by Scherer et al. (2020) and exam-
ine change in THC levels in drivers both over the duration 
of the alcohol IID (T1 to T2) and after its removal (T3). To 
do this, we first looked at overall trends of cannabis use in 
the sample. As can be seen in Figure 1, there was a general 
increase in cannabis use over time through the entire sample. 
However, when cannabis use was parceled out by alcohol 
change condition, participants in the AD condition increased 

their mean cannabis use more than those in either the AM 
or AI conditions. Similarly, the number of participants in 
the AD condition who tested positive for THC in their blood 
increased over the course of the study at greater rates than 
those in the AM or AI conditions (Table 2).
	 Unsurprisingly, these results yielded a significant main ef-
fect for time, F(2, 185) = 5.577, p = .004, partial η2 = .057. 
However, more relevant to the purpose of the study was the 
interaction effect between time and alcohol change group, 
which was also statistically significant, F(4, 370) = 2.650, 
p = .033, partial η2 = .028. This indicates that cannabis use 
over time was contingent on alcohol change group mem-
bership (Figure 2). Importantly, although there was some 
increase in cannabis use in the AM and AI conditions, those 
in the AD condition significantly increased their cannabis 
use over the duration of the alcohol IID and further increased 
it after the removal of the device. Further, pairwise compari-
sons of alcohol change groups showed that the AD condition 
demonstrated significant mean differences from both the AM 
group (p = .029) and the AI group (p = .006) (Table 3).

Discussion

	 The current study seeks to understand how adaptation 
to the alcohol IID may affect cannabis use both following 
installation of the alcohol IID on a driver’s vehicle and after 
the device was removed. This study has several findings of 
importance to understanding the role of driver adaptation to 
alcohol IIDs. First, of note, the data suggest that the majority 
of participants maintained levels of alcohol use throughout 
the course of the study (i.e., AM group). Although the AM 

Table 1.  Sex, age, race, and prior DUI status by alcohol change groups among a sample of alcohol ignition interlock drivers (N 
= 189)a,b

		  Alcohol	 Alcohol	 Alcohol 
		  decrease	 maintenance	 increase 
	 Total	 (n = 46)	 (n = 80)	 (n = 63) 
Variable	 n (%)	 n (%)	 n (%)	 n (%)	 χ2 (df)	 p

Sex						     2.072 (2)	 .355
	 Male	 98 (55.1%)	 25 (58.1%)	 45 (59.2%)	 28 (47.5%)
	 Female	 80 (44.9%)	 18 (41.9%)	 31 (40.8%)	 31 (52.5%)
Age, in years					     7.147 (8)	 .521
	 18–24	 28 (15.7%)	 11 (25.6%)	 8 (10.5%)	 9 (15.3%)
	 25–34	 55 (30.9%)	 14 (32.6%)	 24 (31.6%)	 17 (28.8%)
	 35–44	 38 (21.3%)	 6 (14.0%)	 19 (25.0%)	 13 (22.0%)
	 45–54	 29 (16.3%)	 5 (11.6%)	 12 (15.8%)	 12 (20.3%)
	 ≥55	 28 (15.7%)	 7 (16.3%)	 13 (17.1%)	 8 (13.6%)
Race					     8.223 (10)	 .607
	 Non-Hispanic
		  White	 157 (90.8%)	 39 (90.7%)	 65 (90.1%)	 53 (91.4%)
	 Black/African
		  American	 9 (5.2%)	 3 (7.0%)	 4 (5.6%)	 2 (3.4%)
	 Other	 7 (4.0%)	 1 (2.3%)	 3 (4.2%)	 3 (5.1%)
Prior DWI/DUI					     2.943 (2)	 .230
	 First offense	 102 (58.0%)	 28 (65.1%)	 38 (50.7%)	 36 (62.1%)
	 Repeat offender	 74 (42.0%)	 15 (34.9%)	 37 (49.3%)	 22 (37.9%)

Notes: DUI = driving under the influence; DWI = driving while intoxicated. aN does not equal 189 because of missing data; 
bpercentages reported do not include missing data.
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Figure 1.  Main effects of estimates of log-adjusted ng/ml of THC in blood 
by time period among a sample of interlock drivers (N =189)

Figure 2.  Log-adjusted blood tetrahydrocannabinol (THC) levels over time 
by alcohol use group in a sample of drivers with alcohol ignition interlock 
devices on their vehicles (N = 189)

Table 2.  Changes in ng/ml tetrahydrocannabinol (THC) in blood samples over time by alcohol change groups 
among a sample of drivers with alcohol ignition interlock devices (N = 189)

Variable	 Time 1	 Time 2	 Time 3

Alcohol decrease	 n positive
group (n = 46)		  for THC (%)	 3 (6.5%)	 11 (23.91%)	 17 (36.95%)
		  M (SD)a	 1.87 (10.21)	 8.87 (30.83)	 21.54 (62.72)
Alcohol maintenance	 n positive
group (n = 80)		  for THC (%)	 6 (7.5%)	 8 (10.0%)	 11 (13.75%)
		  M (SD)a	 2.05 (7.99)	 2.98 (17.63)	 5.3 (31.59)
Alcohol increase	 n positive
group (n = 63)		  for THC (%)	 4 (6.35%)	 7 (11.11%)	 8 (12.70%)
		  M (SD)a	 0.65 (3.78)	 1.49 (5.45)	 1.22 (4.42)

aRaw values of ng/ml of THC in blood samples.

drivers did increase their use of cannabis over time, the in-
crease was not statistically significant. This suggests that the 
majority of drivers adapted to the alcohol IID through other 
means. Such behavioral changes during alcohol IID may 
indicate that drivers adapted by changing when they drank 
or when they drove to prevent the two from overlapping. This 
is also consistent with prior studies which found that, in ag-
gregate, drivers do not change drinking behaviors as a result 
of installing the alcohol IID (Marques et al., 1999, 2010; 
Vanlaar et al., 2017). Because the purpose of the alcohol IID 
is to prevent alcohol-impaired driving—and not to prevent 
alcohol use—those that adapt their behaviors while the IID 
is installed to prevent driving after drinking could be said to 
be successfully adapting to the device.

Cannabis use during and after IID installation

	 However, perhaps the central finding of the current study 
is that for a select subgroup of drivers—namely, those 

who decreased their alcohol use after installing the alcohol 
IID—there was a significant increase in cannabis use. In ad-
dition, this significant increase in cannabis use was not only 
retained after removal of the device but, in fact, increased. 
This is particularly concerning, as prior work with this study 
sample demonstrated that alcohol levels after device removal 
reverted to pre-IID levels (Voas et al., 2021). This may create 
a transfer of risk from alcohol-impaired driving behaviors 
before the IID installation, to cannabis-impaired driving 
behaviors while the device is installed, and then potentially 
to polysubstance-impaired driving following its removal.
	 The current study cannot establish whether the IID was 
responsible for the substitution of cannabis for alcohol, as 
additional information would be needed. However, an in-
crease in the use of cannabis while individuals participated 
in required alcohol treatment settings is consistent with prior 
research on substance substitution (Alter et al., 2006; Rei-
man, 2009). This phenomenon has been found to be either 
a temporary or long-term replacement throughout the dura-
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tion of treatment. In some cases, policies designed to limit 
the availability of alcohol to users have had the unintended 
consequence of substance substitution. Further, those who 
substituted cannabis for alcohol during treatment increased 
the hazard of alcohol relapse and decreased the likelihood 
of stable abstinence posttreatment (Aharonovich et al. 2005). 
This demonstrates the need to examine the role of cannabis 
substitution for alcohol in places where cannabis is recre-
ationally available and in situations where alcohol use is 
restricted or otherwise prohibited—as may be the case when 
a driver is convicted of a DUI. Future research should target 
the potential for substance substitution in IID populations.
	 These findings should not be interpreted to undermine the 
utility of alcohol IIDs. Prior research has consistently found 
that alcohol is a greater contributor to fatal and nonfatal 
crashes than drugs (Hels et al., 2011; Romano & Voas, 2011; 
Romano et al., 2014), and alcohol IIDs have consistently 
been found to prevent drinking-and-driving–related behav-
iors while they are installed on the vehicle (e.g., Elder, 2011; 
Voas et al., 2021; Willis et al., 2004). Preventing drinking 
and driving clearly has significant public health implications. 
However, what this study does show is that interventions 
designed to reduce or eliminate episodes of impaired driv-
ing are not as straightforward as they might appear. Indeed, 
it appears alcohol IIDs may contribute to an unintended side 
effect similar to what can be seen in other alcohol treatment 
modalities—namely the transfer of risk from alcohol to can-
nabis use (or perhaps even other substance use). Further, this 
risk may be compounded after the removal of the device as 
alcohol levels revert to pre-IID levels of use, but the rate 
of cannabis use continues to increase. This may indicate an 
increase in rates of polysubstance use post-IID relative to 
pre-IID.
	 This may outline a need to expand on the alcohol IID 
programmatic requirements. Specifically, the current study 
indicates there is a need to enhance treatments to include 
psychoeducational or clinical components targeting the 
propensity to substitute another substance simply to avoid 
detection. Many states currently use impaired driving task 
forces that consider the potential for intervention with driv-
ers on IID. Such committees could identify drivers at risk for 
substance substitution during the IID and mandate additional 
treatment to curtail its adverse effects on future driving-

related outcomes. Findings from the study also outline the 
need for future research to develop comprehensive criteria 
on which drivers are likely to substitute substances while on 
the IID, and outline potential intervention strategies to use 
with them. Indeed, prior research has found that interven-
tions coupled with IIDs have demonstrated reduced rates 
of recidivism after device removal relative to those without 
interventions (Voas et al., 2016; Zador et al., 2011); however, 
such work has not yet included the potential for substance 
substitution. Identification of drivers in the different alcohol–
cannabis use paths (early in the IID process) should allow 
early interventions to prevent drivers from developing risky 
trajectories, perhaps even allowing them to sustain the IID 
benefits after the device removal.
	 The current study has some limitations that must be con-
sidered for proper interpretation of the findings. First, similar 
to the Scherer et al. (2020) study, the difference in construct 
measurement of the blood and alcohol instruments is not 
ideal. Specifically, the duration in which cannabis was iden-
tified in the blood samples was relatively brief, whereas the 
hair EtG used to assess alcohol use reflects up to 3 months. 
Ideally, these two measures would be commensurate. How-
ever, as the detectable range in blood is so limited, we might 
expect this to work against the hypothesis in the current 
study by making cannabis use difficult to assess. Despite this 
mismatch, the current study still found significant relation-
ships. Further, although the findings of the current study are 
consistent with what we would expect to see if participants 
were indeed substituting cannabis for alcohol use, additional 
research is needed before a definitive statement to this effect 
can be made. Finally, we examined only cannabis use and 
alcohol use; although prior research has indicated worse 
driving-related outcomes for other substances, the occur-
rence of those substances in the current sample was too low 
to permit meaningful assessment. Future research should 
seek to identify similar relationships with other substances—
particularly opioids and benzodiazepines, which have been 
identified as contributing to crash risk (Scherer et al., 2018).

Summary

	 The current study builds on previous work by Scherer et 
al. (2020), which outlined the potential for cannabis use in 

Table 3.  Pairwise comparisons mean levels of ng/ml of tetrahydrocannabinol in blood among alcohol 
change groups in a sample of drivers with alcohol ignition interlock devices (N = 189)

		  M 
Referent group	 Comparison group	 difference	 SE	 p

Alcohol decrease	 Alcohol maintenance	 7.319	 3.321	 .029
	 Alcohol increase	 9.639	 3.481	 .006
Alcohol maintenance	 Alcohol decrease	 -7.319	 3.321	 .029
	 Alcohol increase	 2.320	 3.024	 .444
Alcohol increase	 Alcohol decrease	 -9.639	 3.481	 .006
	 Alcohol maintenance	 -2.320	 3.024	 .444
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a smaller sample of drivers from the MHD study but was 
limited in its ability to follow drivers after removal of the 
device. The current study supports that cannabis use both 
during and after IID removal could be an unintended ad-
verse outcome for a relatively specific subsample of drivers. 
Although alcohol IIDs are still powerful tools in preventing 
adverse alcohol-related outcomes, they should be coupled 
with comprehensive interventions designed to identify and 
curtail unintended adverse outcomes associated with their 
installation.
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