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1. Introduction

The alcohol ignition interlock is designed to prevent drivers from driving interlock-equipped
vehicles when their blood alcohol content is at or above a designated threshold, typically .02
g/dL (Beirness and Marques, 2004; Willis et al., 2004). Drivers enrolled in an ignition
interlock license restriction program are required to comply with a number of restrictions
including: taking an initial breath test to measure alcohol content, providing rolling retests,
driving with a breath alcohol concentration (BAC) below a preset limit, and not tampering
with or bypassing the interlock device.l Monitoring drivers for compliance with these
program requirements is a key, but often neglected, component of interlock programs. Non-
compliance with these requirements may be an early indicator of future alcohol-impaired
driving.]

Studies have shown that drivers who had fewer non-compliance events while participating
in an interlock program were less likely to experience post-interlock recidivism from DUI
(driving under the influence of alcohol) than were drivers who showed greater non-
compliance with program requirements (e.g., Marques et al., 2001; Marques et al., 2003;
Marques et al., 2010). Thus, Marques and colleagues (2003, pg 83) conclude that the
proportion of failed interlock tests among all breath alcohol tests taken was the “best
predictor of driver recidivism risk during the years following interlock removal.”

Results from studies in Canada (Marques et al., 1998, 1999, 2000) and Texas (Marques et
al., 2004; Marques et al., 2007) indicate that interventions based on support services, case
management, and motivational enhancement can increase compliance with the requirements
of interlock programs. Moreover, researchers associated with a recent study financed by the
Dutch Ministry of Transport contend that increases in compliance over time on the interlock
were partially the consequence of ongoing monitoring (Vanlaar et al., 2010).
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This combination of findings (that increased compliance with interlock requirements
predicts post-interlock reductions in DUI recidivism and that dedicated monitoring can
increase compliance with the demands of the interlock) suggests that closely monitoring
interlock drivers could result in fewer alcohol-related traffic violations after the interlock
was removed. However, the logical first step was to determine the extent to which closer
monitoring actually improved driver compliance with interlock requirements. To assess this
relationship, we conducted a randomized controlled trial (RCT) among a statewide sample
of Maryland drivers who each had multiple offenses for alcohol-impaired driving. We used
data derived from dataloggers attached to the ignition interlocks to estimate effects of closer
monitoring on compliance with interlock restrictions during the interlock license restriction
period. Dataloggers can read electrical signals from the interlock and log these data in
memory for later downloading to a computer.

The objectives of our research were as follows: 1. To determine the extent to which closer
monitoring resulted in greater compliance (or less non-compliance) with requirements of the
interlock systems used in the study; 2. To determine whether the extent of compliance with
the interlock restriction changed or stabilized over time; 3. To assess potential effects of
prior alcohol-related (AR) traffic violations on the compliance behavior of study
participants.

2. Methods

2.1 Research design

Drivers with two or more prior alcohol-related traffic violations were referred to the ignition
interlock license restriction program by two divisions of the Maryland Motor Vehicle
Administration [the Medical Advisory Board (MAB) and Administrative Adjudications] and
by Administrative Law Judges from the Office of Administrative Hearings. To be eligible
for the study, these offenders had to be Maryland residents (to ensure access to driver record
data) who were not already enrolled in the interlock program. They also had to be at least 21
years of age and to have accepted the interlock license restriction as a condition of
relicensure.

Approximately 4,100 referrals were reviewed and 2,168 drivers met the study’s eligibility
criteria. Between June 2003 and October 2004, eligible drivers were randomly assigned to
either the closer monitoring (treatment) group (N = 1,083) or the standard/usual monitoring
(control) group (N = 1,085). Members of both groups were issued an interlock restricted
driver’s license that prohibited their driving any motor vehicle that was not equipped with an
ignition interlock and datalogger. Those who did not own or have access to a vehicle in
which an interlock could be installed were permitted to request a waiver, and 51 received a
waiver for the duration of the trial. Another 61 drivers obtained a waiver but later installed
the interlock, and 6 were initial installers but later waived installation. To ensure compliance
with the license restriction, waivers were monitored according to the standard or closer-
monitoring protocol relevant to their random assignment. Because this study focuses on
compliance with requirements of the interlock device, the long-term waivers were excluded
from these analyses.

All interlocks in this study came equipped with a datalogger to identify and record non-
compliant events (such as initial and rolling-retest BACs at or above .025%, refusing to take
rolling retests, or bypassing the interlock). They also recorded trip start time and duration
plus driver and vehicle identification, and they could initiate engine lockouts in response to
rapidly repeated breath-test failures as defined by the vendors.
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Westat staff (particularly Drs. Rauch and Ahlin) were responsible for monitoring offenders
randomly assigned to the closer monitoring (CM) arm of the trial, while case managers in
the Ignition Interlock Unit of the Motor Vehicle Administration (MVVA) were responsible for
monitoring offenders randomly assigned to standard monitoring (SM), because this unit had
the usual task of managing offenders assigned to Maryland’s interlock license restriction
program. In addition to Drs. Rauch and Ahlin, Westat subsidized a research assistant who
served on site as a “case manager” at the MVA to help implement the protocol for the closer
monitoring group.

2.1.1 Closer monitoring (CM)—Based on interviews with MVA officials, Westat staff
developed special procedures to closely monitor the compliance behavior of drivers assigned
to the closer monitoring treatment group but not drivers assigned to the control group. The
datalogger tracked driving behaviors and provided objective data for monitoring compliance
with interlock requirements imposed by the Maryland Motor Vehicle Administration
(MVA). Drivers in the closer monitoring group received an introductory brochure
explaining the ignition interlock license restriction program, violations of program
requirements, and the graduated sanctions such violations would trigger.

The three interlock vendors conducting business in Maryland sent raw datalogger data to
Westat on a weekly basis for all drivers who had reported for their monthly servicing
appointment in the previous seven days. These data were converted to SAS files and coded
to facilitate standardized summary reports detailing use of the vehicle and program
violations. Each week Westat staff generated and manually reviewed reports for the closer-
monitored drivers to identify the month of program participation and any violations. If no
violations were recorded on the datalogger report, protocol required that a congratulatory
letter be mailed to the driver through the MVVA, thanking him or her for driving safely
during that month and urging continued safe driving. These letters were also intended to
indicate that the MVVA was monitoring driver behavior.

Drivers who had violations documented on their monthly datalogger reports were notified
by letter of the applicable graduated sanctions they were at risk of receiving. We recognized
that communication with offenders is a crucial component of deterrence-based interventions
(Kennedy, 2006) and that the threat of added sanctions should function as a deterrent
through negative reinforcement of violation-prone behavior (Pratt et al., 2006), thereby
motivating drivers to change their actions (McBride and Peck, 1970). Letters that notify
problem drivers of relevant sanctions are often used by motor vehicle agencies and are
thought to be more effective in reducing recidivism than letters with a softer sell (Jones,
1997). Compared to alternatives like in-person counseling, letters are also relatively
inexpensive.

For their first interlock violation, the closer-monitored drivers were sent a warning letter
describing the infraction and sanctions for future violations, but giving them time to change
their behavior. Drivers who had a second month involving a datalogger violation were
instructed to report to their interlock vendor for an extra mid-month monitoring and
downloading of the datalogger. Those who had violations during three or more months were
required to report to the MVVA Medical Advisory Board for a physician’s evaluation. At this
interview, the physician evaluated the driver’s alcohol problem and could recommend
additional interventions and/or treatment, including extending required time on the interlock.

If violations occurred during two consecutive months, study protocol permitted a one-month
delay for notification of sanctions, because these drivers would not have received their
violation letter for Month 1 until after “real time” datalogger monitoring for Month 2 began.

Accid Anal Prev. Author manuscript; available in PMC 2012 November 1.
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Thus, we could not expect to see behavioral change before Month 3. Although Westat staff
prepared the violation and congratulatory letters, they were actually mailed by the MVA.

During the study’s peak enrollment, more than 1,000 drivers assigned to closer monitoring
were monitored each month; 89% of them violated program requirements at least once
during the interlock period, and 53% incurred violations during three or more months and
were referred to an MAB physician. To assist with these increased referrals, the MAB hired
an additional physician. Our records show that 88% of the CM offenders who were notified
of the need to meet with an MAB physician made an appointment to do so, and 97%
appeared for that appointment. However, study staff had no control over the physician’s
choice of sanctions or the driver’s response to sanctions imposed.

2.1.2 Standard monitoring (SM)—For drivers randomly assigned to the standard-
monitoring control group, compliance with interlock requirements was monitored according
to the usual and customary MVA practices that pre-existed the study. There was no
documented protocol specifying standardized procedures for enrolling drivers, monitoring
them during the interlock program, or suspending or terminating their involvement.
Therefore, any monitoring and sanctioning that occurred varied widely among the case
managers, even though the technical definition of a violation was the same for both study
groups. In trials such as ours, it may be difficult or impossible to document standard or usual
procedures because they are often undefined and variably enforced. We relied on
observations by Westat study staff, information from reliable sources within the MVA, and a
mandated audit by Maryland’s General Assembly.

The guiding protocol for staff in the Ignition Interlock Unit was to have the device installed
in a vehicle as required by statute and to remove the license restriction after the specified
time period had elapsed. Drivers in the standard monitoring group were often given the
“benefit of the doubt” regarding breath test failures and ignition bypasses, particularly for
less reliable interlock equipment. Datalogger reports from the vendors received cursory
review, and reports without evidence of any violations (as determined by the vendors) were
discarded. Although reported violations may have resulted in warning letters to offenders,
there were no established rules as to when that should happen, and most often no further
action (such as license suspension) was taken. Information at our disposal indicated that
drivers in the standard monitoring group were free to violate program requirements, with
essentially no repercussions.

Even egregious violations by these drivers during their final 45 days in the program (e.g.,
disconnecting the interlock, refusing rolling retests, or logging numerous breath alcohol tests
at or above the preset limit of .025) remained unsanctioned. At the end of their intervention
period, participants were sent a congratulatory letter for successfully completing the
interlock program, and despite these violations, their driver’s licenses were fully reinstated.
Some drivers assigned to closer-monitoring also committed serious violations of interlock
requirements toward the end of their program, but the MAB would be alerted to consider
delayed reinstatement.

Perhaps the most valid evidence of the weak standard monitoring by the MVA comes from
an audit conducted by the Maryland legislature from January 1, 2004 to November 30, 2006
(Maryland General Assembly, 2007). The audit concluded that MVVA policies and
procedures were not sufficient to identify and address Ignition Interlock Program violations.
These inadequacies were exemplified by failure to take appropriate follow-up and corrective
actions, delayed processing of license suspensions and revocations, deficient supervisory
review of caseworker decisions, and faulty sharing of information within the MVA
regarding pertinent license actions recorded in driver records. In a review of 20 drivers
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enrolled in the interlock program as of May 2005, 11 had incurred between 5 and 43
“significant” violations, such as breath test failures and rolling-retest refusals. None had
their conditional license suspended or revoked, and the Interlock Unit was unaware that 2
had acquired speeding violations in vehicles devoid of interlocks. Drivers who had
completed their required term on the interlock were notified of their “successful completion”
and were returned to full driving status.

2.2 Non-compliance/compliance statistics from datalogger records

Westat’s database for this study was derived from multiple sources (such as the MVA, court
records, and interlock vendors) and integrated into a single analytic file. That file included:
driver characteristics, pre-enrollment alcohol-related traffic violations, and their
administrative and/or judicial disposition (Ahlin et al., 2011); post-enrollment alcohol-
related and non-alcohol-related traffic violations; study logistics such as interlock
enrollment and termination dates; and datalogger statistics for non-compliant and compliant
events which are the focus of this study. Driver data were available for analysis from the
start of enrollment in June 2003 until the final extraction of MVA data on May 21, 2006,
resulting in almost a three-year study period.

Westat staff developed 13 indicators of non-compliance (or compliance) with requirements
of the interlock systems used in this study. Because each vendor had a distinct check-off list
of violations recorded by its datalogger, staff reviewed the myriad of possible indicators and
selected those that appeared to be universal across vendors and most relevant to the task at
hand. Table 1 defines each of these variables.

We calculated initial breath test failure rates per 1,000 engine starts two ways for each of
three BAC thresholds (.025 g/dL, .04 g/dL, and .08 g/dL) by counting as separate events
multiple failed attempts to start the engine that were 5 or more minutes apart or 60 or more
minutes apart. We also calculated rates per 1,000 engine starts for interlock disconnects,
retest refusals, retest failures, and startup violations. Then we derived two summary
measures:

a. A weighted average of all initial breath test failure rates. Weights 1, 2, and 4 were
used for failures at BAC thresholds of .025 g/dL, .04 g/dL, and .08 g/dL
respectively. These weights were chosen to penalize high threshold failures more
than low threshold failures; b) The summed total of all non-compliance rates,
including the weighted test failure rates.

In addition, we computed “initial breath tests passed per month,” which is not a pure
measure of compliance because it can also reflect the frequency of driving and therefore
attempts to start the vehicle. Lastly, we calculated separate sets of compliance statistics for
drivers with at least 6, 12, or 24 consecutive months of datalogger data.

2.3 Statistical analyses

To obtain a general sense of the pattern of non-compliance with interlock restrictions among
treatment and control group drivers, for each assignment group we computed average non-
compliance statistics based on at least 6, 12, or 24 consecutive months of datalogger data.
The interpretation of these averages is straightforward. For example, in the treatment group,
the rate of initial fails, using the .025 BAC threshold for failures 5 or more minutes apart,
was 4.9 per 1,000 engine starts among drivers with at least 6 consecutive months of
datalogger data.

We then used linear regression analysis to estimate the effects of closer monitoring on these
non-compliance statistics. Drivers could have up to three values for each indicator of non-
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compliance (also referred to as measures), one per at least 6, 12, or 24 months of continuous
datalogger data. This suggested using repeated measures models because they allow for
within-driver correlation among repeated measures of the same non-compliance/compliance
statistic.

We included in each model two dichotomous dummy variables to identify treatment-group
drivers (T = 1 for treatment group drivers and T = 0 for control group drivers) and an
analogously defined dichotomous dummy variable to identify control group drivers (C =1
for control group drivers and C = 0 for treatment group drivers). Using two dummy
variables in this way made it possible to interpret the coefficients as the effect of driver
group on the number of violations in each group and to calculate the differential effect of
group membership as a difference between the coefficients. Besides the dummy variables,
we included in the models the number of prior alcohol-related traffic violations at study
enrollment. The values for the two dummy variables and for prior violations remained the
same across the repeated measures of a driver.

To allow non-compliance measures to vary in terms of the number of months of continuous
datalogger observations, we also included in the models the continuous variable Month (m)
and the square of Month (Month2 or m2). Month squared served as a quadratic term (the
effect of which is represented by regression coefficients) that assessed potential non-linear
changes over time in the effects of the months of continuous time on the interlock.

The general form of the model equations we used can be expressed in terms of the 5 fixed
effects [T, C, m, m2, and prior alcohol-related traffic violations] plus an error term as
follows:

Measure (d, m)=b; T+b,C+bsm+bsm>+bsAR Priors+error

where Measure stands for a particular non-compliance statistic, d is for driver, m is for the
number of months of continuous datalogger data, m? refers to the quadratic term, and the
letters by — bg denote regression coefficients to be estimated from the data. The error term
had two components: the random term associated with drivers (which we call the random
driver effect) and the residual error associated with within-driver variation across the
repeated measurements.

The difference between the effect on interlock non-compliance of standard monitoring
relative to closer monitoring (bgiff = b2 — b1) is estimated by the signed magnitude of
coefficient b, minus coefficient by Similarly, the positive or negative sign of b3 (the Month
effect) shows whether non-compliance increased or decreased as the number of continuous
months on the interlock increased. Moreover, the positive or negative sign of by (the
quadratic month effect) shows that the rate of change in the non-compliance indicator
increased or decreased over months on the interlock.

Since the regression model included fixed effect variables as well as random driver effects,
we used the SAS procedure Proc Mixed (SAS, 1999) to estimate model parameters and to
calculate differences between closer monitored and control drivers. Our assessments of
statistical significance were based on two-tailed t-tests.

2The monthly pass-rate is the number of times a driver was able to start his or her interlock-equipped vehicle during an average
month. The pass-rate can increase because the driver drove more frequently during the month and/or because the interlock failed the
driver less frequently.
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3.0 Relevant theory

Our concept of closer monitoring of participants in interlock programs was based on theory
and our own experiences in conducting randomized controlled trials among offenders
assigned to interlocks. We are unaware of any previous RCT of closer monitoring per se, but
two studies of interventions somewhat similar to closer monitoring have had successful
outcomes.

Marques and colleagues (1998, 1999, 2000) found that driver counseling (involving
motivational enhancement, education, and support services) among offenders who “self
selected” themselves into an interlock program in Calgary, Canada had fewer datalogger
warnings and BAC failures than interlock participants in Edmonton, Canada who did not
receive counseling. A more structured motivational enhancement program involving
individual and group support sessions (Timken and Marques, 2001a, b) was tested among
292 first offenders assigned (without randomization) to interlocks in Texas. Pre-post
analyses showed significantly favorable changes in drinking and related problems, and
retrospective comparisons of non-equivalent but matched interlock-assigned offenders
showed that those exposed to the support program were significantly less likely to have
elevated breath tests (Marques et al., 2004; Marques et al., 2007).

Comparisons of two intent-to-treat RCTs conducted in Maryland that tested an interlock
program versus standard sanctions (Beck et al., 1999; Rauch et al., 2011) suggested that the
smaller reductions in alcohol-related recidivism associated with the second interlock
program resulted from poorer MVA monitoring and enforcement. This interpretation
contributed to the rationale for launching our own closer-monitoring RCT, which was
consonant with established theories of deterrence and behavioral change.

Thus, routine activity theory (Cohen and Felson, 1979; Felson, 2002) stresses the value of
capable guardians (Bouffard et al., 2007; Gruenwald et al., 1996); incapacitation in crime-
control theory (Nagin, 2000) recognizes the importance of intensive supervision; deterrence
theory underscores the need for swift, certain, and appropriately severe sanctions (Beccaria,
1963; Ross, 1982); theories of operant conditioning (Skinner, 1950) and social learning
(Akers, 1985; Bandura, 1977, 1986) explain how the consistency and severity of sanctions
affect the duration of a behavior and behavioral change and how learned behaviors get
unlearned; and theories of motivational enhancement (Miller et al., 1992) build the
foundation for closer monitoring.

In operant conditioning, for example, both the interlock and its human monitor have the
capacity to positively or negatively reinforce and/or punish the driver’s behavior, thereby
facilitating compliance with interlock regulations (Azrin and Holz, 1966). Continuous
reinforcement generally increases the rate of learning, especially during its initial stages; and
consistent adequately intense punishment can effectively stop undesirable behavior (Lerman
and Vorndran, 2002). Not only must drivers learn that the interlock rewards or punishes
based on the amount of breath alcohol, but they must also learn to control their drinking
before the desired car trip. According to Bandura’s social learning theories, people learn by
observing others’ behavior in the context of continuous reciprocal interactions among
cognitive, personality, and environmental influences. Through rewards and punishments,
drivers learn the rules of interlock systems and also how to break them without harmful
consequences. The style and intensity of oversight by designated monitors can affect the
learning process, as can significant others.
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4.0 Results

4.1 Demographic relationships

Of the 2,168 drivers in the study, 1,083 (essentially 50%) were closely monitored (Table 2).
For all drivers combined, the average age at enroliment was 39.1; 15% were female; 11%
were African American; and the average number of prior alcohol-related traffic violations
was 2.62. Interlocks remained on the drivers’ vehicles for an average of 1.26 years. Among
all drivers, 505 had Draeger interlocks and dataloggers installed 283 had the old model of
the Guardian interlock system, and 820 had the National interlock system. In addition, 560
drivers had the new redesigned Guardian device and datalogger, but only for less than 6
months. We, therefore, excluded those 560 drivers from the linear model that assessed
factors affecting parameter estimates of intervention duration (SAS Procedure GLM, 1999).

That model showed that the number of alcohol-related priors at enrollment had significant
positive effects on the offenders’ time on the interlock, as would be expected (Estimate =
0.203, p = 0.000), and that drivers with the old Guardian interlock had a significantly longer
average interlock period than drivers who had the National interlock (Estimate = 0.117, p =
0.014). However, study-group assignment, age at enrollment, and being female or African
American did not have significant effects on the length of the intervention (table not shown).

4.2 Effects of closer monitoring on non-compliance

Since compliance-related statistics can be investigated only for periods during which
interlocks were installed, we limited our analyses to drivers who had at least 6 months of
continuous datalogger data. Based on preliminary analyses, we chose 6 months as the cutoff
time to ensure statistical stability for the focal statistics. Table 3 displays those compliance
statistics (per 1,000 engine starts) by study-group assignment, controlling for the number of
continued months of available datalogger data.

By comparing the two study groups with at least 6 months of continuous data, we found that
average non-compliance was systematically lower for the closer monitored than control
drivers. The weighted overall averages of initial breath test failures per 1,000 engine starts
were 2.0 for the closer monitored and 2.8 for control drivers and the combined non-
compliance event rates were 23.4 and 32.0, respectively. Parallel differences also occurred
for all initial breath test failures per 1,000 engine starts at all three BAC levels at least 5
minutes and at least 60 minutes apart and for disconnects, retest refusals, retest failures, and
start-up violations. All these non-compliance rates were lower for closer monitored than
control drivers when based on data series of at least 6, 12, or 24 months.

An examination of the average maximum and minimum non-compliance values among
drivers in the three separate datalogger series showed that the control group had a larger
maximum value than the closer-monitoring group in 26 of the 36 comparisons (3 datalogger
series times 12 indicators of non-compliance). Regardless of study group, all the minimum
non-compliance values were zero, indicating that every driver complied with interlock
requirements on at least one occasion (data not shown).

4.3 Effects of interlock duration on noncompliance

Perhaps most important, the downward trend in the non-compliance statistics over time on
the interlock provided evidence for the presence of learning or habituation. Based on at least
6, 12, and 24 months of interlock data, the weighted overall average of initial breath test
failures per 1,000 engine starts was respectively 2.0, 1.5, and 1.1 for the closer monitored

41n two cases, the two groups had the same rates when rounded to the first decimal.
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and 2.8, 2.5, and 1.6 for the control group. Thus, the failure rates for both study groups
declined as a function of the length of the interlock series. For non-compliance event-count
totals, the averages for at least 6, 12, and 24 months of data were 23.4, 18.4, and 11.3 for the
closer-monitored and 32.0, 29.1, and 16.9 for their controls.

Similar downward trends occurred in threshold-specific non-compliance among both study
groups as the continuous data series increased, regardless of the driver’s BAC level and time
between failures. Furthermore, disconnects, retest refusals, and retest failures declined over
time for each study group.

4.4 Model parameters and study-group differences

For each non-compliance statistic, Table 4 presents model parameter estimates for the
covariates that represented study-group membership, plus their statistical significance, as
well as differences between those estimates for the two groups, including statistical
significance and standard errors for those differences. These findings revealed that closer
monitoring had the desired effect because it significantly reduced weighted initial test failure
rates and total non-compliance event counts, as well as 5 of the 6 single measures of initial
breath-test failure. Closer monitoring also reduced disconnects, retest refusals, retest
failures, and start-up violations, but none of these study-group differences was significant at
the .05% level. In addition, the treatment group had slightly more initial breath-test passes
per month than their controls, but this difference did not reach statistical significance.

Learning or habituation effects were clearly evidenced in Table 4 by the statistically
significant negative coefficients for the linear term in the length of data series (Month). The
linear term was —0.09 (p <.001) for weighted initial test failures, and —1.18 (p < .001) for
the sum of non-compliance event rates. Analogous learning patterns were evident for initial
test failures at every BAC and timing threshold, and for retest refusals. Although retest
failures also had a negative coefficient (—0.08), it was not significant, p = .059. However, it
should be noted that the quadratic term for months of continuous datalogger data was
significantly positive for most indices of non-compliance, including both summary
measures, which indicates that over time, learning tapered off.

The number of alcohol-related priors at the time of enrollment had inverse non-significant
effects on most of the non-compliance indicators, but each additional prior at the time of
enrollment was associated with a significant increase of about 4.7 in the monthly rate of
initial breath tests passed. This suggests that drivers with more alcohol-related priors had a
higher monthly rate of successfully starting their vehicles. Although puzzling, this finding
has no implications for the comparative effectiveness of the two types of monitoring.

4.5 Summary of key findings

A. Compared to standard monitoring, closer monitoring significantly reduced:

»  The frequency of initial breath test failures, 5 or more minutes apart, at or
above BAC thresholds of .025 g/dL, .04 g/dL, and .08 g/dL;

»  The frequency of initial breath test failures, 60 or more minutes apart, at or
above thresholds of .025 and .04;

*  The weighted average of all initial breath test failures, where higher
weights were given to failures at higher BAC levels; and

*  The weighted total non-compliance rate, which involved all types of non-
compliance (initial breath test failures, interlock disconnects, retest
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refusals, retest failures, and other startup violations like bypassing the
interlock).

All these separate indicators of non-compliance showed lower rates (per
1,000 engine starts) for the closer-monitoring group, but only the study-
group differences for initial breath-test failures were statistically
significant.

B. for each study group, rates for all but one indicator of non-compliance decreased as
time on the interlock increased. For all drivers combined, the linear model that
controlled for other fixed effects showed that the downward trend in non-
compliance over continuous months of datalogger data was statistically significant
for 9 of the 12 indicators of non-compliance. These results clearly suggest that
drivers learned to improve their compliance over time.

C. The positive and significant quadratic term for most indicators of non-compliance
suggests that the rate of decreasing non-compliance with requirements of the
interlock tapered off over time.

D. The pre-enrollment number of alcohol-related traffic violations had no significant
effect on compliance behaviors we examined except that the number of priors was
positively and significantly related to the average number of initial breath tests
passed per month.

5.0 Discussion

5.1 Study limitations

In theory, the closer-monitoring model had built-in strategies to enhance compliance, based
on stepped-up sanctions for repeated hon-compliance and monthly congratulatory letters for
compliance. However, the power to implement and enforce sanctions, to extend the duration
of the interlock, and/or to prescribe treatment for alcohol problems rested with the MVA,
and Westat does not have electronically available data concerning the extent to which
specific sanctions and remedies were activated or imposed. Similarly, Westat has limited
(although reliable) first-hand information about MVA’s monitoring of control-group drivers,
but the audit by the Maryland legislature (from 2004-2006) concluded that the MVA
essentially ignored the non-compliance of interlock drivers (Madigan, 2007; Maryland
General Assembly, 2007).

To be most effective, sanctions should swiftly follow violations of interlock restrictions.
However, delays in timely sanctions occurred for several reasons: Datalogger data were
downloaded weekly, but for the prior month; it took time to process vendor data and prepare
appropriate letters; we deliberately allowed time for warnings to change behavior; technical
problems arose in linking vendor data to existing MVA records, and there were other
uncontrollable data-handling problems.5 Unlike the two previous RCTs conducted in
Maryland, this trial had no preset period of intervention or followup. The length of
intervention was determined by the agency that prescribed conditional relicensure or its later
extension or suspension. Such variability reflected reality, but it complicated some statistical
analyses.

5.2 Conclusions

This study convincingly demonstrates that closer monitoring substantially increased
compliance with interlock restrictions that blocked drivers from driving their vehicles with

SFor a discussion of similar problems, see Simpson and Robertson, 2001.
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even trace amounts of breath alcohol. If increased compliance over time represents learned
separation of drinking from driving, ignition interlocks might be a sufficient or causally-
mediated condition (Holland, 1986) for reducing alcohol-related traffic violations, but not
necessarily a necessary condition, since there can be alternative ways to separate drinkers
from driving.

There is mounting evidence that the public, national media, and advocacy groups for
highway safety support efforts to increase use of ignition interlocks, not only because they
may help alcohol-impaired drivers unlearn their propensity to drive intoxicated but because
of the interlock’s potential for incapacitation [Cook and Gearing, 2009; MADD, 2010;
National Highway Traffic Safety Administration (NHTSA), 2007; Washington Post, 2010].
In a 2009 national survey by the Insurance Institute for Highway Safety (1IHS), 84% of
respondents supported interlock use for convicted drunk drivers, and 64% said it would be a
good idea to have interlocks in all cars if the technology proves reliable. By 2009, all but
three states had laws or administrative regulations permitting or authorizing interlock
programs (I1HS, 2009).

As ignition interlocks become more universal for first and multiple DUI/DWI offenders, key
monitoring and corrective issues remain. Besides organizational and staff commitment,
effective monitoring will depend on the availability of human and financial resources. The
Dutch-sponsored study (Vanlaar et al., 2010) identified a minority of offenders who were
clearly resistant to internalizing (learning) requirements of interlock programs. Their
excessive failures at the outset stayed constant over time, and in another subgroup of
offenders compliance deteriorated over time. As part of a reinforcement plan to address
interlock non-compliance among hard-core drinkers, the Dutch program now includes a
treatment component, and Sweden’s interlock program includes regular medical checkups to
alter habits of alcohol use (Bjerre and Thorsson, 2008).

Adding treatment (with accountability) to interlock programs is consistent with guidelines
for sentencing DWI offenders published by NHTSA and the National Institute on Alcohol
Abuse and Alcoholism (2005). Some researchers also contend that “evidence of a beneficial
effect of the integration of rehabilitation and interlock programs” could strengthen
relationships with treatment providers (Beirness et al., 2003, pg 181). However, treatment
for alcohol problems is not a panacea (Willenbring, 2010); so alternative restraints may be
necessary, especially after the interlock devices have been removed in the wake of re-
licensing or indefinite license suspension.
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