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Executive Summary
This report presented the design and development of an evaluation plan for Senate Bill 1046 and
its mandate of ignition interlock devices as a sentence for DUI offenses.
Overall, the evaluation of the effectiveness of the IID program will explore whether the
implementation of an IID program as mandated by SB 1046 in California can affect the frequency
of DUI-related accidents and their outcome severity. In addition, the evaluation will hypothesize
whether sociodemographic factors, such as age, gender, and geographic location are related to
committing DUI offenses or repeating the offence even after being in the program or convicted.
This report lays the foundation for this evaluation that will be conducted in 2024 by designing an
evaluation plan informed by current literature.
The review of the last 12 years of literature and research in IID program installation and
implementation showed that useful sources of data for IID program evaluation include drivers'
records and DUI conviction data; survey data from participants in the ignition interlock device
program; and DUI-related crash data on the number of injured and fatalities. In addition, analysis
of variance, time series analysis, descriptive statistics, chi-square test of independence, linear
regression, logistic regression, and semi-structured interviews were among the most commonly
applied analytical approaches.
Based on the findings of this research, the recommended evaluation plan of SB1046 revolves
around three research questions:
1. Are there significant changes in the frequency or severity of DUI-related crashes in CA
that could be possibly attributed to the IID program implementation?
2. What is the impact of the IID program in CA on DUI recidivism?
3. What is the impact of SB 1046 on IID installation rates?
SB 1046 specifies that the evaluation of the new policy should focus on data collected between
January 1, 2019, and January 1, 2024, and that a period of similar duration prior to the
implementation of the program needs to be selected as a comparison/control group. Therefore, it
is suggested that the 2019–2024 data should be compared to the immediately preceding 5-year
period, January 1, 2014, and January 1, 2019, inclusive. In addition, attention must be paid in the
analysis to the time period between January 1, 2014, and January 1, 2019, since four California
counties were part of the pilot program defined by AB 91. It is suggested not to include the data
regarding these four counties in the control group.
For the aforementioned period, data should be collected on the number of:
•

injuries and deaths resulting from alcohol-related motor vehicle accidents;
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•

DUI-related crashes;

•

IIDs in use compared to the total number of DUI offenders required to install an IID;

•

installation rates of IID compared to the prior five-year period;

•

individuals convicted more than one time for driving under the influence of alcohol;

•

individuals who were required to have a functioning, certified IID installed as a result of
the program who killed or injured anyone in an accident while he or she was operating a
vehicle under the influence of alcohol;

•

individuals who were required to have a functioning, certified IID installed as a result of
the program who were convicted of an alcohol-related violation;

•

lockouts while an IID is installed, obtained from the IID providers.

Depending on the data and the research question, the authors propose the use of descriptive
statistics, time series analysis, analysis of variance, and logistic regression to evaluate the
effectiveness of the IID law on DUI-related crash frequency and severity, as well as DUI
recidivism.
The proposed evaluation plan will be affected by several limitations, including limited follow-up
time for DUI offenders due to the need for a prompt evaluation before the end of the mandate,
reduced post-conviction time for DUI offenders convicted in the last 36 months of the mandate,
adjudication time lag, reporting errors in data, inaccurate abstracts of conviction, effects of the
COVID-19 pandemic on driving behavior and DUI offenses, and inaccuracy of geographic
location.
The expected barriers and challenges to the successful implementation of the IID program include
financial burden associated with IID and DUI offense, relicensing fees, insurance fees, cost of
treatment completion, and poor monitoring of DUI offenders in the IID program. Therefore, the
analysis of data should be cautiously conducted considering the limitations and barriers that might
affect the results and their interpretation.
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1. Introduction
Although there have been trending reductions in impaired driving fatalities in the United States
over the past few years, Driving Under the Influence (DUI) arrests and impaired driving fatalities
are still a problem. The National Highway Traffic Safety Administration (NHTSA) reported
10,142 alcohol-impaired driving fatalities in 2019, which accounted for 28% of total fatal traffic
crashes (Highway Traffic Safety Administration and Department of Transportation 2019;
NHTSA n.d.). Each day, about 28 people in the US die in DUI crashes (NHTSA n.d.; Highway
Traffic Safety Administration and Department of Transportation 2019; National Highway Traffic
Safety Administration 2020). An alcohol-impaired driving fatality is defined as a fatality in a crash
involving a driver or motorcycle rider (operator) with a blood alcohol concentration (BAC) of .08
grams per deciliter (g/dL) or greater.
Impaired driving is a serious problem in California. In 2019, about 937 people were killed in
alcohol-related crashes. This accounted for 26% of all traffic fatalities in California (decrease of
5.1% with respect to 2018) (Highway Traffic Safety Administration and Department of
Transportation 2019; NHTSA n.d.). Alcohol-impaired driving is a primary collision factor in
California.
Common sanctions to counteract DUI offenses comprise probation time, jail time, DUI programs,
and the installation of Ignition Interlock Devices (IID). The length of the sanctions depends on
whether the offender commits a first offense or a repeat offense (second, third, or higher). Alcohol
ignition interlocks (IID) are devices installed on vehicles that, by requiring a breath test before the
engine can be started, prevent drivers with more than minimal amounts of alcohol in their breath
from operating vehicles.
Research has shown that interlock programs reduce the incidence of impaired driving when an
interlock device is installed in the vehicle (Nochajski et al. 2020b; Le et al. 2019). In 2010, a study
of New Mexico’s interlock program (Marques et al. 2010) found that IID programs substantially
reduce recidivism while the devices are installed on the offenders’ vehicles (both first and multiple
offenders). The study also shows that the interlock record produced by DUI offenders is a valuable
tool for predicting recidivism once the interlock is removed and that this record clearly identifies
subgroups of offenders who are resistant to interventions. In 2019, a study of the Minnesota IID
program showed that the recidivism rate of offenders who are given an IID device is half compared
to the recidivism rate of offenders who do not install the IID device (Le et al. 2019). The
Minnesota study also shows that first-time offenders are about 13% less likely to get arrested again
after removal of IID device. Studies in other US States, Sweden, and Canada show similar benefits
of IID installation (Fieldler, Brittle, and Stafford 2012; Bauer 2015). However, research also shows
that the long-term effects of interlock programs in reducing DUIs are an area of concern (Teoh et
al. 2021), as the preventative benefits seem to decrease after the removal of the device. In addition,
many existing studies do not include sociodemographic stressors (Smart et al. 2018), randomized
control trials (Willis, Lybrand, and Bellamy 2004), or other factors such as co-substance use.
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1.1 Previous California legislation on Ignition Interlock devices
Ignition Interlock Devices were introduced in California in the early 1990s. California was the
first US state to enact legislation that authorizes judges to requires the installation of IID for DUI
offenders (Fulkerson 2003). However, judges did not sentence most repeat DUI offenders to install
the IID. Therefore, in 1993, Assembly Bill 2851 introduced the requirement that judges order all
repeat DUI offenders to install IIDs. However, the annual reports of the California DUI
Management Information System show that a small percentage (less than 20%) of DUI offenders
were ordered by the court to install an IID device (Chapman, Oulad Daoud, and Masten 2015).
In 1999, Assembly Bill 762 added new provisions to the existing IID laws. AB 762 required
persons convicted of driving while suspended for DUI offenses to install an IID for a period not
to exceed three years or until their driving privilege is reinstated. AB 762 also provided incentives
for repeat DUI offenders to reinstate early if they install an IID and encourages judges to order
first DUI offenders to install an IID in the case of aggravating factors. The evaluation of the
effectiveness of these initial IID laws in California gave mixed results and revealed that IID are
effective only in specific contexts and among specific groups of offenders.
In 2006, Assembly Bill 979 was implemented to reduce the mandatory suspension/revocation
period for DUI offenders if the offender installed an IID. The reduction was substantial, as it
reduced suspension/revocation time from a 12 to 30 months range to only 12 months.
In 2009, Senate Bill 1388 transferred regulatory authority of all mandatory IID programs from the
state courts to the DMV. This bill also authorized the DMV to require any person convicted of
driving while suspended for DUI offenses to install an IID on all vehicles that the driver
owns/operates.
In 2010, three separate IID legislations were introduced: SB 598, AB 91, and SB 895. SB 598
allowed second and third DUI offenders convicted of an alcohol-only misdemeanor (CVC 23152)
the option of a restricted driver’s license after completing a suspension period if they, among other
conditions, installed an IID for the remainder of their suspension period. AB 91 established a pilot
program in four California counties (Alameda, Los Angeles, Sacramento, and Tulare) that, from
July 1, 2010, to January 1, 2016, required all offenders convicted of first-time or repeat DUI
offenses (CVC 23152 and 23153) to install an IID on all their vehicles to obtain a restricted,
reissued, or reinstated driver's license. The required time period for IID Installation ranged from
5 to 48 months, depending on the number of prior DUI convictions. SB 895 terminated the 1year Administrative Per Se (APS) license suspension period if the person met the conditions under
SB 598, including the installation of an IID.
The evaluation study of AB 91 (Chapman, Oulad Daoud, and Masten 2015) shows that IID
installation rates increased to 42.4% during the pilot period in the pilot counties, compared to
2.1% during the pre-pilot period. The installation rates were highest among first-time DUI
MINETA TRANSPORTATION INSTITUTE
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offenders. However, the study concluded that the license-based rates of DUI convictions in the
pilot counties during the pilot program were not significantly different from the pre-pilot period.
Further evaluation of the AB 91 pilot program (Research and Development Branch 2016)
indicated that in the pilot counties there were no differences in DUI recidivism and crash
involvement of DUI offenders than those in the non-pilot counties. In addition, this study shows
that the IID can be associated with reduced DUI recidivism among specific DUI offenders' groups,
but with a substantial increase in subsequent crashes among IID installers with respect to
suspended or revoked DUI offenders. The results also show a strong association between an IIDrestricted driver’s license and reduced DUI recidivism.
In 2017, in an attempt to deter motorists from driving while impaired, and thereby enhancing road
safety, Governor Brown signed Senate Bill 1046 (SB:1046 2016) into law. The new law mandates
that, from January 1, 2019, to January 1, 2026, all repeat and all injury-involved DUI offenders
install an IID for a time period ranging from 12 to 48 months (one to four years), depending on
the number of prior DUI convictions. DUI offenders who install an IID are allowed to drive
anytime and anywhere if the vehicle is equipped with an IID. The evaluation of SB 1046 is the
focus of this report and will be presented in detail in section 1.2.
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Table 1. Summary of California DUI Legislation Pertaining to IID
Legislation

Year
Early 1990s

AB 2851

1993

AB 762

1999

AB 979

2006

SB 1388

2009

SB 598

2010

AB 91

2010

SB 895

2010

SB 1046

2017

California legislation on IID
Judges are authorized to order IID installation for repeat DUI
offenders.

Judges are required to order IID installation for repeat DUI
offenders.
Persons convicted of driving while suspended for DUI offenses need
to install an IID for a period not to exceed three years or until their
driving privilege is reinstated.
Incentives for repeat DUI offenders to reinstate early are provided if
they install an IID.
Judges are encouraged to order first DUI offenders to install an IID
in case of aggravating factors.
Mandatory suspension/revocation period is reduced if the DUI
offender installed an IID.
Regulatory authority of all mandatory IID programs transferred from
state courts to DMV.
DMV is authorized to require any person convicted of driving while
suspended for DUI offenses to install an IID on all vehicles that the
driver owns/operates.
Second and third DUI offenders convicted of alcohol-only
misdemeanor (CVC 23152) have the option of a restricted driver's
license after completing a suspension period if they, among other
conditions, install an IID for the remainder of their suspension
period.
Pilot program in four California counties is established that, from
July 1, 2010 to January 1, 2016 requires all offenders convicted of
first-time or repeat DUI offense (CVC 23152 and 23153) to install
an IID on all their vehicles to obtain a restricted, reissued or
reinstated driver's license.
The 1-year Administrative Per Se (APS) license suspension period is
terminated if the person meets the conditions under SB 598
including the installation of an IID.
Extends the existing AB 91 pilot program until January 1, 2019.
Effective January 1, 2019 until January 1, 2026, allows persons
convicted of a first alcohol-related DUI offense and requires persons
convicted of a first alcohol-related DUI offense with injury and
persons convicted of a repeat alcohol-related DUI offense to install
an IID for a specific period of time.

1.2 California Senate Bill 1046
From January 1, 2019, to January 1, 2026, California Senate Bill 1046 mandates that all repeat
and all injury-involved DUI offenders install an ignition interlock device (IID) for a time period
ranging from 12 to 48 months (one to four years), depending on the number of prior DUI
convictions. A list of the main type of violations related to DUIs is provided in Table 2. A summary
MINETA TRANSPORTATION INSTITUTE
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of mandatory IID installation periods defined by SB 1046, depending on the type of violation and
number of previous citations, is provided in Table 3.
Table 2. List of Violations Related to DUI
Violation
CVC 23103
CVC 23140
CVC 23152

Reason
Reckless driving
Underage DUI (BAC>0.05%)
Driving under the influence of alcohol or drugs
(BAC > 0.08%)
Driving under the influence of alcohol or drugs and
then causing physical harm to someone (BAC >
0.08%)
Gross Vehicular Manslaughter While Intoxicated

CVC 23153
California Penal Code 191.5
California Penal code 192.5
CVC 13353
CDC 14601.2

Vehicular Manslaughter involving vessel
Refusal to submit a chemical test
Driving while suspended for DUI conviction

Table 3. Summary of Conviction Length per SB 1046 (DMV 2021)
Number of prior DUI
convictions within 10 years
0

1
2
3 or more

1 or more prior felony
convictions

Mandatory IID restriction
term (non-injury offense CVC 23152)
0

Mandatory IID restriction term (injury
offense or vehicular manslaughter offense CVC 23153, CPC 191.5, CPC 192.5)
1 year

3 years

4 years

1 year
2 years
3 years

2 years
3 years
3 years

DUI offenders who install an IID are allowed to drive anytime and anywhere if the vehicle is
equipped with an IID. This program applies to all DUI offenders convicted of a DUI involving
alcohol or a combination of alcohol and drugs in the period in which the law is in effect, except
for first-time offenders whose violation did not result in injury, offenders who were
administratively suspended after their arrest, and offenders approved for an IID exemption.
Offenders may immediately comply with the required IID installation without serving any
suspension or revocation period.
The law also allows those who receive a suspension to obtain an IID-restricted driving privilege
and receive credit toward their required IID restriction period if they are later convicted of a DUI.
In addition, courts have the discretion to order a non-injury first DUI offender to install an IID
for a period of up to 6 months. If the court does not order IID installation, a non-injury first
offender may apply for a driver’s license for IID restrictions or restrictions that allow them to drive
to, from, and during their employment and to and from a DUI treatment program for 12 months.
MINETA TRANSPORTATION INSTITUTE
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Offenders convicted of driving while suspended due to a DUI offense are also ordered IID
installation for a period ranging from one to three years based on prior convictions.

1.3 Aim and Organization of the Report
The objective of this project is to design and develop an evaluation plan for SB 1046 and its
implementation of ignition interlock devices. The design presented in this report offers a new
viewpoint with respect to previous evaluations of similar laws that are focused on an expert
scientific approach and data analysis. This evaluation design is based on a thorough review of
existing literature on IID laws performed through a comprehensive meta-analysis.
After this initial introduction, which reviews the California legislation pertaining to DUI laws and
IID installation, this final report describes the process and results of the comprehensive metaanalysis of the relevant literature related to IID effectiveness (Chapter 2), a summary of current
literature, and a description of possible evaluation processes with relative research questions
(Chapter 3). Chapter 4 focuses on the recommended design of the evaluation plan, with a
description of the selected research questions, as well as details of the required data and proposed
statistical approach to assess the effectiveness of the IID program in California.
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2. Systematic Literature Review Through
Meta-Analysis Approach
In order to address all the significant factors that can potentially contribute to developing a
practical and useful program assessment model, a significant review of related literature is required.
A meta-analytic approach is applied to examine the comprehensive literature related to the IID
effectiveness for the period 2010 to 2022. Literature search sources, search terms, selection and
rejection procedures adopted for this systematic literature review, as well as a summary of findings
are specified as followed.

2.1 Sample of Studies
A comprehensive literature search was conducted using both Google-based and library databases.
Google Scholar was first used to seek references that were examined for relevance to the main
scope of the project. To further analyze existing literature, a similar search was conducted on
literature in the Science Direct database.

2.2 Search Terms
The primary search term included "ignition interlock program". After the initial listing of articles
was obtained, reference lists were checked to determine whether any other related studies could be
included. In a concurrent process, subject matter experts from DMV and CalSTA were consulted
for reference to reports and documents that had not been identified by the prior, formal search
procedure.
Following this initial procedure, the collected literature was examined and potential factors
associated with the effective evaluation of the ignition interlock law in various parts of the US and
the world were identified.
On the basis of these initial findings, a specific search in the aforementioned databases was
conducted using the following terms: ignition interlock device effectiveness, ignition interlock device
effectiveness California, effectiveness of ignition interlocks community, ignition interlock evaluation of
the implementation, ignition interlock device evaluation, state ignition interlock programs, alcohol
ignition interlock program.
The search was divided into different year categories to assure all existing literature was included
for inspection. When these elicitation processes no longer yielded new citations, a final listing of
articles was compiled. This research yielded more than 15,000 documents available over the years
from 2010 to 2022. The chosen literature included journal articles, conference proceedings,
reports, and book sections on IID use and effectiveness.
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2.3 Inclusion and Exclusion
Each article was evaluated based on its title, abstract, and a quick review of text to decide upon its
selection or rejection. The studies and articles were further inspected to ensure they met the four
criteria for inclusion in the meta-analysis: (a) the objective of the study or research questions are
directly related to measuring the effectiveness of the ignition interlock program, regardless of the
study location (either inside or outside of USA); (b) the study includes information on the sources
of data used for evaluation; (c) the study includes a number of factors, such as sociodemographic
or behavioral or previous recode of DUI, when the data was collected through survey analysis; and
(d) the study includes sufficient information on benefits and limitations of the data/analysis/results
related to the ignition interlock evaluation.
Any studies discussing the physical or technical aspects of ignition interlock devices or the like
were excluded. A majority of papers were repeated in both databases, and a large proportion was
not relevant to the overall scope and objectives of this project. All these were excluded. In addition,
articles in languages other than English were excluded.
After removing the duplicate articles, and applying this filtration, a total of 276 articles were saved
for further investigation.

2.4 Literature Collection and Results
Using the above-mentioned process, a total of 276 articles were saved and closely investigated.
Each article was evaluated based on its title, abstract, and a quick review of text to decide upon its
selection or rejection. Finally, a total of 96 papers were found as most relevant to the topic and
scope of the project, a list of which is provided in Appendix A.
2.4.1 Data
The literature review shows that various researchers have taken advantage of various data sources
and methodologies based on specific research questions or hypotheses defined. However, the data
can be categorized into three main categories:
1. drivers' records and DUI conviction data;
2. survey data from participants in ignition interlock device program;
3. DUI-related crash data on the number of injured and fatalities.
The first category, drivers' records and DUI conviction data, includes data such as
•

Interlock device data
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•

Driving records of the DUI offenders

•

Blood alcohol level data (for DUI offenders)

•

Number of previous violations of DUI offenders while in the ignition interlock program

The second category is constituted by data collected from participants in ignition interlock device
programs through surveys. The surveys consisted of questions that assess the relationship between
special factors with the recidivism of DUI among offenders in the program. The majority of surveys
contain sociodemographic factors, behavioral factors, previous DUI offenses, and participants'
opinions on the effect of ignition interlock devices on their driving behavior. The surveys were
usually completed by the participants in the ignition interlock device program before entering the
program and after exiting it.
The third category of the data is usually publicly available or attainable and consists of the record
of accidents that occurred as a result of DUI annually, per specific location. The data provide
information on the number of DUI-related crashes and their consequences of either injury or
fatality.
2.4.2 Statistical Analysis
Identifying proper statistical methods to analyze data is a significant step in yielding useful
information and insights about the effectiveness of the ignition interlock program. Therefore, in
order to identify the most useful statistical methods for data analysis on the effectiveness of the
ignition interlock program law, all statistical approaches were extracted from the final list of 96
papers. The most common analytical approaches are:
•

Analysis of variance

•

Time series (autoregressive integrated moving average)

•

Descriptive statistics

•

Linear regression

•

Chi-square

•

Survival analysis

•

Literature review

•

Multivariate logistic regression analysis

•

Retrospective cohort design
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•

Semi-structured interviews

•

Binary logistic regression

It is worth mentioning that selecting the most proper statistical approach is dominated by the
specifications of the available data to investigate the research objectives.
2.4.3 Research Questions and Hypotheses
While different papers used a variety of data and methods, the research questions and hypotheses
they addressed were duplicated or repeated among all the relevant papers. Overall, the research on
the effectiveness of IID programs seeks to explore whether the implementation of an IID program
can affect the rate of DUI-related accidents and their outcome severity. In addition, the research
seeks to hypothesize whether specific factors (such as sociodemographic, behavioral, driving
patterns, and drinking patterns) are related to becoming a DUI offender or repeating the offence
even after being in the program or convicted. The detailed research questions can be summarized
as:
•

Is there a relationship between IID program design and Implementation and the rate of
IID in use in a geographic location?

•

Is there a relationship between IID program implementation and frequency of DUI-related
accidents over a specific period of time/specific location?

•

Is there a relationship between IID program implementation and severity consequences of
DUI-related accidents over a specific period of time/specific location?

•

Is there a relationship between the IID program and DUI recidivism?

•

What specific factors can be attributed to DUI recidivism among first-time offenders?

•

What specific factors can be attributed to DUI recidivism among repeated offenders?

Based on the results of the review of the relevant literature provided in this section, several specific
approaches can be proposed for evaluating the effectiveness of the IID program in California. A
detailed discussion of the possible evaluation plans and research questions based on the 96 papers
identified by the meta-analysis is presented in Chapter III.
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3. Possible Evaluation Plans and Research Questions
This chapter includes a discussion of various approaches to evaluating the effectiveness of the IID
program from different perspectives of research as well as barriers and challenges in implementing
IID law and installation. Section 3.1 includes a review of some selected relevant literature. An
overview of the various possible approaches is also discussed in sections 3.2 to 3.5. The list of full
relevant references identified by the meta-analysis is provided in Appendix A.

3.1 Review of Selected Literature
The analysis of the relevant literature is divided between research conducted outside the USA
(section 3.1.1) and domestically (section 3.1.2).
3.1.1 Evaluation of IID Program Effectiveness Outside the United States
According to a report from the European Parliament’s Committee on Transport and Tourism
(Luis and Moncayo 2014), while the use of IID programs as part of rehabilitation programs
targeting certain types of users (e.g., hard-core drink drivers, recidivists, or first-time drink-driving
offenders) could be an important contribution to road safety to reduce the number of road victims,
IID as a preventative measure in specific categories of commercial vehicles is not recommended
due to high costs and few numbers of DUI-related deaths that involve commercial vehicles.
Research conducted in Canada analyzed the effectiveness of IID programs among DUI offenders
with voluntary and mandatory IID installation. The research used survival analysis and time-series
analysis as well as descriptive statistics and showed that the IID program was associated with a
positive impact on reducing the risk of DUI-related convictions while driving, with no difference
among either group considering crashes. They also reported significant, yet temporary, reductions
in the number of DUI-related crashes in the first and seventh month after the program was
implemented with a 13.32% and 9.93% decrease, respectively. In addition, the time-series results
suggested a small marginal decrease in the number of accidents. However, no significant effects
were observed associated with the implementation of the IID program on the number of those
DUI-related accidents with fatal and serious injuries (R. Robertson and Vanlaar 2010; R. D.
Robertson and Pashley 2015; “Behavioral Patterns of Interlock Offenders: Phase II” 2013).
A more recent study conducted in Ontario, Canada showed that when proper incentivizing is
added to the IID installation, installation rates are expected to increase. This study found that
incentivization of interlock installation by eligible drivers has additional advantages over mandated
installation programs, and if incentives are attractive, they can also be used to leverage other
positive outcomes beyond increased installation rates (Ma et al. 2016).
A study on tracking drivers involved in DUI-related crashes, with the sentencing of license
cancellation and IID installation between 2008 to 2013 in Australia, used data files related to the
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convicted drink-driving offence, data files with information on license status changes, ban from
driving, license conditions, and driver’s demographic. The data for 10 years before the index
offence was also required to determine whether it was the first or a repeat offence. The data was
divided into groups based on the changes in the IID law and compared using descriptive statistics
for measuring the effects of the IID program on DUI-related incidences. The results revealed that
the drink-driving measures have both been successful in reducing DUI-related offences and
crashes. It further showed that the IID had a positive effect on reducing DUI-related incidences
both during the IID program and during the nature intervention period (Watson et al. 2015;
Fitzharris et al. 2015).
3.1.2 Evaluation of IID Program Effectiveness in the United States
Regarding the research conducted in the US, several useful approaches, data sources, and results
for policy making and informed decision making in IID program evaluation were analyzed. A
comprehensive review of the IID program laws in fifty states in the US was conducted by ShulmanLaniel et al. to assess how the laws were changed over time to provide insights for policymakers
and researchers in law evaluations (Shulman-Laniel et al. 2017). The results showed that states
have faced continuous challenges in a number of policy issues such as for whom IID should be
mandated and whether a license should be suspended for DUI prior to reinstating driving
privileges with or without an IID. Furthermore, the research proposes some of the additional
public health and societal benefits of IID installation beyond drink driving prevention such as
enabling DUI offenders to maintain employment, manage family responsibilities, attend treatment
sessions, or obtain education or training during the DUI sentence.
In a report from the National Highway Traffic Safety Administration (McKnight et al. 2020)
examining the relationship between changes in interlock law and interlock use, the extent of
interlock use was compared before and after changes to interlock laws were enacted in Florida and
West Virginia. To understand changes in interlock use, archival data from interlock vendors and
State agencies were gathered. The data was archived before and after the implementation of each
legal change. The analyses were limited by the data available. McKnight et al. discussed that
different measures of interlock use can be considered such as:
•

Installations—The number of instances in which an interlock was newly installed on a
vehicle

•

Interlocks-in-Place—The number of interlocks that are currently installed in vehicles at a
given time. Other studies used the term “interlocks-in-use”

•

Installations as a Proportion of Those Eligible—A measure that accounts for overall
changes in DUI rates

•

Lack-of-Use—A measure of the extent to which interlock-equipped vehicles were not used
frequently or at all, derived from interlock log data on the number of vehicle starts
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The results of this analysis identified increases in interlock use in Florida and West Virginia after
the implementation of the interlock laws. The number of interlocks-in-place did not show
significant changes in interlock use in either state, but this may have been due to a limitation of
the data. The findings reveal there was an increase in interlock installations following changes in
the DUI laws in each State. This study also found that barriers to interlock use arose when
eligibility to enroll in an interlock program is connected to meeting obligations unrelated to DUI
charges, such as paying past fines, taxes, or child support.
To review the IID program law in the state of Texas, the strengths and weaknesses of the IID
statutes were compared with Colorado, New Mexico, and Washington, and the findings were
shared and discussed with four focus groups including prosecutors, members of the judiciary,
probation officers, and ignition interlock manufacturers. The goal of this research was to gain
qualitative insight into the strengths of Texas’ ignition interlock statutes, the weaknesses of Texas’
ignition interlock statutes, the application of Texas’ ignition interlock statutes, the impacts of
newer statutes designed to incentivize IID installation, and recommendations to improve Texas’
ignition interlock statutes (Prescott et al. 2018).
In Nochajski et al., a total of 166 IID program participants were asked to complete two surveys
from the period of arrest to IID installation and during the period of IID use (Nochajski et al.
2020a). The survey included questions on demographics, driving environments and transportation
needs, reported driving activities, and reported drinking activities. The results showed that IID
users made some adjustments in their drinking behavior, including how, where, and the amount
consumed. The findings suggest that applying specific intervention efforts could extend the
benefits of the IID beyond the sanction period. Another study of the relevant literature on the IID
program reported that recidivism rates can be reduced by 50 to 90 percent for offenders while the
IID is installed (Fell and Scolese 2021).
The interlock offers an opportune time for tailoring targeted interventions to develop habits to
separate drinking from driving among this high-risk population. In (Scherer 2020), different types
of IID users upon whom targeted interventions could be developed were identified based on an
assessment of the IID program participants at IID installation and again six months later. Data
was collected on the behavioral and social factors of drivers such as drinking environment, drinking
motivation, social support, drug use, and problem drinking behaviors as indicators of high-risk
driving behaviors. The aim of this research was to identify different types of IID users and if
targeted interventions could be proven useful. Analysis was done using latent class clustering
models and multivariate regression analysis to assess the effect of such factors on impaired driving
attempts. Another study conducted on 59 males and 42 females who completed questionnaires on
demographic information, drinking behavior, driving history, and mental health assessment
showed that drivers with elevations in mental health concerns have significantly worse lockout
rations compared to others. Therefore, the study suggests that an effective tool in the success of
IID law, considering the ratio of IID lockouts while in the program, is providing support for
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tailored intervention that aims at improving behavioral adaptation to the device (Scherer et al.
2021).
The effectiveness of the IID program in reducing recidivism was assessed by determining which
factors of such programs contribute to their positive impact (Assailly and Cestac 2014) through a
survey of IID program participants and a control group of participants for five years. Data was
collected from the official driver’s license files and included blood alcohol concentration at time of
arrest and previous and subsequent violations (alcohol-related or other types). The survey questions
were developed using standard models that investigate and explain which elements of the
rehabilitation training courses favor behavioral modifications. This study found that the two salient
features among the majority of drivers who drink under the influence of alcohol were male
proneness to alcohol-related violations and a very high BAC (between 1.5 and 2 g/l).
3.1.3 Barrier and Challenges for IID Installation and Program Implementation
Several studies focus on identifying barriers and challenges in IID installation and program
implementation. In order to understand why DUI offenders resist the installation of the IID, semistructured interviews were conducted with a sample of non-installers (four females and two males).
The results showed that reasons for resistance to IID installation include alleviating constraints,
predominantly the financial burdens associated with an IID, and institutional mistrust.
Additionally, data revealed that participants are managing without the IID by mitigating
apprehension such as driving cautiously to avoid detection and utilising alternative transportation
(Romosz et al. 2021).
A review of the IID program as a sentencing option for high-risk drink drivers in New Zealand
(Waters 2015) revealed that IID installation was significantly related to the reduction in drink
driving when compared to other existing sanctions such as license disqualification and fines.
However, they reported noticeable barriers attached to the IID program including cost, legal loops,
alternative sentences. In addition, they reported that the IID program has been involved in High
Court Appeals, further reducing judges' confidence in this option. Moreover, the promise of
driving with an installed interlock is undermined by the costs of device installation, device
maintenance, insurance, relicensing fees, and the completion of treatment (Ma et al. 2016).
Other literature suggested that the lack of monitoring of the IID program negatively impacts
reduction in recidivism (Rauch et al. 2011; Nicholas 2021). Based on a survey of law officers
involved in road traffic safety in New Jersey, some of the significant factors that can enhance the
success of the IID program administration are better monitoring, increased penalties, and lower
costs associated with IID installation and DUI offense (Nicholas 2021).
The review of other literature contained similar research hypotheses, research questions,
methodological approaches to data collection, and analysis in various states, as described in the
previous sections. These include (Carter et al. 2015; Voas et al. 2016; Blom and Blokdijk 2021;
Ullman 2016; Taylor et al. 2017; National Highway Traffic Safety Administration NHTSA 2009;
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McGinty et al. 2017; Shiomoto 2015; Wu et al. 2015; Teutsch and Naimi 2018; T. McCartt, A.
Leaf, and M. Farmer 2022; Miller et al. 2015; Kerns 2017; Beck, Kelley-Baker, and Voas 2015;
Benjamin Chun-Kit Tong 2017).
Based on the review conducted on all the relevant literature in this study, the research team
proposed four different approaches that can be taken to assess the various aspects of the IID law
in California. Each approach is explained in detail in the following sections.

3.2 Proposed Approach #1
In this first proposed approach, the only variables that are considered for the study are taken from
the IID program/law itself. The research hypothesis in this approach is that “the rate of interlock
in-use is associated with design, management, and support of the IID programs.”
In this approach, a scoring system that analyses the performance of each component of the IID
program is created and then the law is scored based on expert opinion. Then, the
association/correlation between the scoring of components and the rate of interlock in-use is
studied. The main research question for approach 1 is:
•

Are the IID program design, management, and support effective with regard to the rate
of interlock in-use in CA?

The answer to this question provides insights on:
•

Whether the IID program has been effective in increasing or decreasing the interlock inuse rate?

•

What components of the IID program have the strongest, moderate, and weak association
with IID success?

To successfully conduct the research and address the research questions, data is required on arrests,
courts, and IID providers. The dependent/target variable to measure can be the interlock in-use
rate. To calculate the rate, the number of IIDs in use were obtained from the state record. This
number is then divided by the total number of DUI offenders who are eligible to install the IID.
If the total number of DUI offenders who are eligible to install IID is not available, then other
public data should be used as denominators to calculate the rate as an alternative solution.
The final calculation should be either of the following based on the availability of the data:
•

Interlock in-use rate—Number of IIDs in use/ total number of DUI offenders eligible to
install IID
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•

Interlock in-use rate—Number of IIDs in use/ population data in CA from the U.S.
Census Bureau

•

Interlock in-use rate—Number of IIDs in use/ DUI fatalities in motor vehicle crashes that
involved at least one driver with BAC>= 08 g/dL, obtained from NHTSA’s Fatality
Analysis Reporting Systems (FARS)

The three main features included in this evaluation approach are program design, program
management, and program support, and they allowed the evaluation of the interlock in-use rate as
a representation of the effectiveness of the IID program. Each of the three features has several
other components explained below, resulting in a total of eight features: requirement, penalties,
monitoring, uniformity, coordination, education, resources, and data. Table 4 provides a summary
of a possible scoring approach for these features, according to (Casanova-Powel et al. 2015).
Program Design
1. Requirement: Requirements and incentives for IID
a. Successes: CLOSE LOOPHOLES
i. Requirements for first offenders
ii. Requirements for repeat or high BAC offenders
iii. Requirement as a condition of hardship license
b. Obstacles
i. Implementation of interlock without education, courts reluctant to require
interlock
ii. Delays in processing make it difficult to identify good interlock candidates
2. Penalties: Swift, certain, appropriately severe penalty for disobeying IID laws
a. Obstacles
i. Many states do not monitor failures/positive alcohol results and therefore
cannot penalize interlock violations
Program Management
1. Monitoring: Ensure IID is installed and no tampering or circumvent
a. Successes
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i. Central data repository to make monitoring easier and more accessible
(Florida)
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ii. Alcohol screening and treatment. (New York has a voluntary treatment
program for conditional license or reinstatement)
b. Obstacles
i. Agencies are rarely alerted if the interlock is not installed
ii. Lack of vendor oversight causes uncertified vendors to distribute IID
c. Promising
i. Proactive field inspections to monitor violations
2. Uniformity: Same interlock programs across the state
a. Successes
i. Data repository from above is the same state-wide
ii. Interagency task forces (Colorado, Oregon, Texas)
3. Coordination: Communication across law enforcement agencies
a. Obstacles
i. Lack of training in state databases as employees who are familiar with the
technology retire
b. Promising
i. Same record system across vendor, DMV, court system, etc
4. Education: Thorough education on IID programs for public and program staff
a. Successes
i. Regular training sessions for law enforcement
ii. Texas Center for Judiciary holds regular education for judges
b. Obstacles
i. Education for multiagency staffing is limited
Program Support
1. Resources: Adequate staff and funding for the program
a. Obstacles
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i. Funding for low-income offender resources is limited; some people cannot
afford the fees of having IID
ii. Funding for IID staffing is limited
b. Promising
i. More funding for interlock
2. Data: Accurate, accessible, up-to-date data to monitor the program
a. Successes
i. Electronic reporting reports more accurate and timely data
ii. Required download intervals for data – 30 to 60 days
iii. Online Interlock System (OIS) (Colorado)
iv. Choosing only very few state-authorized vendors (Texas, Florida)
b. Obstacles
i. Many states do not have a central repository for interlock
ii. State record systems can be very outdated
iii. Vendor software more complex than state data
c. Promising
i. Updating record systems with accurate data
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Table 4. Rating Scores for Performance Keys - 1,3,5 Ratings (Casanova-Powel et al. 2015)
Key
Requirement

5-rating
Strong law or
incentives to
install

Example
All offender law,
significant
reduction of hard
suspension period

3-rating
Moderately
strong law with
moderate
incentives to
install

Example
High BAC and
repeat offender law
with small
reduction of hard
suspension period

1-rating
Weak or no law

Penalties

Strong, swift and
appropriate
penalties

Jail time, home
monitoring if refuse
to install

Moderate
penalties

No penalties

Monitoring

Careful
monitoring to
assure IID are
installed

Average
monitoring of
offenders

Letter of
notification sent to
offender from
monitoring agency
if failed to install

No agency
monitoring of
offender

Only vendor reports,
no other monitoring
of offenders

Uniformity

Uniform and
consistent
operations
statewide

Random checks by
DMV, probation,
treatment center or
other interlock
involved agency to
ensure installation

Extension of IID
installation period
for failure to
install, license
suspension until
term is completed

All agencies report
data
regularly in same
format, on
same time frame

Moderately
consistent
operations
statewide

Most agencies are
consistent
with operations
throughout
State

No uniformity
or
consistency
statewide

Coordination

Close
coordination,
communication
across all
agencies

Regular task force
meetings
with representatives
from all
interlock involved

Moderate
coordination,
communication
across all agencies

Occasional
meetings or
discussions
between
interlock involved

No
communication
between
interlock
involved

County or
municipalities
govern interlock
operations
individually, no
consistency
across the State
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Example
Repeat-offender law
only, exceptions in
mandatory programs
that let offenders
drive without
interlocks for certain
purposes, no
incentives to install
No license
suspension, no
extension of IID
installation period

No meetings or
discussions
between interlock
involved
agencies
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Key

5-rating

Example
agencies

3-rating

Education

Regular training
or education for
all interlock
involved agency
staff and
management

Intermittent
training or
education for all
interlock involved
agency staff and
management

Resources

Adequate staff
and funding
resources

Regular meetings
between
interlock program
managers,
law enforcement,
vendors,
DMV, and court
staff
Designated
interlock
program manager
and
interlock staff

Data

Excellent data
records

Available from all
agencies
to monitor
offenders, report
violators and
evaluate
program
effectiveness
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Example
agencies,
may not include all
agencies
involved
May hold some
training or
education sessions
for one or
more agencies
yearly or
quarterly

1-rating
agencies

Example

No education or
training of
interlock
involved
agency staff and
management

No meetings
between any
interlock agency staff

Average staff and
funding resources

Interlock staff has
other
duties in addition
to interlock
responsibilities

Few or no staff
or
funding
resources

Average data
records

Available from
some
agencies to
monitor
offenders, report
violators
and evaluate
program
effectiveness

Poor data
records

No designated
interlock
program manager or
staffduties are completed
by
regular staff when
time
permits
Data unavailable to
monitor
offenders, report
violators
and evaluate
program
effectiveness
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A new rubric is designed based on Table 4 to facilitate the scoring of SB 1046 and is presented
below.
Rubric used for scoring IID program features:
Requirements: ______/20
How strong is the incentive or requirement to install IID?
Score
18–20
11–17
5–10
2–4
1

Criteria
Requirements or strong incentives to install, this includes first offenders.
Strong incentives to install, small discrepancies are observed.
Moderately strong requirements or incentives to install. Includes only select groups of offenders.
Weak law for installation. Minimal incentive or requirement.
No IID laws, requirements, or incentives.

Comments:
Monitoring: _______/10
How effective is the monitoring of IID installations?
Score
9–10
6–8
3–5
2
1

Criteria
Careful and thorough monitoring process to ensure IID installation.

Careful and thorough monitoring process with exclusions or loopholes
Moderate, incomplete monitoring process
Very weak monitoring process
No monitoring process

Comments:
Penalties: _______/10
How effective are the penalties for IID violations?
Score
9–10
6–8
3–5
2
1

Criteria
Immediate, reasonably strong repercussions for violations.

Reasonably strong repercussions with delayed enforcement, OR weak repercussions with immediate
enforcement.
Moderate repercussions and delayed enforcement.
Weak repercussions with delayed enforcement.
No repercussions for IID violations.
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Comments:
Coordination: _______/10
How effective is coordination across agencies across the state?
Score
9–10
6–8
3–5
2
1

Criteria
Close coordination between all agencies across the state.
Close coordination between most agencies across the state.
Moderate coordination between most agencies across the state.
Weak coordination between some agencies across the state.
No coordination between agencies across the state.

Comments:
Uniformity: _______/10
How uniform is the IID program across the state?
Score
9–10
6–8
3–5
2
1

Criteria
Consistent operations and resources across the state.
Consistent operations and resources across the majority of the state.
Moderately consistent operations across the majority of the state.
Moderately consistent operations across parts of the state.
Weak uniformity throughout the state.

Comments:
Education: _______/10
How educated are staff and offenders throughout the state?
Score
9–10
6–8
3–5
2
1

Criteria
Regular and relevant education of offenders and staff alike across the state.
Intermittent and relevant training of offenders and staff across the state.

Intermittent and relevant training of offenders and staff across parts of the state.
Inconsistent education of offenders and IID staff throughout the state.
No education on IID in staff.

Comments:
Data: ______/5
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How thorough and accessible are the IID data records?
Score
5
4
3
2
1

Criteria
Excellent data records available to all agencies across the state.
Sufficient data records available to most agencies across the state.
Average data records available to some agencies across the state.
Poor data records available to some agencies across the state.
Very poor data records/ No data records.

Comments:
Resources: _______/5
How adequate are the resources (staff and funding) in order to properly operate an interlock
program?
Score
5

Criteria
Adequate staff and funding available to the entire state.

1

No staff and funding allocated to IID programs.

4
3
2

Adequate staff and funding available to parts of the state.
Average staff and funding available to parts of the state.
Poor staff and funding available to the entire state.

Comments:
Total Score = ________/80

3.3. Proposed Approach #2
This second approach addresses the effectiveness of the IID program using only publicly available
data such as fatalities that included DUI drivers/incidents.
By creating time-series graphs of the changes in the number of accidents in which DUI drivers
were included over a number of years (before and after the changes in the IID program), the trend
in the data can be used to draft some potential conclusions.
Two research questions are associated with the second approach: (1) “Are there significant changes
in the frequency of DUI-related crashes in CA that could be possibly attributed to the IID program
implementation?” (2) “Have the patterns in the severity of injury resulting from DUI-related
crashes changed if we compare injuries in years before and after implementation of IID program
in CA?”
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The answer to the first question provides insights on:
•

The trends in DUI-related crashes in CA annually

•

How the trend patterns are considering the time period before the IID program
implementation vs post-implementation period

The public data source that can be used to answer the research questions is publicly available data
on Fatality Analysis Reporting System (FARS).
To answer the second research question, the trends in DUI-related crashes can be investigated to
ascertain driver age groups and injury severity. The purpose is to provide more information on
whether the IID program has affected the severity of DUI-related crashes. Using the drinking
driver age groups versus injury severity categories (percent of fatalities, non-incapacitating injury,
minor injury, total fatalities, and injuries) a table of data can be constructed.

3.4. Proposed Approach #3
In this third approach, specific data from DUI offenders will be extracted from criminal records.
This data can be used together with the number of lockouts during the time the offender (whether
first-time or repeat) has been in the IID program.
The research question(s) would be as follows:
(1) What is the impact of the IID program in CA on DUI recidivism?
(2) Which factors affect DUI recidivism in both first-time and repeat offenders?
The answer to these questions provides insights on:
•

The trends in DUI recidivism while in the IID program

•

The relationship between demographic factors, criminal history, and criminal
characteristics of the offenders and the successful or poor performance while being in the
IID program

The data should be available from the criminal records of the DUI offenders for both first-time
and repeat offenders.
The specific data would be:
•

Demographic characteristics: gender; age; driver type
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•

Type of conviction: criminal sanction (fine, community service, other sanction, license
suspension)

•

Criminal career characteristics: age of onset; number of previous traffic offences; case
density (traffic, DUI, all offences)

The number of lockouts can be divided into two categories as the target variable in the study.
•

Category 1: Successful- having 0 or 1 lockout

•

Category 2: Poor- having 2 or more lockouts

3.5. Proposed Approach #4
In this fourth approach, a designed survey is required. All DUI-related offenders are asked to
complete a survey on the sociodemographic factors, drinking frequency, social context of drinking,
stress level in jobs/family/other situations, specific previous problems such as anxiety, etc., and
feelings about the IID program mandate.
The survey should be completed twice: once at the beginning of the DII program mandate and
once at the end. Only answers from the same participants should be used for the final analyses.
The research question(s) associated with this fourth approach are (1) “What is the impact of the
IID program in CA on DUI recidivism?”, (2) "What specific factors affect DUI recidivism in DUI
drivers?"
The answer to these questions provides insights on:
•

The trends in DUI recidivism while in the IID program

•

The relationship between sociodemographic factors, drinking frequency, social context of
drinking, stress level in jobs/family/other situations, specific previous problems such as
anxiety, etc., and feelings about IID program mandate and the successful or poor
performance while in the IID program

The data should be available from the criminal records of the DUI offenders for both first-time
and repeat offenders.
The specific data would include:
•

Sociodemographic characteristics: gender; age; driver type; and perhaps income and
ethnicity
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•

Drinking frequency: stopped drinking (yes/no); still drink but in smaller amount (yes/no);
how many drinks per week; how many drinks daily when they were drinking

•

Drinking social context: how often drinking for various reasons in social contexts such as
“blowing off steam”, “reliving fatigue or tension”, “socializing with friends”, etc.

•

Sources of high stress: job, family-related problems, others

•

History of previous mental-related problems: anxiety, depression, etc.

•

Feelings (positive or negative) about the IID program mandate: “it gave me
independence”, “it restricts my freedom”, etc.

The number of lockouts can be divided into two categories as the target variable in the study.
•

Category 1: Successful- having 0 or 1 lockout

•

Category 2: Poor- having 2 or more lockouts

Based on the four possible evaluation approaches presented in this chapter, a final evaluation plan
is designed and described in Chapter IV to fulfill the specific needs of CalSTA.
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4. Research Design for Recommended Evaluation Plan
This chapter presents the design of the proposed evaluation plan for the effectiveness of Senate
Bill 1046 based on the bill requirements, literature review and meta-analysis, as well as discussion
with CalSTA.
The first element that needs to be defined is the time period over which data will be collected and
analyzed. SB 1046 specifies that the evaluation of the new policy should focus on data collected
between January 1, 2019, and January 1, 2024, inclusive. In addition, the bill mandates a period of
similar duration prior to the implementation of the program to be selected for comparison. The
selected prior period is suggested to be January 1, 2014, and January 1, 2019, inclusive. The
rationale for this selection is presented in Section 4.1.
The recommended evaluation plan of SB1046 revolves around three research questions:
Research question 1
Are there significant changes in the frequency or severity of DUI-related crashes in CA that could
be possibly attributed to the IID program implementation?
Research question 2
What is the impact of the IID program in CA on DUI recidivism?
Research question 3
What is the impact of SB 1046 on IID installation rates?
The details regarding each research question, the necessary data and the proposed statistical
approaches are presented in the following sections. It is recommended that the analysis be limited
to non-commercial drivers, as the requirements of SB 1046 on commercial drivers are different
from non-commercial drivers. In addition, commercial licenses represent a very small percentage
of the overall license population.
The analysis of each research question will also be broken out by demographic factors and
geographic regions, as outlined in section 4.6. Some limitations of the proposed approach are
described in section 4.7.

4.1 Summary of possible statistical approaches
In this section, the statistical approaches identified through the meta-analysis (Chapter 2) are
described in order to provide the reader with additional information.
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•

Descriptive statistics: descriptive statistics are used to describe the basic features of the data
in a study. They provide simple summaries of the sample and the measures. Together with
simple graphics analysis, they form the basis of virtually every quantitative analysis of data

•

Literature review: a systematic review is aimed at collecting and summarizing all empirical
evidence that fits pre-specified eligibility criteria for answering a research question

•

Linear regression: linear regression is the fundamental regression algorithm that
estimates/predicts the output coordinate from the input. In the simplest form, it can be
used to find the relationship between one input and one output variable to provide a
correlational analysis of how the output variable is affected by changes in the input values

•

Analysis of variance (ANOVA): ANOVA is used to test for differences among several
population means. It allows for multiple comparisons while holding the probability of a
type I error (rejection of a true null hypothesis) at a preselected level. ANOVA works by
comparing variance estimates: one due to chance factors alone and one due to chance plus
treatment (if there is a treatment effect). ANOVA can also be used to study two or more
treatment variables simultaneously

•

Time-series (autoregressive integrated moving average): an autoregressive integrated
moving average, or ARIMA, is a statistical analysis model that uses time-series data to
either better understand the data set or to predict future trends. A statistical model is
autoregressive if it predicts future values based on past values

•

Chi-square test of independence: the chi-square test of contingency is based on the
differences between the observed values and those that would be expected if the variables
were independent. If these differences are small, there is little dependence between the
variables; large differences indicate a dependence. It is used when both variables are
categorical/text

•

Survival analysis: survival analysis is the analysis of time-to-event data. Such data describe
the length of time from a time origin to an endpoint of interest. For example, individuals
might be followed from birth to the onset of some disease, or the survival time after the
diagnosis of some disease might be studied. Survival analysis methods are usually used to
analyze data collected prospectively in time, such as data from a prospective cohort study
or data collected for a clinical trial

•

Logistic regression analysis: logistic regression is a statistical test used to predict a single
binary variable using one or more other variables. It also is used to determine the numerical
relationship between such a set of variables. The output variable should be binary. The
changes in the probability of either output can be determined
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•

Retrospective cohort design: retrospective cohort studies examine health outcomes over a
span of time and are applied in epidemiologic studies

•

Semi-structured interviews: a semi-structured interview is a data collection method that
relies on asking questions within a predetermined thematic framework. In research, semistructured interviews are often qualitative in nature. They are generally used as exploratory
tools in marketing, social science, survey methodology, and other research fields

4.2 Rationale for Time Period Selection for Control Group
SB 1046 specifies that the evaluation of the new policy should focus on data collected between
January 1, 2019, and January 1, 2024, and that a period of similar duration prior to the
implementation of the program needs to be selected as a comparison/control group. The selected
prior period is suggested to be the immediate 5-year period, January 1, 2014, and January 1, 2019,
inclusive. This period of time has been selected due to its similar length and close proximity in
time with respect to the time period over which SB 1046 is in effect.
In addition, attention must be paid in the analysis to the time period January 1, 2014, and January
1, 2019, since four California counties were part of the pilot program defined by AB 91. It is
suggested not to include the data regarding these four counties in the control group.

4.3 Research Question 1: Effect on DUI Crashes
The first research question proposed for the final evaluation plan focuses on the effect of SB 1046
on the number of crashes in California related to DUI offenses. This research question seeks to
analyze the changes in both the frequency and severity of DUI-related crashes in California that
could be attributed to the implementation of SB 1046.
Research question 1: “Are there significant changes in the frequency or severity of DUI-related
crashes in CA that could be possibly attributed to the IID program implementation?”
4.3.1 Datasets & Rationale
Two main data sets will be used to respond to this question:
•

Number of injuries and deaths resulting from alcohol-related motor vehicle crashes
between January 1, 2019, and January 1, 2024, inclusive, and during periods of similar
duration prior to the implementation of the program

•

Number of DUI-related crashes between January 1, 2019, and January 1, 2024, inclusive,
and during periods of similar duration prior to the implementation of the program
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These sets of data are in line with the requirements from SB 1046, CVC §23575.5(b)(3). The data
collected between January 1, 2019, and January 1, 2024, will be compared with the prior 5-year
period defined in section 4.2.
The number of DUI-related crashes and the number of injuries and deaths resulting from alcoholrelated accidents can be obtained from the California Highway Patrol (CHP). Based on this data,
the percentage of DUI crashes, the percentage of DUI crash injuries, and the percentage of DUI
crash fatalities will be computed on a yearly basis based on the total number of crashes, injuries,
and fatalities in the same year.
The data should be aggregated by geographic location, as described in section 4.6.
This analysis will determine whether the percentage of alcohol-involved crashes, injuries and
fatalities declined or not due to the implementation of SB 1046 and whether age, sex, and
geographic location play a role on this effect.
4.3.2 Proposed Statistical Approach
Three different statistical approaches are recommended to analyze the data related to research
question 1:
•

Yearly descriptive statistics by visualizing the overall annual trends in DUI-related accident
numbers and outcomes (number of injuries and number of fatalities)

•

Analysis of Variance to measure the effect of each of the mentioned factors on the average
number of DUI-related crashes; it can also be used to identify the effect of
sociodemographic factors and geographical location (or any other ones) on the average
number of DUI-related crashes in presence and absence of the IID law

•

Logistic regression to measure how the probability of injury/fatality has changed as an
effect of various factors while the IID law was implemented between January 2019 and
January 2024. This method clarifies whether the change in severity in DUI accidents can
be attributed to the IID law

Three controlling variables could be included in the statistical model that compared the control
time period to the period in which SB 1046 is in effect. These variables adjust for the effects of
confounding economic factors as well as the effects of the Covid-19 pandemic on DUI convictions,
such as:
•

Monthly California unemployment rate, which can be obtained from the Bureau of Labor
Statistics
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•

US average monthly retail price per gallon of gasoline, which can be obtained from the US
Energy Information Administration

•

Number of miles driven on a monthly basis (which can be obtained through Caltrans)

The proposed statistical methods will provide useful insights for research question 1 as long as
adequate sample size is available. In the event of having samples bigger than some thousand data
points, other advanced methods such as decision tree models can be developed for measuring how
the probability of injury/fatality has changed as an effect of various factors while the IID law was
implemented between January 2019 and January 2024.

4.4 Research Question 2: Effect on DUI Recidivism
The second research question will investigate the effect of SB 1046 on DUI recidivism in
California.
Research question 2: “What is the impact of the IID program in CA on DUI recidivism?”
4.4.1 Datasets & Rationale
The following data sets will be used to evaluate the effectiveness of DUI in decreasing recidivism.
•

Number of individuals convicted more than one time for driving under the influence of
alcohol between January 1, 2019, and January 1, 2024, inclusive, and periods of similar
duration prior to the implementation of the program. CVC §23575.5(b)(4)

•

Number of individuals who were required to have a functioning, certified IID installed as
a result of the program who killed or injured anyone in an accident while he or she was
operating a vehicle under the influence of alcohol. CVC §23575.5(b)(1)

•

Number of individuals who were required to have a functioning, certified IID installed as
a result of the program who were convicted of an alcohol-related violation of Section
23103, as specified in Section 23103.5, or Section 23140, 23152, or 23153, or Section
191.5, or subdivision (a) of Section 192.5 of the Penal Code during the term in which the
person was required to have the ignition interlock device installed. CVC §23575.5(b)(2)

•

Number of lockouts while an IID is installed, obtained from the IID providers

These sets of data are in line with the requirements of CVC §23575.5(b). The number of
individuals who were convicted of one or more than one DUI will be obtained from abstracts of
conviction, which are reported to DMV by all California courts. The number of individuals who
were required to have a functioning certified IID installed as a result of SB 1046 will be obtained
from DMV records.
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Three DUI offender levels should be defined for all convictions, and all DUI offenders will be
grouped according to such levels: “first DUI offenders”, “second DUI offenders”, and “third-ormore DUI offenders”. The conviction data should also be aggregated by sociodemographic factors
and geographic location, as described in section 4.6.
In order to assess behavior changes, this data should be differentiated based on whether these
violations occurred during the mandatory IID installation period or after. In addition, these
violations should be characterized in the context of days to first subsequent DUI conviction, the
days to first subsequent DUI incident and the days to first subsequent crash.
The number of lockouts while an IID is installed will provide information about offenders that are
at high risk of recidivism, as the analysis of literature presented in Chapters II and III suggests.
4.4.2 Proposed Statistical Approach
The effect of the IID law on recidivism can be studied with the use of an ad-hoc survey used to
collect direct input from offenders. Discussion suggested that this is not a viable option: a new
survey would need to be designed and implemented at the time of this study (2022), but the law
has been in effect for more than two years. Therefore, it would not be possible to collect survey
results for both the control time period and the first two years of the mandate, making the data
analysis not effective and not trustworthy.
In the absence of a survey data collection method, one approach is to look at the number/frequency
of the DUI-related crashes for those who were in the IID program vs those who were not, or the
time period that the IID law was implemented. That way, we could do correlation analysis/scatter
plots/box plots to see if they are correlated. The following statistical approaches are suggested for
the analysis of the second research question:
•

Analysis of Variance: a one-way ANOVA can be applied for the comparison of the average
number of DUI-related crashes between two groups. Group 1 includes the number of
DUI-related crashes/arrests/incidents for those offenders in the IID program. Group 2
includes the same for those who were not in the program. The comparison statistically
provides evidence of whether the averages of the DUI-related incidences were different
due to belonging to either group. Consequently, box plots can be drawn showing the
change in average, minimum, maximum and median values between the two groups.

•

Alternatively, the same statistical analysis can be done for comparing the number of DUIrelated incidences for Group 1: those DUI-related before the implementation of the IID
law vs Group 2: those after the implementation. This will show if the average number of
DUI-related incidents has changed over a specific period of time as a result of
implementing the IID law. The trend in such changes, however, can be depicted using
time-series analysis;
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•

Correlation analysis can be used by creating a scatter diagram for the total number of DUIrelated incidences for each year (or quarter/season/month, any other desired time interval),
in the presence and absence of the IID law. The scatter diagram provides a linear
illustration of how the frequencies have changed over time. In case of visible differences in
the patterns, it could be, very cautiously, concluded that there would be a correlation
between the change in the number of DUI-related crashes and the IID law
implementation.

Monthly license-based rates of convictions per 100,000 drivers aged 16 or older can be calculated
based on the total counts of licensed drivers in each county, as obtained from the DMV’s State
Age and Sex report. This data is provided on a biannual basis (January and July) and can be linearly
interpolated to obtain a monthly count of licensed drivers.

4.5 Research question 3: effect on IID use
In addition to the research questions above, the evaluation should include a discussion on how SB
1046 changed the rate of IID usage and installation in California, as identified by the third research
question.
Research question 3: “What is the impact of SB 1046 on IID installation rates?”
4.5.1 Datasets & Rationale
The following data sets will be used to evaluate the effectiveness of IID in decreasing recidivism.
•

Number of IIDs in use compared to the total number of DUI offenders required to install
an IID

•

Installation rates of IID compared to the prior five-year period

The number of DUI offenders who installed an IID can be obtained, per their violation month,
from DMV records based on the offenders who submitted an IID installation form during the 3
years post-conviction follow-up period. The total number of DUI offenders required to install an
IID can be obtained from abstracts of conviction submitted to the DMV by the courts.
The installation rate is designated as the percentage of DUI offenders who installed at least one
IID at some point during the 3 years after the DUI conviction date (post-conviction period).
The data should be aggregated by DUI offender levels, type of conviction, demographic factors
and geographic location, as described in section 4.6.
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4.5.2 Proposed Statistical Approach
Three different statistical approaches are recommended to analyze the data related to research
question 3:
•

Time-series analyses and yearly descriptive statistics can be used to depict the trend in
changes in IID installation rate as well as the trend in changes in the number of IIDs in
use compared to the total number of DUI offenders required to install an IID

•

Analysis of Variance: One-way ANOVA can be applied for the comparison of the average
installation rates of IID between two groups. Group 1 includes the Installation rates of IID
before 2019. Group 2 includes the Installation rates of IID for the five-year period of 2019–
2024. The comparison statistically provides evidence of whether the average ratio of IID
installation rates was different due to belonging to either group. Consequently, box plots
can be drawn showing the change in average, minimum, maximum, and median values
between the two groups

4.6 Information about Demographic and Geographic Areas
The statistical analyses proposed to answer the three research questions will be separated by
demographic and geographic factors to understand the effect of SB 1046 on different groups of
the population. Fundamentally, the DMV records and retains only information that is relevant to
(a) establishing a person’s identity, and (b) taking actions related to the driving privilege.
4.6.1 Demographic Factors
In terms of demographic data, for each driver’s license, the DMV retains information about age
(date of birth) and gender (male, female, non-binary). Based on previous DMV annual reports,
eight age groups and three sex groups can be defined, as described in Table 5.
The DMV does not retain information regarding an individual’s race and/or ethnicity or
socioeconomic status, and as such, it is not possible to differentiate the statistical analysis based on
these factors. There is also no information retained by the DMV that could be used as a proxy to
determine the ethnicity/race of the individual. Some data regarding ethnicity could be obtained
through the data collected by treatment programs in which DUI offenders participate. Another
possible source of data regarding the ethnicity of DUI offenders could be obtained from the
California judicial system.
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Table 5. Socio-demographic Factors in Terms of Age and Sex
Factors

Groups

Age (8 groups)

Under 18
18–20
21–30
31–40
41–50
51–60
61–70
71 and over

Sex (3 groups)

Female
Male
Non-binary

4.6.2 Geographic Factors
In terms of geographic information, the DMV retains information regarding individuals’
addresses; however, due to privacy and security concerns, geographic information shared for
research purposes is generally limited to zip codes. This information could be used to differentiate
between geographic zones (i.e., county, metropolitan vs nonmetropolitan). However, geographic
differentiation based on zip code information retained by the DMV has several limitations, as
several reports noted that DUI offenders often fail to update their current address with the DMV
which might give rise to inflation in the error of estimation. Keeping this in mind, it is proposed
that the following geographic factors should be considered:
•

58 California counties

•

Metropolitan vs nonmetropolitan classification scheme. The 2013 Rural-Urban
Continuum Codes as defined by the US. Department of Agriculture can be used to
distinguish metropolitan counties by the population size of their metro area, and
nonmetropolitan counties by the degree of urbanization and adjacency to a metro area.
This classification scheme defines nine categories, as listed in Table 6: three metro and six
nonmetro categories, according to the table below. In California, 64% of the counties are
classified as metropolitan areas, and 36% as nonmetropolitan areas (Table 7)
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Table 6. Definition of Zip Code Designation Based on Population Size Per
USDA (Cromartie 2020)
Code

Designation

Description

1

Metropolitan

Counties in metro areas of 1 million population or more

2

Metropolitan

Counties in metro areas of 250,000 to 1 million population

3

Metropolitan

Counties in metro areas of fewer than 250,000 population

4

Nonmetropolitan

Urban population of 20,000 or more, adjacent to a metro area

5

Nonmetropolitan

Urban population of 20,000 or more, not adjacent to a metro
area

6

Nonmetropolitan

Urban population of 2,500 to 19,999, adjacent to a metro area

7

Nonmetropolitan

Urban population of 2,500 to 19,999, not adjacent to a metro
area

8

Nonmetropolitan

Completely rural or less than 2,500 urban population, adjacent to
a metro area

9

Nonmetropolitan

Completely rural or less than 2,500 urban population, not
adjacent to a metro area

Table 7. Classification of California Counties Based on USDA Codes
Code

# of CA counties

% of CA counties

1

16

28%

2

13

22%

3

8

14%

4

5

9%

5

1

2%

6

6

10%

7

5

9%

8

4

7%

9

0

0%

The sociodemographic and geographic factors suggested for the evaluation of SB 1046 are
summarized in Table 8.
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Table 8. Summary of Socio-Demographic and Geographic Factors
Factors
Age (8 groups)

Under 18
18–20
21–30
31–40
41–50
51–60
61–70
71 and over

Sex (3 groups)

Female
Male
Non-binary

Geographic area - A

58 California counties

Geographic area - B

Metropolitan
Nonmetropolitan

4.7 Limitations of the Proposed Approach
The proposed evaluation program will be affected by several limitations, as listed below (Oulad
Daoud Sladjana 2021).
•

Limited follow-up time for DUI offenders due to the need for a prompt evaluation;

•

Reduced post-conviction time for DUI offenders convicted in the last 36 months of the
designated time period;

•

Adjudication time lag: Time between arrest and conviction, as well as time lag for courts
to report to DMV. Generally, it takes between four to six months for the adjudication
process (from DUI arrest to update of the offender’s driving record);

•

Reporting errors: arrest data are reported to the DOJ, Criminal Justice Statistics Center,
by individual law enforcement agencies throughout the state. As such, these data are subject
to reporting errors such as incorrect names, birthdates, or arrest dates. Nonreporting of
arrest data due to error or omission can also occur. In addition, when data is entered into
the DOJ's system, only the highest-order offense is included. Therefore, in cases where a
DUI arrest is made in conjunction with, for example, an auto theft arrest, that DUI arrest
will not be included in the database. This results in a slight but systematic underreporting
of the annual number of DUI arrests. In addition, alcohol- and drug-involved crash data
are reported to the CHP by local law enforcement agencies and district offices of the CHP.
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As such, these data are subject to reporting and non-reporting errors similar to those
occurring in both DUI arrest and conviction data. While most local law enforcement
agencies will investigate and file reports on crashes involving injury or death, the
investigation and reporting of property damage-only crashes vary widely by local
jurisdiction. Data are entered onto CHP's Statewide Integrated Traffic Records System
(SWITRS) and published in their annual report;
•

Inaccurate abstracts of conviction: abstracts of conviction for DUIs are reported to the
DMV by courts throughout the state. Conviction data are subject to change since abstracts
of conviction can be amended, corrected, or dismissed after the initial abstract of conviction
is reported to the DMV. Also, reporting, and non-reporting errors can occur as with DUI
arrest data;

•

Effects of COVID pandemic: preliminary reports show that drivers showed riskier
behavior during the COVID pandemic years (2020–2022) and that DUI offenses have
increased despite the lockdowns and the reduction in the total number of driven miles per
day/month;

•

Inaccuracy of Geographic location: several reports show that DUI offenders often do not
update their current address with the DMV. Therefore, inaccuracies will be present when
separating the data by geographic location based on zip codes (Rogers 2012; Gebers and
Hanely 1989).
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5. Summary & Conclusions
This report presented the design and development of an evaluation plan for Senate Bill 1046 and
its mandate of ignition interlock devices as a sentence for DUI offenses.
Overall, the evaluation of the effectiveness of the IID program will explore whether the
implementation of an IID program as mandated by SB 1046 in California can affect the frequency
of DUI-related accidents and their outcome severity. In addition, the evaluation will hypothesize
whether sociodemographic factors, drinking environment, drinking behavior, and driving patterns
are related to committing DUI offenses or repeating the offense even after being in the program
or convicted. This report lays the foundation for this evaluation that will be conducted in 2024 by
designing an evaluation plan informed by current literature.
The review of the last 12 years of literature and research in IID program installation and
implementation showed that useful sources of data for IID program evaluation include drivers'
records and DUI conviction data; survey data from participants in ignition interlock device
programs; and DUI-related crash data on the number of injured and fatalities. In addition, analysis
of variance, time-series analysis, descriptive statistics, chi-square tests of independence, linear
regression, logistic regression, and semi-structured interviews were among the most commonly
applied analytical approaches.
Based on the findings of this research, the recommended evaluation plan of SB1046 revolves
around three research questions:
1. Are there significant changes in the frequency or severity of DUI-related crashes in CA
that could be possibly attributed to the IID program implementation?
2. What is the impact of the IID program in CA on DUI recidivism?
3. What is the impact of SB 1046 on IID installation rates?
SB 1046 specifies that the evaluation of the new policy should focus on data collected between
January 1, 2019, and January 1, 2024, and that a period of similar duration prior to the
implementation of the program needs to be selected as a comparison/control group. Therefore, it
is suggested that the 2019–2024 data should be compared to the prior immediate 5-year period,
January 1, 2014, and January 1, 2019, inclusive. In addition, attention must be paid in the analysis
to the time period from January 1, 2014, to January 1, 2019, since four California counties were
part of the pilot program defined by AB 91. It is suggested not to include the data regarding these
four counties in the control group.
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For the aforementioned period, data should be collected on the number of:
•

Injuries and deaths resulting from alcohol-related motor vehicle accidents

•

DUI-related crashes

•

IIDs in use compared to the total number of DUI offenders required to install an IID

•

Installation rates of IID compared to the prior five-year period

•

Individuals convicted more than one time for driving under the influence of alcohol

•

Individuals who were required to have a functioning, certified IID installed as a result of
the program who killed or injured anyone in an accident while he or she was operating a
vehicle under the influence of alcohol

•

Individuals who were required to have a functioning, certified IID installed as a result of
the program who were convicted of an alcohol-related violation

•

Lockouts while an IID is installed, obtained from the IID providers

Depending on the data and the research question, the authors propose the use of descriptive
statistics, time-series analysis, analysis of variance, and logistic regression to evaluate the
effectiveness of the IID law on the frequency and severity of DUI-related crashes, as well as DUI
recidivism.
The proposed evaluation plan will be affected by several limitations, including limited follow-up
time for DUI offenders due to the need for a prompt evaluation, reduced post-conviction time for
DUI offenders convicted in the last 36 months of the mandate, adjudication time lag, reporting
errors in data, inaccurate abstracts of conviction, effects of the COVID pandemic on driving
behavior and DUI offenses, and inaccuracy of geographic location.
The expected barriers and challenges in the successful implementation of the IID program include
the financial burden associated with IID and DUI offenses, relicensing fees, insurance fees, cost
of treatment completion, and poor monitoring of DUI offenders in the IID program. Therefore,
the analysis of data should be cautiously conducted considering the limitations and barriers that
might have an effect on the results and their interpretation.
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Appendix A
A list of all the papers selected as relevant in the meta-analysis is presented in the following pages.
Year

Author

Title

2010

Knapp, K;

Application of a rural safety

2010

2010

Utecht, B

Rahim, H A;

Marques, P;

Estimating driver risk using

Allen, J; Javors,

interlock blood alcohol

Yegles, M;

Pragst, F; Wurst,
F;

Marques, P R;

alcohol biomarkers,

Pages

Publisher

University of Minnesota Center for Transportation

URL (accessed March 2022)
https://conservancy.umn.edu/bitst

Studies

ream/handle/11299/97675/cts%20

6th International Colloquium on Signal Processing

https://ieeexplore-ieee-

10-07.pdf?sequence=1

& its Application, IEEE

Addiction

105

2

226239

org.libaccess.sjlibrary.org/docume
nt/5545238

Wiley

Online

Library

https://www.ncbi.nlm.nih.gov/pm
c/articles/pmc2825139/

psychometric assessments:
initial descriptives

Evaluation of the New

Mexico ignition interlock

Lahausse, J;

Harm's way

Fildes, B;

N.

concentration tests and

Voas, R B; Roth,
R; Tippetts, A S;
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