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Abstract
Aims—The objective of this study was to establish the extent of alcohol use disorders (AUDs)
among drivers at risk for alcohol-related crashes. The prevalence of drivers with AUDs on U.S.
roads on weekend evenings when alcohol-related crashes are most frequent is unknown. This
study will inform laws and programs designed to reduce alcohol-involved crashes.

Design—Interviews using a 15-item AUD questionnaire with a stratified random sample of
noncommercial drivers at 60 primary sampling locations in the 48 contiguous states on Fridays
and Saturdays between 10 PM and 3 AM from July to November 2007.

Setting—Off-road locations into which a police officer directed a random selection of motorist
passing the site.

Participants—4614 drivers of noncommercial vehicles.

Measurements—AUDs, including heavy drinking, alcohol abuse, and alcohol dependence.

Findings—Of the participating drivers, 73.7% were current drinkers (reported drinking in the last
year). Among those drinkers, 14% were classifiable either as dependent drinkers or as abusive
drinkers based on self-reports of drinking. Another 10% of the drivers were classified as heavy
drinkers. Nearly half of the drivers in the survey who had BACs at or higher than the 0.08 grams
per deciliter legal limit fell into one of those three AUD categories.

Conclusions—Survey data suggest that the majority of high-BAC drivers on U.S. roads show
no clinical signs of an alcohol use disorder, but they are categorized as heavy drinkers. This
suggests that environmental programs directed at reducing heavy drinking and brief behavioral
interventions aimed at reducing episodes of excessive consumption have promise for reducing
alcohol-related crashes.
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INTRODUCTION
Crash Involvement of Drivers with Alcohol Use Disorders

Each year in the United States, 1.4 million motorists are arrested for driving while impaired
(DWI). Approximately a third of the arrests involve drivers with a previous offense.
Substantial research literature indicates that from a third to a half of the first DWI offenders
can be classified as having a drinking problem [1, 2]. Estimates of alcohol use disorders
(AUDs) run considerably higher for multiple DWI offenders, from 60 to 84% [3, 4].
Simpson, Mayhew, and Beirness [5] suggested that individuals who persist in driving at very
high BACs are “hardcore” drinking drivers who are responsible for most serious alcohol-
related crashes.

An alternative to the emphasis on hardcore drinking drivers is that the much larger number
of normative drinkers, who despite being at a lower risk of crash involvement than the
hardcore drinkers, account for most of the impaired-driving crashes. Hedlund and Fell [6]
and Jones and Lacey [7], although noting the overrepresentation of repeat offenders in fatal
crashes, pointed out that they still accounted for less than 10% of the total crashes. Baker
and Chen [8] analyzed data from the 1993 National Mortality Followback Survey (NMFS),
coupled with data from the Fatality Analysis Reporting System (FARS), in which the
relatives and close associates were queried about drinking problems of fatally injured
drivers. They concluded that only 25% of the drivers killed in single-vehicle crashes (where
the driver is presumed responsible) were problem drinkers. Voas et al. [9], using data from
the National Epidemiologic Survey of Alcohol-Related Conditions (NESARC) and the
FARS, found that dependent (13.5%), abusive (4.5%), and binge drinkers (25.3%)
comprised slightly less than half of the drinking drivers in fatal crashes, leaving 56% who
could be classified as “normative” drinkers.

Lack of Data Fuels the Debate
These two alternative views of the drinking-and-driving problem are represented in an
ongoing debate about policy issues. At stake are decisions regarding the allocation of
increasingly scarce resources, either to specific deterrence programs designed to reduce
recidivism among the relatively small number of convicted drinking drivers or to general
deterrence programs aimed at the much larger number of normative or nondrinking drivers
who have not been identified through an arrest for DWI. This issue is significant for national
policy because, if the major segment of the impaired-driving problem involves individuals
with clinical signs of alcohol abuse or dependence, program emphasis should be placed on
efforts to identify and treat drivers with AUDs. The hardcore drinker concept supports more
severe sentences for high-BAC drivers and repeat offenders [10]. Alternatively, the
approach focusing on the very large number of normative drinkers emphasizes general
deterrence through controls on alcohol sales and service [11], drinking-age laws [12] and
enhanced impaired-driving enforcement programs [13, 14]. Largely, the lack of progress in
this debate is caused by the limited data on drivers in crashes and the complete absence of
data on the prevalence of AUDs among non-crash-involved drivers on the highways. This
study was designed to produce data on the prevalence of AUDs among drivers on weekend
evenings when alcohol consumption and impaired driving have been found to be the highest.

Aims
Although a large number of studies have assessed the AUD status of individuals convicted
of DWI [1], and a more limited number of studies have assessed crash-involved drivers [7,
8, 15], with one small exception of the 6-state pilot project for this study [16], there have
been no studies on the exposure of problem drinkers to crash involvement based on their
prevalence on the road. The 2007 National Roadside Survey (NRS)[17], the fourth in a
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series of nationally representative surveys of weekend nighttime drivers conducted every
decade, provided an opportunity to study AUD drivers by adding a brief 15-item
questionnaire to the standard interview and breath test conducted in those surveys. This
report covers the AUD prevalence information gained from that effort.

METHODS
The 2007 National Roadside Survey Procedures

A full description of the 2007 NRS procedures is provided in a report issued by the National
Highway Traffic Safety Administration (NHTSA) [17]. As in the three previous NRS
studies [18,19] the sampling system was based on the National Automotive Sampling
System (NASS). The 60 primary sampling units that constitute the General Estimates
System (GES), which is used to provide annual estimates of the number of crashes in the 48
contiguous United States, were selected as the sampling sites for the 2007 survey [17].
Surveys were conducted on Fridays and Saturdays during two periods, 10 PM to midnight
and 1 AM to 3 AM, in off-road sites into which police officers directed the selected drivers.
Each site contained three to five survey bays demarcated by traffic cones. The procedures
for the survey were approved by the Pacific Institute for Research and Evaluation’s
Institutional Review Board and are described in detail in the report on the 2007 survey
procedures [17].

Administration of the AUD Survey
Figure 1 shows the stages of participation by the drivers at the survey sites that led to the
final number of AUD respondents who provided usable data. Of the 8384 nighttime drivers
who entered the survey sites and agreed to participate in the 2007 NRS study, 6701 (79.9%)
completed the traditional survey questionnaire and were offered a $10 incentive to provide
an oral fluid sample and an additional $5 incentive to complete the 15-item AUD
questionnaire while the oral fluid sample was being collected. Of the 6701 respondents
asked to complete the AUD questionnaire, 6296 (93.9%) accepted and were screened for
participation in the AUD study, which was limited to participants who reported consuming
alcohol in the past year. In response to item 1 of the AUD questionnaire, about 26% of the
respondents reported that they had not had a drink in the past year (eg, were not current
drinkers) and therefore were not asked to complete the rest of the AUD. This left 4640
current drinkers, 26 (.6%) of whom failed to complete the questionnaire, leaving 4614 or
99.4% who provided useable data. Of those, approximately 1 in 4 provided evidence of an
AUD.

The response rate for the AUD portion of the program was very high. We suspect that given
drivers’ participation in the protocol up to the point of the AUD survey, the additional items
represented a very low response burden. A discussion of the 20% of nonresponders to the
overall NRS program is included in the discussion section.

DWI Diagnostic Measures
Although the accuracy of the procedures used in diagnosing AUDs in the DWI population is
limited [20, 21], there are several valuable scales that have been studied to date, including
the Michigan Alcoholism Screening Test (MAST) and the Alcohol Use Disorders
Identification Test (AUDIT). Conley [22] evaluated the construct validity of these
instruments. Both exhibited acceptable internal consistency and correlated moderately well
with each other (r=0.62). Although the MAST correlated more strongly (r=0.60) than the
AUDIT (r=0.43) with Diagnostic and Statistical Manual of Mental Disorder Fourth Edition
(DSM-IV) diagnoses, its utility with the broad driving population contacted in roadside
surveys was questionable because the relatively severe dependent behaviors it covers might
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produce more refusals and might be too lengthy to be feasible as a rapid roadside assessment
tool.

The AUDIT
The 10-item AUDIT has a brief three-item consumption scale (AUDIT-C) that has a
correlation of 0.80 with the entire scale [23, 24]. This high correlation with the entire
AUDIT scale renders the AUDIT-C ideal as a brief measure of heavy alcohol consumption.
The AUDIT consumption subscale shows the best metric qualities as a measure for heavy
drinking with high construct and criterion validity [22, 24, 25] and test-retest reliability [26].
However, additional measures beyond the AUDIT are required to fully explore dependence
and abuse.

The AUDADIS
The Alcohol Use Disorder and Associated Disabilities Interview Schedule (AUDADIS)
from the National Longitudinal Alcohol Estimate System (NLAES) is viewed as an
appropriate tool for measuring alcohol abuse and dependence [27, 28]. The AUDADIS is a
comprehensive, fully structured diagnostic tool developed for use in the NLAES survey, a
large population-based study in the United States of AUDs and co-occurring health
conditions [29]. Diagnoses from the AUDADIS are produced by algorithms that generate
International Classification of Disease-Tenth version (ICD-10) and DSM-IV AUDs. The
metric properties of the AUDADIS have been studied in great detail across cultures [30, 31]
and settings [32,33]. The abuse scale has good validity, namely concordance rates with
DSM-IV abuse of 0.5 [34]. The dependence scale of the AUDADIS also has high metric
properties. The test-retest reliability (Kappa=0.68) exceeds clinical standards for a
measurement instrument [34, 35, 36]. As a measure of validity, the AUDADIS has a
correlation of 0.61 with the Schedules for Clinical Assessment in Neuropsychiatry (SCAN)
and a correlation of 0.69 with the Diagnostic Interview Schedule (DIS). These good
reliability coefficients also provide additional support for the validity of the dependence
syndrome and somewhat less so for the abuse syndrome.

The 2007 NRS Alcohol Use Disorder Measures
To assess AUDs, a 15-item version of the standard AUDADIS diagnostic instrument was
constructed. From this questionnaire, three AUD measures covering dependence, abuse, and
heavy drinking (AUDIT-C) were available. In addition, a current drinker category of
respondents not falling into one of those three typologies was used as a measure of
“normative” drinkers. Each of these is described in the following paragraphs.

Heavy drinkers—The first three items of the survey, shown in Table 1a, were scored as a
unit to measure heavy drinking. They were derived from the AUDIT consumption subscale,
also known as the AUDIT-C [22, 24, 26]. As shown in Table 1a, each of the three items is
scored on a scale from 0 to 4, making the highest possible score for all three items equal 12.
The standard scoring system (which was used in this study) specifies that a score of 6 or
more is the criterion for heavy drinking for men and a score of 5 or more is the criterion for
women.

Abusive Drinkers—Items 4 through 7 on the survey (Table 1b) were derived from the
AUDADIS [27,28]. The AUDADIS is constructed to have one item per DSM-IV symptom.
A positive response to one or more of these items was the criterion for alcohol abuse in this
study.
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Dependent drinkers—Items 8 through 15 (Table 1c) were also taken from the
AUDADIS. Items 8 and 9 both relate to the domain of tolerance and were scored as a single
item. Items 10 through 15 each represent one DSM-IV diagnostic symptom of dependence.
A total of seven diagnostic symptoms are therefore represented across the eight items. Three
“yes” responses to any of the symptoms (items 8 and 9 counting as one item) were the
criteria for alcohol dependence. If responses to four or more of the items were not provided,
the case was scored as missing unless the three other available responses were “yes.”

Standard practice, implemented in this study, recognizes a hierarchical relationship between
dependence and abuse such that individuals who qualify for both the dependence and abuse
categories are classified as dependent and are not included in the abuse classification.
Similarly, respondents falling into the heavy drinker category who also qualified as
dependent or abusive were counted in the higher categories and not included in the heavy
drinking category. Thus, the respondents assigned to each AUD category were independent
based on the hierarchy: Dependent Drinkers>Abusive Drinkers>Heavy Drinkers.

Preliminary test of the AUD measures—An evaluation of the AUD measures was
included as part of the preliminary field test program for the 2007 NRS [16]. The objective
was (a) to demonstrate that weekend nighttime drivers interviewed at the roadside would
agree to respond to the AUD questions and (b) to compare roadside responses with those
responses collected in followup telephone interviews with the same respondents. The
correlation between the roadside and telephone survey AUD dependence measure was .80;
however, the abuse measure was much lower due to the tendency of the respondents to be
more willing to admit to impaired driving (item 5) on the abuse scale in telephone followup
compared to at the roadside. However, when that item was removed, the abuse scores for the
roadside and telephone surveys correlated to .80.

Normative drinkers—Respondents who qualified as current year drinkers but who did
not provide a response to the AUD survey that placed them in one of the three drinker
categories were classified as normative drinkers. They served as a comparison group for the
other drinking categories.

Demographic Characteristics of the Sample
Demographic data were collected as part of the traditional NRS study at the beginning of the
survey procedure [17]. Gender was observed and recorded by the interviewer. The
participant then responded to a series of questions covering the other demographic
measures: age, employment, education, race, and ethnicity (Table 2).

BAC Data
BAC was also collected as part of the traditional NRS procedure using an Intoxilizer
SD-400 ™ handheld breath-test device [17]. For this study, the data were categorized into
two levels: BAC <0.08 grams per deciliter (g/dL) and BAC ≥0.08 g/dL. A very high BAC is
traditionally assessed at BAC ≥0.15 g/dL; however, only 37 drivers in the total sample
tested at this level. We therefore used a threshold consistent with impaired driving and per
se limits for drinking and driving and did not conduct separate analyses of the very high-
BAC drivers.

Data Analysis
We examined the distribution of AUD categories, demographic characteristics, and BAC
categories among weekend nighttime drivers. Data were analyzed using SAS statistical
software (Version 9.1; SAS Institute, Cary, North Carolina). Logistic regression models
were used to calculate odds ratios (ORs) and 95% confidence intervals (CIs) for the highest
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BAC group for individual demographic characteristics. The high-BAC group, ≥ 0.08 g/dL,
was used as the dependent variable. The model was adjusted for the independent variables:
gender, age, ethnicity/race, employment status, and educational attainment. Proportions
were weighted (1) to reflect the relative size of the driving population across geographic
units and (2) to obtain population estimates using the weighting schematic for NRS data
described by Lacey and colleagues in 2009 [17]. All data reported in Tables 2 through 4 and
in the subsequent text are based on these weighted data.

RESULTS
Prevalence of AUD Drivers

Among all current drinkers, 7.2% could be categorized as dependent drinkers, 6.8% as
abusive drinkers, and 10.0% as heavy drinkers, leaving 75.4% of the current drinkers who
were classifiable as normative drinkers. Table 3 provides a comparison of the percentage of
each AUD class in the total population of current drinkers to their distribution among drivers
with BAC 0.08 g/dL. These percentages are weighted based on the 2007 sampling plan to
provide national estimates [17]. Whereas 1 in 4 of all current drinkers could be classified as
having an AUD, nearly half of the drivers with illegal BACs had an AUD, and one-third of
all illegal BAC drivers were heavy drinkers.

Relationship of AUD Categories to Driver BACs
Table 4 provides the results of the regression analysis relating AUD status to the BAC
measured at the roadside. Listed are the five covariates entered into the analysis—gender,
age, race/ethnicity, educational attainment, and employment status—with the AUD status
measure. Two of the covariates, gender and age, demonstrate the expected relationship to a
0.08 g/dL BAC, with women and underage drivers less likely to be at that illegal level.
Race/ethnicity and employment status were not significantly related to having a 0.08 g/dL
BAC. Relative to normative drinkers, dependent and abusive drinkers were almost one and a
half times as likely to have a 0.08 g/dL or greater BAC, while heavy drinkers were almost
five times more likely to be at an illegal BAC. Drivers with at least some college were 60%
less likely than persons with only a high school education to have a 0.08 g/dL or greater
BAC.

DISCUSSION
Of the 2007 NRS participants who were screened for current year alcohol consumption,
75.5% (weighted) indicated that they had consumed alcohol in the last 12 months. This is
substantially higher than the 55.1% 12-month prevalence in the 2007 National Household
Survey on Drug Use and Health (NSDUH [29]). An important new finding in this study is
that 14% (weighted) of all current drinkers among weekend nighttime drivers can be
classified as either dependent or abusive, compared to 11.4% of respondents in the NSDUH.
This verifies that individuals for whom there is evidence of an inability to control their
drinking are on our highways in substantial numbers at high-risk driving times. An
additional 10% (weighted) of the current drinkers reported heavy drinking, which was
significantly associated with reaching an illegal BAC limit, even more so than being an
abuser or dependent drinker. Developmentally, heavy drinkers may be sub-syndromic (that
is not yet meeting clinical criteria for an AUD) and they continue to drink and drive in high
numbers. On the other hand, clinically distinct abuse and dependence cases may be further
along in the pathological continuum of alcohol-related problems (eg, joblessness, loss of a
driver’s license) and are therefore less likely than heavy drinkers to be on the roadways due
to these disorder-related circumstances. This hypothesis is partially supported by the
overrepresentation of abuse and dependence cases in the non-employed categories compared

Furr-Holden et al. Page 6

Addiction. Author manuscript; available in PMC 2012 July 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



to heavy drinkers, despite similar proportions of abuse and dependence cases in the current
and high-BAC drinking categories.

Given the potential significance of these findings based on the unique 2007 NRS, it is
important to keep in mind the limitations of this study. The sampling plan was based on the
NASS used to estimate national crash statistics. Although this is a strength for the relevance
of the data to national injury reduction, the data represent drivers at risk for crash
involvement, not necessarily all U.S. drivers. Although drivers were selected at random, the
20% of the drivers entering the site who refused to participate in the survey may have
affected the results because, typically, drivers in roadside surveys who refuse to participate
have slightly higher BACs [19]. However, an attempt was made to convert a random sample
of those drivers who initially refused to participate by offering a $100 incentive to complete
the survey. Fifty percent of the drivers offered the incentive accepted and an analysis of their
BACs demonstrated that they did not differ from the participants who initially agreed to the
survey ([17], p. 12). Similarly, passive alcohol measures that detect alcohol in the air in front
of the driver’s face were taken on all drivers regardless of participation in the NRS study to
identify those drivers in potential need of assistance. There were also no statistically
significant differences in passive alcohol measures between those who did and did not agree
to participate. We therefore expect the possible underestimate of high-BAC or AUD drivers
in our sample to be minimal.

Despite these limitations, this is the first national study to estimate the prevalence of AUDs
among a sample of drivers at the roadside. This work is a first step in assessing the extent to
which problem drinkers are represented on the roadways during the peak periods for
alcohol-involved crashes, namely weekend nights. Although the proportion of drivers with a
0.08 g/dL or greater BAC were highest among the heavy drinkers, compared to abusive or
dependent drinkers, this research converges with prior research that heavy episodic drinkers
account for the largest proportion of DWI offenders. This study suggests that heavy drinkers
also account for the largest proportion of high-BAC drivers on the roadways on weekend
evenings. The largest proportion of high-BAC drivers were “normative” drinkers not falling
into any problem-drinking category; normative drinkers represent the largest proportion of
all drinkers, regardless of BAC at the roadside. What is most interesting about this finding is
that the proportionate difference between high-BAC drivers and all other drivers is most
pronounced for normative and heavy drinkers. There is a 28% reduction in the prevalence of
normative drinkers in the high-BAC group compared to all current drinkers; yet, there is a
more than threefold increase in the prevalence of heavy drinking in the high-BAC group
compared to all current drinkers. There is no significant difference in the proportion of
abusive or dependent drinkers among the current drinkers versus the high-BAC drinkers,
making heavy drinkers the only drinkers overrepresented in the high-BAC group.

We sought to provide empirical estimates of alcohol use disorders in a national sample of
living, non-crash-involved drivers and to determine which drivers are most at risk for high-
BAC driving and possible alcohol-involved crashes. The findings provide a cross-sectional
view of drinking and driving and further support the claim that heavy drinkers, and not those
with clinically distinct alcohol abuse and dependence, are more likely to drive with high
BACs. These data provide empirical support for further environmental interventions and
general deterrence methods aimed at normative and heavy drinkers, versus targeted
approaches aimed at clinically significant cases, such as those meeting abuse and
dependence criteria.
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Figure 1.
Development of AUD analysis groups, nighttime
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Table 2

Demographic characteristics of drivers by drinking category (percentages weighted)

Characteristic

Dependent (%) Abusive (%) Heavy (%) Normative (%)

n=335 n=318 n=499 n=3503

Total (n=4655) 7.19 6.83 10.72 75.26

Gender

 Men (n=2936) 68.9 67.22 67.18 61.81

 Women (n=1706) 31.1 32.78 32.82 38.19

Age

 <21 years (n=615) 24.22 22.25 20.14 10.40

 21–34 years (n=2175) 60.23 45.67 52.16 44.93

 35–44 years (n=863) 5.63 18.62 16.19 20.18

 ≥ 45 years (n=989) 9.91 13.46 11.52 24.49

Ethnicity/race

 White or Caucasian (n=2285) 58.46 57.89 62.00 45.89

 Black or African American (n=785) 11.91 8.09 11.73 18.99

 Hispanic (n=1030) 18.33 24.87 20.19 22.66

 Other (n=531) 11.30 9.15 6.08 12.45

Education

 Did not graduate high school/no GED (n=318) 9.60 9.33 8.09 6.19

 High school graduate or GED (n=970) 19.61 11.82 27.22 20.93

 Some college/college grad/some post-grad/post- grad degree (n=3355) 70.79 78.85 64.70 72.88

Employment

 Employed/self-employed (n=3816) 71.67 79.05 82.97 83.36

 Student (n=402) 21.39 13.05 12.70 6.45

 Unemployed/retired/homemaker/on disability/other (n=426) 6.94 7.90 4.33 10.18
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Table 3

Percentage of AUD, heavy, and normative drinkers among all current drinkers compared to participants with
0.08 g/dL or greater BACs (percentages weighted)

Current Drinkers with any BAC (n=4684) Current Drinkers with BAC ≥0.08 (n=133) P (α=0.05)

Type of Drinker

 Dependent (n=335)a 7.15 7.20 0.98

 Abusive (n=318) 6.81 6.03 0.72

 Heavy (n=499) 10.01 32.54 <0.01

 Normative (n=3503) 75.39 54.24 <0.01

*
Dependent drinkers who also met abuse criteria were only classified as dependent, consistent with DSM criteria.
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Table 4

Logistic regression results for analysis the AUD and moderating variables relationships to drivers with BACs>
+0.08

Total n= 4670 (current drinkers only; n’s weighted) Odds ratio for BAC ≥0.08 95% confidence interval for OR

Characteristics

 Women (n=1720) 0.50 0.32 0.76

  Reference: Men (n=2950)

Age Group

 21–34 years (n=2180) 6.08 2.41 15.36

 35–44 years (n=870) 5.19 1.89 14.26

 45+ years (n=998) 5.85 2.12 16.10

  Reference: <21 years (n=623)

Race/Ethnicity

 Other(n= 542) 1.28 0.79 2.08

 Black or African American (n=786) 1.09 0.69 1.72

 Hispanic (n=1037) 1.01 0.55 1.86

  Reference: White or Caucasian (n= 2293)

Education Level

 Did not graduate HS (n= 318) 1.13 0.56 2.27

 Some college/College degree (n= 3369) 0.62 0.42 0.94

  Reference: High School graduate (n= 984)

Employment status

 Student (n= 401) 1.93 0.99 3.79

 Unemployed/Retired/Homemaker/On disability/Other (n= 425) 1.32 0.70 2.49

  Reference: Employed/self-employed (n=3844)

AUD Category

 Dependent (n= 334) 1.46 0.73 2.95

 Abuse (n= 318) 1.40 0.66 2.96

 Heavy (n= 498) 4.74 3.15 7.11

  Reference: Normative (n= 3502)
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