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ABSTRACT  

Objective: We aim to analyse time evolution and seasonality of the outcomes of non-random 

alcohol concentration breath tests performed on drivers at sobriety checkpoints in Catalonia 

(Spain) from 2005 to 2012. Differences by gender are also explored. 

Methods: Time series analyses of the monthly prevalence of drunk drivers by gender. The 

sample consisted of all drivers tested at non-random sobriety checkpoints in Catalonia 

(Spain) from 2005 to 2012 (n=3,985,000). Our outcome variable was the monthly prevalence 

of drivers with a breath alcohol concentration at or above the legal limit. The driver’s gender 

was also registered.  

Results: A decreasing trend in drunk-driving over time was found, the gender gap diminished 

after 2008 and disappeared in 2012. After adjusting for trend, the monthly coefficient 

presented the lowest value for males in January at 3.91% (p<0.001) and the highest in July at 

4.72% (p<0.001) and September at 4.75% (p<0.001). The monthly coefficient was lowest for 

females in January at 3.05% (p<0.001) and highest in October at 4.12% (p <0.001). After 

seasonal the lowest coefficient is found in winter both for men and women. 

Conclusion: Seasonal patterns for male and female drivers testing positive at preventive non-

random sobriety checkpoints indicate that the prevalence of drunk-driving peaks in spring for 

males and in autumn for females. We recommend that the authorities enforce campaigns that 

target male and female drinkers differently. 

 

 

INTRODUCTION 
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Alcohol stands out as the most prevalent psychoactive substance both in those injured and 

those killed in traffic accidents (Isalberti et al., 2011). Preventive sobriety checkpoints trace 

the percentage of drunk drivers, but the authorities need to analyse these series along time 

and are worried that seasonal pattern may distort the process of identifying significant 

changes in the percent of drivers under the influence (DUI) of alcohol.  

With more than 7.5 million inhabitants in 2012, the total number of vehicles in Catalonia (a 

Mediterranean region located in the northeast corner of Spain, whose capital and largest city 

is Barcelona) exceeds 5.0 million, while the number of drivers at the end of that year was 

over 4.1 million (Spanish Traffic Authority, 2012). In 2012 there were 336 traffic fatalities on 

Catalonia’s roads, while 36,360 people were injured (1,980 severely) in a total of 23,368 road 

accidents with victims. Although the number of deaths had fallen by 48% since 2005, 

toxicological analyses showed that an alarming 29% of the fatalities in 2012 were associated 

with DUI (Catalan Traffic Authority, 2012). Hence the need for improved drink driving 

control strategies is imperative. 

Given drunk driving’s importance, the present paper addresses the following questions: first, 

are there seasonal variations and time trends in the percentage of alcohol-impaired drivers in 

Catalonia as detected at breath alcohol concentration (BrAC) controls? And, if so, is gender 

associated with the time-trend and seasonality patterns? To answer these questions, we used a 

database, provided by regional traffic authorities, that includes a total of 3,985,000 non-

random breath tests carried out between 2005 and 2012 on the main roads of Catalonia 

(Spain) by traffic police.  

In most countries, traffic authorities collect information on drivers' breath alcohol 

concentration and conduct either non-random or random breath tests (RBT or non-RBT) at 

roadblocks at any time. Law enforcement officers are allowed to stop any driver on their own 
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criterion, and to perform a BrAC test, whether or not the driver is showing any visible signs 

of impairment. Random selection allows extrapolating results to the general population of 

drivers and eliminates bias of intentional checkpoints, but it does not focus on hot spots. Non-

random selection of drivers has a preventive effect, because the police officers locate sobriety 

controls near alcohol outlets such as restaurants or leisure areas where the risk of driving 

under the influence of alcohol is high, but they do not represent the whole population of 

drivers. 

Non-RBT, usually performed at sobriety checkpoints, show that the percentage of alcohol-

impaired drivers can be as high as 20% (see, Campos et al., 2012, for a study in Brazil). 

However, legal limits may vary across the globe, so any cross-country comparisons should be 

conducted with caution. Gruenewald et al. (2010) examine the influence of on-premise 

alcohol-outlet densities and of drinking-driver densities on rates of alcohol-related motor 

vehicle crashes. Finally, drawing on data from the Behavioral Risk Factor Surveillance 

System, Bergen et al. (2012) show that the percentage of the US population reporting at least 

one alcohol-impaired driving episode over the preceding 30 days was 2.2% for 2006 and 

2008 combined. 

Although we will only analyse non-RBT in our study, we want to mention some recent 

examples of RBT results, including those reported by Li et al. (2013) who find that a higher 

BrAC increases the risk of death or serious injury in road accidents in Hong Kong, though 

they report no relationship between the risk of crashes involving slight injury and mean 

BrAC. Vanlaar (2005) conducts a national roadside survey in Belgium (comprising a BrAC 

test and a short questionnaire identifying individual variables) to estimate the proportion of 

drink drivers and to establish their profile. He finds that the percentage of drivers with a 

blood alcohol concentration (BAC) at or above the legal limit of 50 mg/dl was significantly 

higher on weekend nights than at all other times in the week. Finally, Alcañiz et al. (2014) 



5 
 

report a case study in which the prevalence of alcohol-impaired driving is estimated for the 

general population of drivers in Catalonia in 2012. They estimate a prevalence of 1.29%, 

which is roughly a third of the rate obtained in non-random tests. 

In all the studies, on drunk driving, no seasonal analysis is carried out and thus, there is no 

evidence of a changing pattern along the year. On the contrary, gender and age differences in 

alcohol consumption have been analysed in various studies. Jones and Holmgren (2009), for 

example, studied the BAC results of those apprehended in Sweden for driving under the 

influence of alcohol (DUIA) over an 8-year period (2000-2007). They found that the vast 

majority of offenders were men (89.5%). However, the mean BAC in the male sample did not 

differ significantly from that in the female sample. Likewise, using data collected from Long 

Beach and Fort Lauderdale, Peck et al. (2008) show differences between drivers by age 

(those under 21 and those aged 21 and older). Thus, BACs in drivers under 21 are associated 

with higher relative crash risks than predicted from the additive effect of BAC and age. 

Seasonality as such has been routinely included in alcohol consumption studies, but not in 

connection to driving. For example, Clapp et al. (2008) examine seasonal, temporal and 

contextual variation in drinking among college students at a large West Coast university and 

find that seasonal trends in college student drinking mirror seasonal trends demonstrated in 

the general population. Demographic characteristics, such as race and ethnicity, are important 

determinants of seasonal variation in self-reports of recent alcohol consumption and should 

therefore be taken into account by researchers and policymakers (Carpenter, 2003). Lloyd et 

al. (2013) show that acute alcohol intoxication cases requiring ambulance, emergency 

department and hospital in-patient treatment in Australia increase substantially on days 

preceding public holidays and other major social events. Likewise, Del Río et al. (2002) 

report that the differences in alcohol intake over the seasons of the year among those that 

drink daily in Spain point to the need for alcohol consumption assessments to take seasonal 
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variation into consideration. Finally, seasonal variation in alcohol consumption has also been 

found in many countries, for instance in Estonia by Silm and Ahas (2005), in Scotland by 

Uitenbroek (1996) and in the United States by Cho et al. (2001). 

The aforementioned studies may be an indication that although gender differences and 

seasonality have been ignored in studies of impaired driving, they should be analysed. 

METHOD 

Data 

We used data provided by the regional traffic authorities from a total of 3,985,000 non-RBTs 

carried out by traffic police between 2005 and 2012 on the main roads in Catalonia. We 

considered all non-RBT. Around 6% of tests are performed for reasons other than prevention 

(including, post-accident, drivers showing signs of intoxication or following traffic 

violations), while the remaining 94% of all non-RBT carried out by traffic authorities are 

preventive alcohol tests. In order to satisfy preventive objectives, sobriety checkpoints were 

set up intentionally at strategic locations and during high-risk time-slots. Apart from that, 

drivers were selected on the basis of observable suspicious driving. These included, for 

instance, swerving, braking erratically or drifting. The traffic authorities confirm that the 

selection procedures did not change over time and that they do not differ by sex. Moreover, 

suspicion of drunk driving is actually previous to the decision to stop the vehicle, so the 

gender is revealed once the car is stopped. 

Table 1 shows the sample size disaggregated by year and gender with the descriptive 

statistics of the observed monthly percentage of alcohol-impaired drivers. The number of 

male drivers is much larger that the number of female drivers in the region (see Alcañiz et al, 

2014) and this is the reason why many more tests are undergone by men than by women. 

[Insert Table 1 about here] 
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Variables 

Statutory blood-alcohol limits for driving differ between countries within Europe. In Spain, 

limits are expressed in terms of breath alcohol concentration (BrAC), measured in milligrams 

of alcohol per litre of breath. A BrAC is positive if it exceeds 0.25 mg/l, and it may be 

prosecuted as criminal if it exceeds 0.60 mg/l.  The minimum level is set to 0.15 mg/l for 

inexpert and professional drivers. 

BrAC values can be related to blood alcohol concentration (BAC) levels expressed in grams 

per litre of blood. Unfortunately, there is no universal proportionality constant between these 

two magnitudes (Jones, 2010). In Spain, the average blood/breath ratio of alcohol is 2:1. 

Hence, the standard administrative BAC limit is 50 mg/dl while the criminal limit is 120 

mg/dl. 

First, our outcome variable was the monthly prevalence of alcohol-impaired drivers, i.e., the 

percentage of tested drivers that have a BrAC test result at or above 0.25 mg/l. The driver’s 

gender was also registered. In a second step, monthly data were aggregated by seasons. The 

months were grouped into the following seasons based on the month in which the season was 

considered to begin: winter (December-February), spring (March-May), summer (June-

August), and autumn (September-November).  

 

Statistical analysis 

We assessed the extent and significance of gender differences and seasonal and time-trend 

variations in our alcohol-impaired driver data. A graphical analysis was performed and then 

regression analysis was used to decompose the data series into its components (i.e., the long-

term time-trend, seasonal variation around that trend, and error). We estimated the regression 

model with both monthly and seasonal data. Thus, the total sample size for the period 2005 

through 2012 was 96 months (32 seasons). 
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Regression models for non-stationary series* give spurious results, which means that one may 

obtain apparently significant relationships from unrelated variables. Thus, we tested for the 

presence of a stochastic trend, in fact this is technically known as “a unit root” in statistics, 

for each of the series. We applied the Augmented Dickey-Fuller (1979) test (henceforth, the 

ADF test), which has the unit root process as the null hypothesis (the series is integrated of 

order one, i.e. non-stationary, against integrated of order zero, i.e. stationary). Dickey and 

Fuller (1979) use the following regression equation for a process with intercept and trend: 

 

t1t

p

1j

j1tt YYtY  



                                            (1) 

 

The test for a unit root in the series is a test of the null hypothesis that ρ=0. If the hypothesis 

cannot be rejected the series is assumed to be non-stationary. 

Perron (1989) argued that the presence of a structural break can change the properties of 

traditional unit root tests, affecting the conclusions of these tests. Thus, we also tested the 

stationarity of the series in the presence of structural breaks. To this end, we applied the Zivot 

and Andrews (1992) test. These authors proposed to introduce a dummy variable in the 

regression model formulated by Dickey and Fuller to detect the structural break. The null 

hypothesis in the Zivot and Andrews' (1992) test is a unit root process. The alternative 

hypothesis is a stationary process that allows for a one-time unknown break in intercept 

and/or slope. The position of the structural break is estimated recursively by choosing the 

point in time for which the absolute value of the Augmented Dickey Fuller test statistic is 

minimized. Zivot and Andrews (1992) use the following regression equation corresponding 

to the model with a one-time unknown break in slope: 

                                                           
*
 A weakly stationary process has a constant mean, a constant variance and a constant autocovariance structure. 
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t1t

p

1j

j1tt1t YY)(TtY  



                                      (2) 

where ( )tT t    for t   and 0 otherwise. 

Our results based on the ADF test show that the null hypothesis of a unit root is rejected both 

for males (ADF test= -6.04) and females (ADF test= -5.92). The critical values at 1%, 5% 

and 10% significance level of Mackinnon (1991) for the ADF are -4.05, -3.45 and -3.15, 

respectively. Likewise, our results based on the ZA test showed that the null hypothesis of a 

unit root is rejected for both series. The ZA test equals -7.23 for males and -8.02 for females. 

Critical values at 1%, 5% and 10% significance level are -4.93, -4.42 and -4.11, respectively. 

The test identified the break points as September 2005 for the percentage of male alcohol-

impaired drivers’ series and March 2009 for the percentage of female alcohol-impaired 

drivers’ series. Thus, given that our series are stationary, in our regression analysis we use 

both series in levels, i.e. with no other transformation. 

To test for equality of means between the percentages of male and female alcohol-impaired 

drivers, we carried out an Analysis of Variance (ANOVA) test. Next, we decomposed the 

data series into its components (the long-term time-trend, monthly or seasonal variation 

depending on the model around that trend, and error) by means of time-series models. Given 

the patterns we observed, we included a linear time-trend in the model for males and a 

quadratic function in the model for females to approximate the trending patterns. We also 

included lags to remove autocorrelation in the series where necessary. To avoid 

multicollinearity when including our dummy variables for each month, we did not include an 

intercept in our regression model. Thus, we used the following regression equation for men: 

tt,DecDect,NovNovt,OctOctt,SepSept,AugAugt,JulJul

t,JunJunt,MayMayt,AprAprt,MarMart,FebFebt,JanJan1tt

DDDDDD

DDDDDDYtY



 

  (3) 
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And for women: 

tt,DecDect,NovNovt,OctOctt,SepSept,AugAugt,JulJul

t,JunJunt,MayMayt,AprAprt,MarMart,FebFebt,JanJan

2

21t

DDDDDD

DDDDDDttY




 
(4) 

where t,JanD  is a dummy variable that takes the value 1 in January and 0 otherwise. A similar 

definition applies to all other months. 

Finally, to test for significant differences in the percentages of alcohol-impaired drivers 

between months, we used a Wald test from the point estimates and the standard errors of the 

parameters. 

 

RESULTS 

Monthly analysis 

The observed series illustrate the nature and magnitude of time-trend and seasonal variations 

in males and females, so the evolution in the percentage of alcohol-impaired drivers across 

the sample period is plotted in Figure 1. During the period 2005-2008, the percentage of 

female alcohol-impaired drivers increased. Interestingly, between 2005 and 2008 the 

percentage of alcohol-impaired drivers is noticeably higher in males than in females; 

however, after this date, the respective percentages are closer and present a decreasing time 

trend, and they become very similar in 2012. 

[Insert Figure 1 about here] 

Table 2 (Panel A) displays the means of the percentage of male and female alcohol-impaired 

drivers each month during the entire sample period. For both males and females, January and 

December are the months with the lowest percentages of alcohol-impaired drivers. In both 

cases, July, August, September and October are months with a higher percentage of alcohol-
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impaired drivers to which April is added in the case of males and November in the case of 

females.  

[Insert Table 2 about here] 

The results of the ANOVA tests are reported in Table 3 and show that the percentage of male 

and female alcohol-impaired drivers differed significantly during the entire period. However, 

the ANOVA test does not reject the null hypothesis that the percentage of male and female 

alcohol-impaired drivers is equal in 2012, thus confirming the similar pattern presented by 

the two genders in 2012. 

[Insert Table 3 about here] 

Focusing on the period 2009-2012, Daniel’s non-parametric test for trend indicates that the 

percentages of monthly male and female alcohol-impaired drivers present a significant trend 

(males: test=5.20, p=<0.001; females: test=4.03, p=<0.001).† However, Kruskal-Wallis’ non-

parametric test for seasonality shows that the distribution of the percentages of male and 

female alcohol-impaired drivers do not differ significantly between months (males: 

2

11 9.45, p =0.580; females: 2

11 12.77, p =0.308). However, this test does not control for 

a general time-trend. 

The regression results for monthly data are shown in Table 4. After adjusting for trend and 

lags in the regression, we can measure the net influence of the month in which the 

observation is obtained. We found that the monthly coefficient in January presents the lowest 

value for males 3.91% (p<0.001) while it is highest in July 4.72% (p<0.001) and September 

4.75% (p<0.001). The monthly coefficient in January 3.05% (p<0.001) is the lowest for 

females and it is highest in October 4.12% (p<0.001). Wald test results show that the 

                                                           
†
 Spearman’s rank correlation test is referred to as Daniel’s test for trend when one of the paired observations is 

time or sequence number. 
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percentage of male alcohol-impaired drivers is significantly lower in January when compared 

to April ( 2

1 6.48, p=0.011), July ( 2

1 6.09, p=0.013), August ( 2

1 3.97, p=0.046) and 

September ( 2

1 7.22, p=0.007), respectively and in December with respect to April 

( 2

1 4.22, p=0.040), July ( 2

1 4.64, p=0.031) and September ( 2

1 5.77, p=0.016). In the 

case of female alcohol-impaired drivers, the percentage is lower in January when compared 

to May ( 2

1 4.25, p=0.039), July ( 2

1 4.28, p=0.038), August ( 2

1 9.21, p=0.002), 

September ( 2

1 9.78, p=0.002), October ( 2

1 14.93, p<0.001) and November ( 2

1 14.44, 

p<0.001), respectively; in June when compared to August ( 2

1 4.26, p=0.039), September 

( 2

1 4.62, p=0.031), October ( 2

1 7.64, p=0.006) and November ( 2

1 4.48, p=0.034), 

respectively and in December with respect to July ( 2

1 3.91, p=0.048), August ( 2

1 8.87, 

p=0.003), September ( 2

1 8.38, p=0.003), October ( 2

1 15.31, p<0.001) and November 

( 2

1 13.65, p<0.001), respectively. Results also show that the percentage of female alcohol-

impaired drivers is significantly higher in October when compared to February ( 2

1 5.92, 

p=0.015), April ( 2

1 4.18, p<0.041) and May ( 2

1 4.26, p<0.038), respectively The value 

of the adjusted R
2
 at 0.84 (0.52) shows that over 84% (52%) of the variation in the percentage 

of male (female) alcohol-impaired drivers was predicted by our models. Regarding the 

proportion of variance explained, which is much lower for women than for men, we note that 

the monthly  prevalence of drunk driving in men is higher than in women and it is more 

related to seasonal and weather patterns, whereas the prevalence in women suffer relatively 

high fluctuations which are difficult to explain. 

[Insert Table 4 about here] 

Seasonal analysis 
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Table 2 (Panel B) displays the means of the percentage of male and female alcohol-impaired 

drivers detected at non-RBT sobriety checkpoints during each season for the entire sample. 

These figures show a seasonal variation – thus, the fewest alcohol-impaired drivers are 

recorded in winter, while the number rises gradually in spring and summer to peak in autumn. 

However, in the case of male alcohol-impaired drivers the percentage figures are similar in 

summer and autumn. Interestingly, this seasonal distribution of male alcohol-impaired drivers 

changes in 2009-2012 subsample (see Table 2, Panel C), with spring and summer emerging 

as the seasons with the highest percentage. 

The regression analysis corresponding to seasonally data is shown in Table 5. Results show 

that the seasonal coefficient, after controlling for trend, is 4.38% (p =0.003) for males in 

spring and just 3.56% (p =0.016) in winter. The seasonal coefficient is 1.80% (p =0.002) for 

females in autumn and just 0.82% (p =0.259) in winter. Wald tests reveal that the percentages 

of male and female alcohol-impaired drivers are significantly lower in winter than in the 

other seasons, i.e., spring ( 2

1 9.19, p=0.002 for males and 2

1 7.55, p=0.006 for females), 

summer ( 2

1 5.02, p=0.025 for males and 2

1 7.65, p=0.006 for females) and autumn 

( 2

1 11.38, p<0.001 for males and 2

1 19.57, p<0.001 for females). A linear trend and a 

quadratic function do not appear to be significantly different from zero in the female model. 

The value of the adjusted R
2
 shows that over 92% (60%) of the variation in the percentage of 

male (female) alcohol-impaired drivers was predicted by our models.  

[Insert Table 5 about here] 

 

DISCUSSION 

Alcohol has long been known to produce dose-dependent effects on a range of cognitive 

abilities that are important to driving, and has consistently been identified as a major factor in 
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crash risk and culpability (Kelly et al., 2004). Thus, any efforts to reduce the number of 

alcohol-impaired drivers are important. However, for these efforts to be effective it is 

necessary to understand the time-trend, seasonality variations and gender differences in the 

number of alcohol-impaired drivers. Our findings contribute further evidence to an increasing 

body of studies indicating that environmental factors have an impact on the risk for alcohol 

misuse and, consequently, on traffic accidents. 

After adjusting for trend, we have found that the drunk-driving prevalence rate at non-RBT 

locations is the lowest in winter for both men and women. It peaks in the summer for males 

and in autumn for females. These results hold for both monthly and seasonal data, but only 

for the population of drivers for which this sample is representative. This is indeed the group 

of drivers that were either involved in accidents or traffic violations, showed signs of 

intoxication by abnormal driving or were driving near sobriety checkpoints, which are 

usually located at high-risk places. It would be incorrect to generalize these results to the 

whole population of drivers. However, since traffic officers do not select drivers on the basis 

of gender, we argue that the gender differences that we find are valid for the population under 

study. 

We conclude that female drivers exceeding BrAC legal limits at non-RBT controls exhibit a 

seasonal pattern that differs from that presented by their male counterparts. This behaviour 

may be explained by alcohol excess in men being associated to outdoor activities which 

usually take place in spring and summer, while in women they could be associated to 

psychological factors that increase in autumn. As noted by authors studying these 

phenomena, the incidence of depression and anxiety in women is larger than in men in 

Autumn (Simkin et al., 2003), and there is peak of violent and suicidal acts in psychiatric 

patients in the fall until November (Paalova and Tiihonen, 2010) and diminishes in spring for 

women (Mergl et al. 2010). We note that the lags in the monthly and seasonal models cannot 
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be compared directly because they are estimated with different data, i.e. monthly or 

aggregated, accordingly. 

In an earlier analysis, we excluded from the sample the 6% tested drivers who showed signs 

of intoxication, had a crash or committed a traffic violation. Although there are some 

differences in the results compared with the current analysis, the main conclusions remain. 

We there found that the season when men peak was summer, but we explain this fact by the 

exclusion of the controls which took place in Eastern Holiday, when the number of trips 

increases significantly during that holiday period and a number of non-RBT are performed to 

either drivers with accidents, traffic violations and showing symptoms.  

We reject the null hypothesis that a gender difference can be found in the prevalence detected 

in the last year of the sample period, which suggests that the drink-driving behaviour of the 

genders converges. Despite this, on the basis of the earlier detection of different seasonality 

drinking patterns between the genders, we recommend that the authorities take into 

consideration that the male drunk drivers that are represented by non-RBT experiment a peak 

in the summer while this also happens in autumn for female drunk drivers. We suggest that 

preventive actions and campaigns should take these seasonal differences into consideration. 

But, for the success of and advertising campaign, it is necessary to link publicity to 

enforcement (Cameron et al., 1993 and Macpherson & Lewis, 1998). Since strong penalties 

exist in traffic legislation, we believe that advertising campaigns can benefit from the 

knowledge about specific months during the year when alcohol misuse is more prevalent. We 

encourage research regarding gender differences in response to traffic safety messages as 

well as evidence on the effectiveness of media campaigns in reducing DUI. 
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TABLES 

 

Table 1. Sample size and descriptive statistics of non-random breath tests in Catalonia, 

Spain (2005-2012) 
 Males Females 

N (number of BrAC tests)   

 Total 3,300,368 684,632 

2005 365,288 72,516 

2006 359,027 73,887 

2007 387,264 74,948 

2008 425,497 84,051 

2009 510,391 107,504 

2010 441,885 95,435 

2011 417,392 90,178 

2012 393,624 86,113 

Monthly prevalence of drunk-driving 
among tested drivers    

Mean 6.34% 4.55% 

Standard deviation 1.30% 0.71% 

Minimum 3.16% 2.92% 

Maximum 8.81% 5.89% 
Source: Data were provided by the regional traffic authorities. Prevalence measures 

the monthly percentage of controls in which BrACs exceeded 0.25 mg/l. 
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Table 2. Distribution of alcohol-impaired drivers (%) in non-random breath tests by 

gender in Catalonia, Spain. Panel (A): Monthly distribution (2005-2012), Panel (B): 

Seasonal distribution (2005-2012), Panel (C): Seasonal distribution (2009-2012) 

 Males Females 

Panel (A). Monthly distribution (2005-2012) 

January 5.73 
(1.48) 

3.96 
(0.74) 

February 6.14 
(1.53) 

4.43 
(0.68) 

March 6.26 
(1.31) 

4.51 
(0.88) 

April 6.58 
(1.35) 

4.51 
(0.59) 

May 6.50 
(1.26) 

4.54 
(0.68) 

June 6.28 
(1.38) 

4.35 
(0.58) 

July 6.61 
(1.02) 

4.62 
(0.70) 

August 6.55 
(0.98) 

4.80 
(0.73) 

September 6.72 
(1.12) 

4.91 
(0.47) 

October 6.52 
(1.36) 

5.05 
(0.57) 

November 6.30 
(1.49) 

4.88 
(0.64) 

December 5.84 
(1.69) 

4.01 
(0.65) 

Panel (B). Seasonal distribution (2005-2012) 

Winter 5.99 
(1.45) 

4.14 
(0.56) 

Spring 6.44 
(1.26) 

4.52 
(0.60) 

Summer 6.48 
(1.08) 

4.59 
(0.56) 

Autumn 6.51 
(1.26) 

4.95 
(0.39) 

Panel (C). Seasonal distribution (2009-2012) 

Winter 5.01 
(1.11) 

4.15 
(0.72) 

Spring 5.50 
(0.93) 

4.72 
(0.62) 

Summer 5.58 
(0.76) 

4.62 
(0.49) 

Autumn 5.46 
(0.63) 

4.92 
(0.30) 

Note: Standard deviation in parentheses. Data were provided by the regional traffic authorities. Prevalence 

measures the percentage of stops in which BrACs exceeded 0.25 mg/l. 
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Table 3. Analysis of variance (ANOVA test) of mean equality between genders for the 

monthly prevalence of drunk-driving in non-random breath tests  

in Catalonia, Spain (2005-2012) 

 Entire sample 2012 

 Mean Anova test Mean Anova test 

Males 6.34 
139.58 

(<0.001) 

4.32 
0.68 

(0.419) 
Females 4.55 4.12 

Note: This table shows the ANOVA test for the entire sample and 2012. The null hypothesis is that the 

percentage of male and female alcohol-impaired drivers is equal. p-values in parentheses. Data were provided 

by the regional traffic authorities. Prevalence measures the percentage of stops in which BrACs exceeded 0.25 

mg/l. 
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Table 4. Linear regression model results for the percent of alcohol-impaired drivers 

found at non-random breath tests in Catalonia, Spain (2005-2012), monthly data 
 Males Females 

 Coeff.  95% CI Coeff.  95% CI 

Trend -0.02
 

(<0.001) 
-0.04 -0.01 

0.05
 

(<0.001) 
0.04 0.07 

Trend
2
 -   

-5.67x10
-4 

(<0.001) 
-7.32x10

-4
 -4.02x10

-4
 

Lag(-1) 0.47
 

(<0.001) 
0.23 0.72 -   

Monthly variation  

Jan 3.91
 

(<0.001) 

1.78 6.04 3.05
 

(<0.001) 
2.61 3.48 

Feb 4.40
 

(<0.001) 
2.29 6.51 3.51

 

(<0.001) 
3.13 3.90 

Mar 4.34
 

(<0.001) 
1.98 6.71 3.59

 

(<0.001) 
3.12 4.06 

Apr 4.63
 

(<0.001) 
2.44 6.83 3.59

 

(<0.001) 
3.13 4.05 

May 4.42
 

(<0.001) 
2.03 6.81 3.62

 

(<0.001) 
3.24 4.00 

Jun 4.27
 

(<0.001) 
2.06 6.48 3.43

 

(<0.001) 
3.00 3.86 

Jul 4.72
 

(<0.001) 
2.42 7.03 3.69

 

(<0.001) 
3.12 4.26 

Aug 4.52
 

(<0.001) 
2.19 6.85 3.88

 

(<0.001) 
3.44 4.32 

Sep 4.75
 

(<0.001) 
2.50 7.00 3.99

 

(<0.001) 
3.44 4.54 

Oct 4.49
 

(<0.001) 
2.14 6.84 4.12

 

(<0.001) 
3.59 4.66 

Nov 4.38
 

(<0.001) 
2.06 6.71 3.97

 

(<0.001) 
3.53 4.40 

Dec 4.06
 

(<0.001) 
1.75 6.36 3.10

 

(<0.001) 
 

2.55 3.65 

Adjusted R
2
 0.84   0.52   

Note: Models estimated using OLS and including lags to remove autocorrelation where necessary. Newey-West 

standard errors were estimated based on the assumption that the error structure may be heteroskedastic. p-values 

in parentheses. CI refers to confidence intervals. The number of months is equal to 96. Data were provided by 

the regional traffic authorities. Prevalence measures the percentage of stops in which BrACs exceeded 0.25 

mg/l. 
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Table 5. Linear regression model results for the percent of alcohol-impaired drivers 

found at non-random breath tests in Catalonia, Spain (2005-2012), seasonally 

aggregated data 
 Males Females 

 Coeff. 95% CI Coeff. 95% CI 

Trend -0.07
 

(0.003) 
-0.11 -0.03 -   

Lag(-1) 0.52
 

(0.002) 
0.23 0.82 0.69

 

(<0.001) 
0.44 0.93 

Seasonal Variation 

Winter 3.56
 

(0.016) 
0.86 6.26 0.82 

(0.259) 
-0.57 2.21 

Spring 4.38
 

(0.003) 
1.81 6.94 1.68

 

(0.002) 
0.72 2.64 

Summer 4.24
 

(0.003) 
1.70 6.79 1.49

 

(0.018) 
0.33 2.64 

Autumn 4.32
 

(0.003) 
1.72 6.93 1.80

 

(0.002) 
0.75 2.84 

Adjusted R
2
 0.92   0.60   

Note: Models estimated using OLS and including lags to remove autocorrelation where necessary. The model 

for females does not include trend. Newey-West standard errors were estimated based on the assumption that the 

error structure may be heteroskedastic. p-values in parentheses. CI refers to confidence intervals. The number of 

seasons is equal to 32. Data were provided by the regional traffic authorities. Prevalence measures the 

percentage of stops in which BrACs exceeded 0.25 mg/l. 
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FIGURES 

 

Figure 1. Percentage of alcohol-impaired drivers based on non-random breath tests in 

Catalonia, Spain (2005-2012) 
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 Source: Own elaboration with data provided by the regional traffic authorities 

                           

 

 


