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Abstract

Introduction: Brazil is one of the countries with the highest rates of alcohol-related traffic infractions, 
but little is known about the profile of the drivers who commit them. Identifying the characteristics of 
impaired drivers is essential for planning preventive actions.
Objective: To compare drug use and driving behavior profiles of drivers with and without alcohol-related 
infractions.
Methods: 178 drivers stopped at routine roadblocks were assessed by traffic agents who conducted 
standard roadblock procedures (document verification; request of a breathalyzer test [BT]). Drug use 
and driving behavior data were collected through semi-structured interviews. Subjects were divided into 
three groups: drivers who refused the BT (RDs, n = 72), drivers who tested positive on the BT (PDs, n = 
34), and drivers who had committed other infractions (ODs, n = 72).
Results: The proportion of alcohol use in the last year was higher among RDs (100%) than in the PD and 
OD groups (97.1% and 72.2% respectively, p < 0.001). Lifetime prevalence of cannabis and cocaine use 
for the overall sample was 44.3% and 18.2%, respectively. Fewer individuals in the OD group (31.5%) 
reported having been stopped at roadblocks in the previous year compared to the PDs (55.9%) and 
RDs (48.6%, p = 0.03). However, a higher proportion of RDs reported drunk driving in the same period 
(87.5%; PD 69.7%; OD 26.9%; p < 0.001).
Conclusion: Essential differences among groups were observed. RDs had a higher proportion of alcohol 
use and drunk driving in the previous year; drivers who fit into this particular group may be unresponsive 
or less responsive to social deterrence and enforcement actions.
Keywords: Driving under the influence, traffic accidents, law enforcement, alcohol, psychoactive 
substances.

Introduction

Traffic collisions (TCs) associated with drunk driving 
are still a cause of concern worldwide, especially in low 
and middle-income countries (LMIC), where TCs account 
for a great proportion of the increase in disability-adjusted 
life years (DALYs).1 Among the strategies developed to 
reduce drunk driving, inspection barriers with random 

breath testing are shown to be a cost-effective approach, 
reducing alcohol-related TCs by about 20%.2 According 
to the 2009 Global Status Report on Road Safety, 49% of 
countries that were analyzed have specific laws in place 
that prohibit drinking and driving with a blood alcohol 
concentration (BAC) equal to or higher than 0.05g/dl,3 
which is considered by the World Health Organization 
(WHO) as the best practice for traffic enforcement.4
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In Brazil, laws and policies related to drunk driving 
have changed significantly over the years. Although the 
first national law concerning alcohol consumption by 
drivers was established in 1941, it was only in 1997 
that a BAC limit of 0.06g/dl was established.5,6 In 2008, 
Brazil implemented stricter laws, with a BAC threshold 
of zero.7 Enforcement of the zero tolerance policy 
prioritizes use of roadside breath tests as the standard 
procedure for detecting drunk driving; however, when 
breath testing is not available or cannot be performed, 
traffic agents may also rely on other types of evidence, 
such as witness accounts and visible signs and 
symptoms of impairment.8 In theory, recognition of 
signs and symptoms of alcohol impairment by traffic 
agents can be used as the sole evidence for conviction of 
a traffic crime or offense, but in practice this procedure 
is almost never used, due to lack of training both by 
police officers and members of the court. When drivers 
are asked to perform a breath test during a roadblock, 
a number of different outcomes are possible, as shown 
in Table 1. Legal loopholes exist that allow drivers to 
refuse to take the breath test, claiming the right not to 
self-incriminate. Drivers who refuse are subject to the 
same fines and administrative penalties as drivers with 
a breath alcohol concentration (BrAC) between 0.04 
and 0.35 mg/L of breath.9-11

Evidence shows that it is possible to deter alcohol-
impaired drivers, mainly through police enforcement 
and severe punishments.2,12,13 However, even with a “dry 
law” in place and an increase in traffic enforcement in 
Brazil, the number of alcohol-related collisions increased 
by over 1,000 between 2007 and 2015. In this regard, 
both Brazilian and international literature suggests that 
traffic law enforcement together with strict sanctions are 

effective for reducing the rates of drunk driving traffic 
offenses.14-16 One recent paper evaluated how different 
countries deal with a refusal situation and concluded 
that countries with lower levels of drunk driving deaths 
seem to have achieved a level of societal agreement that 
driving under the influence (DUI) is deviant, generating 
social stigma against DUI that allows legislation to be 
enforced.10 Moreover, In the United States, for example, 
it is against the law to refuse a breathalyzer test. All 
states have an implied-consent law, whereby operating 
a motor vehicle obligates the motorist to comply 
with field sobriety tests. Driving is thus considered a 
privilege, not a right. In Brazil, the legal possibility of 
refusal can be perceived as a less severe penalty, and 
therefore be less effective for preventing reoffending 
and for achieving social deterrence.

Besides having more permissive policies regarding 
traffic safety when compared with developed countries, 
LMIC also have less scientific data regarding the 
characteristics and specific of offenders.10,17,18 This points 
to a need for further enforcement of drinking and driving 
laws and to the urgency of assessing and reviewing the 
target audience. In this respect, it is important to study the 
characteristics of drivers who refuse to take breath tests 
in order to propose better enforcement policies targeting 
this specific group. Our hypothesis is that drivers who 
refuse to take the breathalyzer test during roadblocks 
are a risk group for drunk-driving. In this sense, the 
possibility of refusing the test associated with the mild 
penalties for refusing the test could make drivers prone to 
repeated risky behaviors. Therefore, we aimed to compare 
the differences in drug use profile and driving behaviors 
between drivers who refused to perform the breathalyzer 
test and drivers with other types of infractions.

Table 1 - Breath testing outcomes and consequences according to Brazilian legislation

Breathalyzer outcome Sanction*
Driver accepts the breath testing

BrAC < 0.04mg/L None
BrAC from 0.04 to 0.34mg/L Infraction (art. 165) + fine (R$2934.70) + driver’s license suspended for up to 

12 months
BrAC ≥ 0.35mg/L Infraction (art. 165) + traffic crime (art. 306) + fine (R$2934.70) + driver’s 

license suspended for up to 3 years

Driver refuses to take the breath test Infraction (art. 165) + fine (R$2934.70) + driver’s license suspended for up to 
12 months

Drivers with signs and symptoms recognized by traffic 
agents, irrespective of breath testing outcome

Infraction (art. 165) + traffic crime (art. 306) + fine (R$2934.70) + driver’s 
license suspended for up to 3 years

BrAC = breath alcohol concentration. 
* Considering drivers who have not committed DUI offenses in the previous year. Drivers who reoffend within a 1-year period are subject to more severe 
penalties. 
At the time of data collection, US$ 1.00 = R$ 3.20.
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Methods

Ethical considerations
This study was approved by the Institutional Review 

Board at the Hospital de Clínicas de Porto Alegre (HCPA/
GPPG N.14-0685, CAAE 39604114.3.0000.5327). All 
participants provided written consent. Agreeing or 
refusing to participate in the study did not add/subtract 
any legal measures or administrative penalties. All 
screening results and data collected during the interview 
were used exclusively for study purposes.

Study design and sampling
This was a cross-sectional roadside survey, and data 

were collected during checks carried out at inspection 
barriers by traffic agents from the Department of 
Transportation of the state of Rio Grande do Sul 
(DETRAN-RS) and the Federal Highway Police (PRF-RS) 
in the metropolitan area of Porto Alegre, Brazil, as part 
of standard operating procedures. The days and places 
of data collection were chosen by convenience, based 
on police availability and their own planning. The study 
was conducted between April and September 2016, 
from Tuesday to Saturday nights (11 PM to 5 AM).

All drivers stopped at routine roadblocks went 
through a standard protocol consisting of a document 
check and breath testing. During data collection, a total 
of 3,321 drivers were stopped and subjected to the initial 
procedures at checkpoints. Breath tests were conducted 
using Alco-Sensor IV (Intoximeters Inc., St. Louis, USA) 
or BAF-300 (Elec Inc., São Paulo, Brazil) models. In 
addition to following their standard procedures, traffic 
agents were trained and instructed to assess drivers 
for possible signs and symptoms of intoxication using a 
standardized evaluation protocol. This protocol covers 
10 dimensions of intoxication symptoms related to 
changes to psychomotor skills (orientation, mental 
status, coordination, gestures/signs, breath smell, 
appearance of the eyes and face, speech, attitude, body 
reaction). The protocol was adapted from the DRUID 
project and from previous Brazilian protocols.19

Inclusion criteria were: committing any of the 
infractions that would prevent drivers from returning to 
the road and continue driving, namely: a) having a BrAC 
over 0.04 mg/L of breath; b) refusing to take the breath 
test; c) presenting signs and symptoms of intoxication 
by alcohol and/or other psychoactive substances (PAS) 
(as assessed by the standard protocol); d) not having 
a valid driver’s license; e) any other legal criterion 
that would prevent them from driving (such as driving 
without their driver’s license, not having paid car 
taxes, burnt out bulb or a poor connection, including 

headlights, brake lights, or turn signals). The use of 
very strict and conservative inclusion criteria was for 
ethical reasons, since it would not be appropriate to let 
a driver in an impaired condition or who self-reported 
being under the influence return to the road.

In order to compare different driver profiles, the 
subjects were divided into three groups according to 
type of traffic infraction: RD, or drivers who refused 
to perform the breath test; PD, or drivers with a 
positive BrAC (BrAC > 0.04 mg/L); and OD, or drivers 
who committed other types of infraction not involving 
impaired conditions for driving (e.g., not having a valid 
driver’s license; not having a car license).

Procedures
Drivers who met inclusion criteria were invited to 

participate by a senior investigator. Drivers received 
a brief explanation of the study and data on apparent 
age and traffic infraction were collected for all these 
individuals. If a driver consented to participation, he 
or she was taken by a trained interviewer to a private 
place dedicated to data collection. All consenting drivers 
signed informed consent forms. The interview comprised 
a semi-structured questionnaire with questions about 
age, sex, education, income, driving experience, 
vehicle type, and history of DUI. After completing the 
questionnaire, which took about 20 minutes, drivers 
were referred to another private space where drug 
screening tests were conducted (data not shown in 
the present paper). The questionnaire and forms were 
filled out in an electronic format using tablets running 
the Open Data Kit (ODK), a tool for development and 
storage of survey forms supported by ongoing research 
at the University of Washington’s Department of 
Computer Science & Engineering. The data collected 
were sent to the common server. All identifying data 
were encrypted.

After participating in the research, drivers were 
directed to the responsible traffic agent in order to 
complete the routine roadblock operation.

Statistical analysis
Categorical variables are expressed as absolute and 

relative frequencies, and proportions and associations 
were analyzed using the chi-squared test. We 
investigated the normality of distribution of continuous 
data using a histogram and the Shapiro-Wilk test. 
Continuous variables were expressed as median and 
interquartile range and were compared using the 
Kruskal-Wallis test followed by Dunn’s post-hoc test. 
Statistical analyses were conducted using SPSS, v.18 
(IBM Corp., Armonk, NY).
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Results

Sampling
Of the 3,321 drivers stopped at the checkpoints, 

309 met the inclusion criteria and 179 (57.9%) agreed 
to participate in the study. There were no differences 
in apparent age or sex between study participants and 
those who refused to participate; however, breathalyzer 
results were associated with participant agreement, the 
proportion of zero BrAC (< 0.04mg/L) was higher among 
those who agreed to participate (30.7% vs. 19.2%) 
while the proportion of test refusal was lower (36.9% 
vs. 56.9%; p < 0.001) in this group (Table 2). One 
participant dropped out of the study during the interview 
and was therefore excluded. The final sample consisted 
of 178 drivers. Of these, 34 (19.1%) had a positive BrAC 
result; 72 (40.4%) refused to take the breath test; and 
72 (40.4%) had committed other types of infractions.

Demographic characteristics and driving profile
Drivers were mostly male (89.3%), with a 

median age of 33 years. Most drove a car or pickup/
SUV (83.1%) daily (65.2%), had spent less than 12 
years in education (70.2%), and reported an average 
income equivalent to 4.1 Brazilian minimum wages per 
month (minimum wage in 2016: R$ 880, equivalent to 
US$ 275 that year). There were a few differences in 
demographic characteristics between the three groups 
of drivers (Table 3). For instance, a lower proportion of 
drivers with other types of infractions (excluding those 
related to impaired driving) had a valid driver’s license; 

nonetheless, the type of vehicle and weekly frequency 
of driving were similar to the other groups (Table 3).

Self-reported drug use and signs and symptoms 
of intoxication

Out of the total sample, 88.2% and 68.8% reported 
having consumed alcohol in the last year and in the 
previous 24h, respectively. Drivers who refused the 
breathalyzer test had a higher prevalence of alcohol 
use in the previous year compared with the overall 
sample prevalence (p < 0.001). Among the subjects 
who refused the breath test, fewer reported having had 
alcohol in the previous 24h (93.1%) than among the 
BrAC positive group (97%). Only 17.3% of drivers with 
other types of infractions reported alcohol use in the 
previous 24h (Table 4).

The most prevalent illicit drugs used in the previous 
year were cannabis (44.3%) and cocaine (18.2%). Of 
the 77 participants who reported having used cannabis 
in the previous year, 34 (44.1%) and 15 (19.5%) also 
reported cannabis use in the previous three months and 
in the last 24 hours, respectively. Of the 32 participants 
who reported having used cocaine in the previous year, 
six (18.7%) and two (6.2%) also reported cocaine 
use in the previous three months and in the last 24 
hours, respectively. Except for alcohol consumption and 
cannabis use in the previous three months, there were 
no differences in the other variables related to drug use 
between the groups of drivers (Table 4).

The total number of signs and symptoms of 
intoxication assessed by traffic agents was similar 

Table 2 - Association between apparent sociodemographic characteristics and agreement to participate in the study among drivers who 
fulfilled the inclusion criteria (n = 309)

Participation agreement
Variable Total (n = 309) Yes (n = 179) No (n = 130) p-value
Apparent age

18 to 29 years 97 (33.9) 69 (38.5) 28 (26.2) 0.068
30 to 59 years 178 (62.2) 105 (58.7) 73 (68.2)
60 years or above 11 (3.8) 5 (2.8) 6 (5.6)

Sex (male) 245 (85.7) 159 (88.8) 86 (80.4) 0.072

Breathalyzer result (mg/L of breath)
Zero (< 0.04) 80 (25.9) 55 (30.7)* 25 (19.2)* < 0.001
Administrative infraction (0.05 to 0.34) 31 (10) 25 (14) 6 (4.6)
Crime (> 0.34) 5 (1.6) 5 (2.8) 0 (0)
Refused testing 140 (45.3) 66 (36.9)* 74 (56.9)*
Not filled out by traffic agent† 53 (17.2) 28 (15.6) 25 (19.2) -

Data expressed as absolute and relative frequencies, n (%), and compared using the chi-square test. 
* Adjusted residual > |2|. 
† This field was not filled out in 34.3% of the forms. For drivers who agreed to participate in the study, these data were obtained during the interview.
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between groups (p = 0.192), with drivers presenting a 
median of one sign or symptom in total (Table 4).

Impaired driving behaviors and beliefs
Among the drivers who reported alcohol consumption 

in the previous year, 63.7% (n = 100) drove shortly 
after alcohol consumption at least once during this 
period. Drivers who refused the breathalyzer test 

presented a higher proportion of this behavior (p < 
0.001). Twenty-five subjects reported driving under the 
influence of drugs in the previous year, accounting for 
27.8% of the whole sample that reported drug use in 
the previous year (n = 90), with no differences between 
groups (Table 5). Over 50% of the overall sample also 
reported having been the passenger of a driver impaired 
by alcohol and/or drugs in the last year.

Table 3 - Demographic characteristics and driving profiles of drivers with different infractions (n = 178)

Variable
Positive breathalyzer

(n = 34)
Refused breathalyzer

(n = 72)
Other reasons

(n = 72) p-value
Sex, male* 32 (94.1) 62 (86.1) 65 (89.3) 0.434
Age† 36 [28.0-46.5] 32 [26.2-42.7] 32.5 [25.2-39.7] 0.274
Education, 12+ years* 9 (26.5) 24 (33.3) 20 (27.8) 0.687
Monthly income (R$)†‡ 2500 [1500-4500] 3000 [1500-5000] 2200 [1600-3500] 0.332

Vehicle*
Car/pickup 24 (70.6) 65 (90.3) 59 (81.9)
Motorcycle or similar 6 (17.6) 4 (5.6) 8 (11.1) 0.162
Truck or bus 4 (11.8) 3 (4.2) 12 (6.7)

Driver’s license* 34 (100.0) 67 (93.1) 59 (81.9)§ 0.008
Drove daily* 21 (61.8) 54 (75) 41 (59.9) 0.068

* Data expressed as absolute and relative frequencies, n (%), and compared using the chi-squared test.
† Data expressed as median [interquartile range] and compared using the Kruskal-Wallis test. 
‡ At the time of data collection, US$ 1.00 = R$ 3.20.
§ Adjusted residual > |2|.

Table 4 - Self-report of drug use and signs and symptoms of intoxication among drivers with different infractions (n = 178)

Variable
Positive breathalyzer

(n = 34)
Refused breathalyzer

(n = 72)
Other reasons

(n = 72) p-value
Alcohol

Last year 33 (97.1) 72 (100.0)* 52 (72.2)* < 0.001
Last 3 months† 33 (97.1) 72 (100.0)* 52 (72.2)* < 0.001
Last 24h (n = 157)‡ 32 (97.0)* 67 (93.1)* 9 (17.3)* < 0.001

Cannabis
Lifetime 15 (44.1) 31 (43.1) 31 (43.1) 0.994
Last 3 months† 4 (26.7) 20 (64.5)* 10 (32.3) 0.012
Last 24h (n = 34)‡ 2 (50.0) 9 (45.0) 4 (40.0) 0.936

Cocaine
Lifetime 5 (14.7) 11 (15.3) 16 (22.2) 0.477
Last 3 months† 0 4 (36.4) 2 (12.5) 0.149
Last 24h (n = 6)‡ 0 1 (25.0) 1 (50.0) 0.540

Amphetamines
Lifetime 2 (5.9) 2 (2.8) 4 (5.6) 0.658
Last 3 months† 0 1 (50.0) 2 (50.0) 0.449
Last 24h (n = 3)‡ 0 0 0 -

Total number of signs and symptoms§ 2 [0-4] 2 [1-5] 0 [0-1] 0.192

Data expressed as absolute and relative frequencies, n (%), and compared using the chi-squared test, unless otherwise specified.
* Adjusted residual > |2|.
† The total n for the analysis of use during the last 3 months is the subset of subjects who reported using the drug during their lifetimes. 
‡ The total n for the analysis of use during the last 24 hours is the subset of subjects who reported using the drug during the previous 3 months.
§ Data expressed as median [interquartile range] and compared using the Kruskal-Wallis test. 
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With regard to enforcement variables, fewer drivers 
with other types of infraction (31.5%) reported having 
been stopped at a roadblock during the previous year 
compared to the other two groups (55.9% of those 
with positive BrAC; 48.6% of those who refused the 
breathalyzer; p = 0.03). Enforcement was considered 
by 66.9% and 72.3% of the overall sample as an 
effective measure for reducing drunk and drugged 
driving, respectively, with no difference between groups 
(Table 5).

Discussion

In the present study, we compared drug use 
profiles, behaviors, and beliefs related to impaired 
driving among drivers with and without alcohol-related 
infractions stopped at Brazilian roadblocks, focusing on 
the characteristics of drivers who refused to take the 
breathalyzer test. We found that those who refused the 
test had a higher proportion of alcohol use and drunk 
driving behavior in the previous year, even though 
most drivers in this group had already been stopped 
before at roadblocks and believed in the effectiveness 
of enforcement.

Several studies have reported a high prevalence and 
severity of PAS use and dependence among drivers with 
a history of driving under the influence.20-23 Current data 
in Brazil estimate that around 50% of the population 
aged 18 years or more has used alcohol in the previous 
year,24 compared to 88.2% in our sample. This 
discrepancy was even higher in the RD group, where 
the proportion of individuals reporting alcohol use was 
almost two times greater than the national prevalence. 
Although we found no difference in drug use between 
groups, the overall sample reported a higher proportion 
of cannabis and cocaine use than those reported for 

the general population in previous reports (2.4% and 
2%, respectively).24 Since all drug use data were self-
reported, it is possible that they were underestimated. 
One hypothesis for this result relies on the fact that 
the sample was approached during night roadblocks, 
as evidence suggest that the prevalence of alcohol 
and drug positive drivers increase on week nights and 
weekends.25 Besides, the prevalence of alcohol and 
drug use in Rio Grande do Sul is higher than in most 
of the country’s states. However, history of drug use 
is not the sole risk for DUI; indeed, comprehensive 
assessment of drug use profiles, cognitive traits, and 
personality characteristics seems to be the best way to 
identify citizens who are higher-risk drivers, as well as 
to assess those who are not responsive to traditional 
enforcement measures.20,26

Policies and enforcement strategies against 
impaired driving vary greatly between countries and 
are generally drafted based on local needs. In this 
context, understanding the profile of drivers with 
a history of drunk or drugged driving is essential to 
designing specific approaches to this public problem, 
since the mere importation of policies or programs 
from other countries would not cater to our current 
needs in Brazil. Notwithstanding, there are few studies 
worldwide evaluating the profile of impaired drivers 
in LMIC. International studies from Europe and the 
United States that assessed offending drivers showed 
a high proportion of men,27-30 and of drivers of cars 
rather than other models.30 Mean age varied slightly 
between studies but remained within a range of 30-
50 years.29,30 Some exceptions were also observed 
with younger27 and older subjects.31 Although average 
income may not be directly assessed through studies, 
there is a high proportion of employed or self-employed 
individuals.29,30 In previous Brazilian and LMIC studies, 
drivers with traffic infractions also present a similar 

Table 5 - Impaired driving behaviors and beliefs among drivers with different infractions (n = 178)

Variable
Positive breathalyzer

(n = 34)
Refused breathalyzer

(n = 72)
Other reasons

(n = 72) p-value
Drunk driving (last year) (n = 157)† 23 (69.7) 63 (87.5)* 14 (26.9)* < 0.001

Drugged driving (last year) (n = 90)† 4 (23.5) 13 (36.1) 8 (21.6) 0.350

Ride with an impaired driver (last year) 14 (41.2) 37 (51.4) 40 (55.6) 0.384

Stopped at a roadblock (last year) 19 (55.9) 35 (48.6) 23 (31.9)* 0.033

Believes enforcement can reduce drunk 
driving

26 (76.5) 48 (66.7) 45 (62.5) 0.361

Believes enforcement can reduce drug 
driving

27 (79.4) 52 (72.2) 50 (69.4) 0.562

Data expressed as absolute and relative frequencies, n (%), and compared using the chi-squared test.
* Adjusted residual > |2|. 
† The total n for these analyses is the subset of subjects who reported using the drug in the previous year.
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sociodemographic profile, with most identifying as young 
male adults from middle or upper social classes.21,32,33 In 
this sense, the sociodemographic profile of our sample 
is in line with international and previous Brazilian data, 
but the fact that we evaluated a sample from southern 
Brazil must be considered. However, even with a similar 
sociodemographic profile of traffic offenders, drivers 
from LMIC and developed counties have different 
perspectives on traffic safety. 

In our results, we noted a significant difference 
between groups regarding driving behavior and beliefs. 
The high proportion of drunk and drugged driving 
among drivers who refused the breath test suggests a 
potential risk among this population. Moreover, the RD 
group also had a lower proportion of drivers who believe 
that traffic enforcement can reduce drunk driving. 
Previous data show that drivers with low perceived risk 
of legal consequences commit more alcohol-impaired 
driving offenses.34,35 Moreover, drivers with higher 
perceived risk are more compliant with enforcement 
and treatment countermeasures and are more likely to 
report safer driving behaviors.35 Altogether, the higher 
risk profile of refusing drivers seen in our results, the 
mild sanctions, and the weak enforcement system in 
Brazil may be favoring the continuity of risk behaviors. 
Therefore, our results support the position that driving 
laws should penalize refusal as a traffic crime in order 
to achieve reduction of repeat offenses and to improve 
social deterrence.

Recently, Pechansky et al. showed how the differences 
in enforcement and sanctions for DUI could be compared 
to road traffic mortality rates and to social and economic 
development parameters in different countries.10 
According to these authors, developed countries with 
strict laws and enforcement actions have higher social 
deterrence regarding DUI and, consequently, lower 
traffic mortality rates. In this sense, several authors 
have discussed the influence of social deterrence on 
DUI behavior. While there is still no consensus, most 
studies suggest that social deterrence is an effective 
way to reduce negative outcomes in traffic.36,37 Some 
studies have shown that repeat offenders in Brazil 
are usually aware of the traffic laws and risks of TCs 
involving specific behaviors, which supports the fact 
that there is lack of social deterrence among Brazilian 
drivers.38,39 In our study, 43.3% of drivers with alcohol-
related infractions reported they had been stopped at 
a roadblock in the previous year. Although most said 
they believed in the effectiveness of enforcement, they 
were being fined for drinking and driving at the time of 
data collection. Likewise, 69.7% and 87.5% of PD and 
RD who reported alcohol consumption in the previous 
year were recidivist DUI offenders, respectively. When 

combined, these results indicate that the usual traffic 
enforcement actions may have no effect on this group 
of subjects.

Although considered an administrative offense, 
drivers who refuse a breath test and do not exhibit 
additional evidence of intoxication can see this possibility 
as a way to circumvent legislation. It is worth noting 
that all groups were similarly assessed for signs and 
symptoms of impairment. The literature is conflicting 
with regard to the validity of signs and symptoms as 
the sole evidence for being under the influence.40-44 In 
our study, drivers with positive BrAC and drivers who 
refused the breath test had the same number of signs 
and symptoms as drivers with negative BrAC, which 
suggests that, in its present form, the assessment 
performed by traffic agents was not accurate for 
identifying DUI among drivers. Although some subjects 
reported being under the influence of PAS other than 
alcohol, this proportion was not different between 
groups. It is therefore important to reevaluate the 
policies regarding recognition of signs and symptoms 
in drivers and to invest in the specific training of agents 
to detect them – perhaps training drug recognition 
experts, as an example of the strategies used by some 
developed countries.45,46

One of the limitations of this study is the fact that 
it was conducted exclusively with drivers who were not 
be allowed to return to the road and continue driving, 
which prevents comparisons with a control group. 
Another limitation is the fact that data were collected 
on the roadside, where time and infrastructure for 
data collection is limited. This study therefore lacks 
information regarding the personality and cognitive 
aspects of drivers, which would be important to better 
define the risky profiles among groups. However, even 
with a cross-sectional design and a small sample size, 
we were able to detect initial evidence that distinguishes 
between drivers committing different infractions, 
suggesting that drivers who refuse breath tests could 
be a high-risk group.

Conclusion

This study showed that drivers committing different 
types of infractions have different profiles of drug use 
and different behaviors and beliefs related to traffic risk. 
These results are in line with other studies suggesting 
that drivers with different risk behaviors are very 
heterogeneous. In this sense, the authors highlight the 
need for robust longitudinal studies with LMIC drivers 
with a history of DUI to create combined measures 
that could lead to early identification and prevention 
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of negative traffic outcomes, including DUI recidivism 
and traffic accidents. Lack of social deterrence and 
strict sanctions, together with the possibility of refusing 
breath testing may be important factors that influence 
DUI behavior in Brazil, including higher risk drivers.

Acknowledgements

Financial support was provided by Fundo de Investimento 
à Pesquisa e Eventos at Hospital de Clínicas de Porto 
Alegre (FIPE-HCPA; grant 14-0685) and by Secretaria 
Nacional de Políticas sobre Drogas (grant 07/2012).
The authors would like to thank the State Department 
of Transportation of Rio Grande do Sul (DETRAN-RS) 
and the Federal Highway Police (PRF-RS) for their 
collaboration. We are especially grateful to all the traffic 
agents and research assistants who participated in 
data collection, as well as the drivers who agreed to 
participate.

Disclosure

No conflicts of interest declared concerning the 
publication of this article.

References

1.	 Haagsma JA, Graetz N, Bolliger I, Naghavi M, Higashi H, Mullany 
EC, et al. The global burden of injury: incidence, mortality, 
disability-adjusted life years and time trends from the Global 
Burden of Disease study 2013. Inj Prev. 2016;22:3-18.

2.	 Shults RA, Elder RW, Sleet DA, Nichols JL, Alao MO, Carande-Kulis 
VG, et al. Reviews of evidence regarding interventions to reduce 
alcohol-impaired driving. Am J Prev Med. 2001;21:66-88.

3.	 Word Health Organization (WHO). Global status report on road 
safety: time for action. Geneva: WHO; 2009.

4.	 Word Health Organization (WHO). Global status report on road 
safety. Vienna: WHO; 2015.

5.	 Brasil. Decreto-Lei no 3.651, de 11 de setembro de 1941. https://
www.lexml.gov.br/urn/urn:lex:br:federal:decreto.lei:1941-09-
11;3651

6.	 Brasil. Lei No 9.503, de 23 de setembro de 1997. www2.camara.
leg.br/legin/fed/lei/1997/lei-9503-23-setembro-1997-372348-
publicacaooriginal-1-pl.html

7.	 Brasil. Lei No 11.705, de 19 de junho de 2008. www2.camara.
leg.br/legin/fed/lei/2008/lei-11705-19-junho-2008-576771-
publicacaooriginal-99902-pl.html

8.	 Brasil. Resolução No 432, de 23 de janeiro de 2013. 
www.detran.sp.gov.br/wps/wcm/connect/cetran/cetran/
legislacao/federal/sa-outros/b08293cd-0f07-44ab-92c8-
31d7978241ec#:~:text=Disp%C3%B5e%20sobre%20os%20
procedimentos%20a,aplica%C3%A7%C3%A3o%20do%20
disposto%20nos%20arts

9.	 Brasil. Lei No 13.281, de 4 de maio 2016. www2.camara.
leg.br/legin/fed/lei/2016/lei-13281-4-maio-2016-782997-
publicacaooriginal-150248-pl.html

10.	 Pechansky F, Chandran A, Sousa T. Bridging a historical gap: can 
changes in perceptions of law enforcement and social deterrence 
accelerate the prevention of drunk driving in low and middle-
income countries? Braz J Psychiatry. 2016;38:161-6.

11.	 Pechansky F, Chandran A. Why don’t northern American solutions 
to drinking and driving work in southern America? Addiction. 
2012;107:1201-6.

12.	 Davey JD, Freeman JE. Improving road safety through deterrence-
based initiatives: a review of research. Sultan Qaboos Univ Med J. 
2011;11:29-37.

13.	 Suo Q. Investigation on deterrence effect of legal punishment 
measures on driving after drinking in Chongqing, China. Traffic 
Inj Prev. 2015;16:540-4.

14.	 Siciliano V, Mezzasalma L, Scalese M, Doveri M, Molinaro S. 
Drinking and driving among Italian adolescents: trends over 
seven years (2007-2013). Accid Anal Prev. 2016;88:97-104.

15.	 Fell JC. Approaches for reducing alcohol-impaired driving: 
evidence-based legislation, law enforcement strategies, sanctions, 
and alcohol-control policies. Forensic Sci Rev. 2019;31:161-84.

16.	 Guimarães AG, da Silva AR. Impact of regulations to control 
alcohol consumption by drivers: an assessment of reduction in 
fatal traffic accident numbers in the Federal District, Brazil. Accid 
Anal Prev. 2019;127:110-7.

17.	 Perel P, Ker K, Ivers R, Blackhall K. Road safety in low- and 
middle-income countries: a neglected research area. Inj Prev. 
2007;13:227.

18.	 Stewart K, Silcock D, Wegman F. Reducing drink driving in low- 
and middle-income countries: challenges and opportunities. 
Traffic Inj Prev. 2012;13:93-5.

19.	 European Monitoring Centre for Drugs and Drug Addiction 
(EMCDDA). Driving under the influence of drugs, alcohol and 
medicines in Europe – finding from the DRUID project. Lisbon: 
EMCDDA; 2012.

20.	 Brown TG, Ouimet MC, Eldeb M, Tremblay J, Vingilis E, Nadeau 
L, et al. Personality, executive control, and neurobiological 
characteristics associated with different forms of risky driving. 
PLoS One. 2016;11:e0150227.

21.	 Faller S, Webster JM, Leukefeld CG, Bumaguin DB, Duarte PC, 
De Boni R, et al. Psychiatric disorders among individuals who 
drive after the recent use of alcohol and drugs. Braz J Psychiatry. 
2012;34:314-20.

22.	 Lapham SC, Smith E, C’de Baca J, Chang I, Skipper BJ, Baum G, 
et al. Prevalence of psychiatric disorders among persons convicted 
of driving while impaired. Arch Gen Psychiatry. 2001;58:943-9.

23.	 Lapham SC, Skipper BJ, Russell M. Life-time drinking course of 
driving-while-impaired offenders. Addiction. 2012;107:1947-56.

24.	 Laranjeira R. II Levantamento Nacional de Álcool e Drogas 
(LENAD) - 2012. São Paulo: UNIFESP; 2014.

25.	 Compton RP, Berning A. Drug and alcohol crash risk. (Traffic 
Safety Facts Research Note. DOT HS 812 117). Washington: 
National Highway Traffic Safety Administration; 2015.

26.	 Brown TG, Ouimet MC, Nadeau L, Gianoulakis C, Lepage M, 
Tremblay J, et al. From the brain to bad behaviour and back again: 
neurocognitive and psychobiological mechanisms of driving while 
impaired by alcohol. Drug Alcohol Rev. 2009;28:406-18.

27.	 Beirness DJ, Beasley EE. A roadside survey of alcohol and drug use 
among drivers in British Columbia. Traffic Inj Prev. 2010;11:215-
21.

28.	 Gjerde H, Normann PT, Pettersen BS, Assum T, Aldrin M, Johansen 
U, et al. Prevalence of alcohol and drugs among Norwegian motor 
vehicle drivers: a roadside survey. Accid Anal Prev. 2008;40:1765-
72.

29.	 Kelley-Baker T, Lacey JH, Voas RB, Romano E, Yao J, Berning A. 
Drinking and driving in the United States: comparing results from 
the 2007 and 1996 National Roadside Surveys. Traffic Inj Prev. 
2013;14:117-26.

30.	 Portman M, Penttilä A, Haukka J, Rajalin S, Eriksson CJ, Gunnar 
T, et al. Profile of a drunk driver and risk factors for drunk driving. 
Findings in roadside testing in the province of Uusimaa in Finland 
1990-2008. Forensic Sci Int. 2013;231:20-7.

31.	 Forsman Å, Gustafsson S, Varedian M. The prevalence of drink 
driving. A methodological study in three Swedish counties. 
Linköping: Swedish National Road and Transport Research 
Institute (VTI); 2007.

32.	 Aguilera SL, Sripad P, Lunnen JC, Moyses ST, Chandran A, Moysés 
SJ. Alcohol consumption among drivers in Curitiba, Brazil. Traffic 
Inj Prev. 2015;16:219-24.

33.	 Pechansky F, De Boni R, Von Diemen L, Bumaguin D, Pinsky 
I, Zaleski M, et al. Highly reported prevalence of drinking and 
driving in Brazil: data from the first representative household 
study. Braz J Psychiatry. 2009;31:125-30.



238 – Trends Psychiatry Psychother. 2020;42(3) 

Drug use and driving behaviors among Brazilian drivers - Scherer et al.

34.	 Watson B, Freeman J. Perceptions and experiences of random 
breath testing in Queensland and the self-reported deterrent 
impact on drunk driving. Traffic Inj Prev. 2007;8:11-9.

35.	 Sloan FA, McCutchan SA, Eldred LM. Alcohol-impaired driving 
and perceived risks of legal consequences. Alcohol Clin Exp Res. 
2017;41:432-42.

36.	 Beck KH, Fell, JC, Yan AF. A comparison of drivers with high 
versus low perceived risk of being caught and arrested for driving 
under the influence of alcohol. Traffic Inj Prev. 2009;10:312-9.

37.	 Byrne PA, Ma T, Mann RE, Elzohairy Y. Evaluation of the general 
deterrence capacity of recently implemented (2009-2010) low 
and zero BAC requirements for drivers in Ontario. Accid Anal Prev. 
2016;88:56-67.

38.	 Seerig LM, Bacchieri G, Nascimento GG, Barros AJ, Demarco FF. 
Use of motorcycle in Brazil: users profile, prevalence of use and 
traffic accidents occurrence -- a population-based study. Cien 
Saude Colet. 2016;21:3703-10.

39.	 Ulinski SL, Moysés ST, Werneck RI, Moysés SJ. High-risk behaviors 
and experiences with traffic law among night drivers in Curitiba, 
Brazil. Braz J Psychiatry. 2016;38:106-12.

40.	 Bosker WM, Theunissen EL, Conen S, Kuypers KP, Jeffery 
WK, Walls HC, et al. A placebo-controlled study to assess 
Standardized Field Sobriety Tests performance during alcohol and 
cannabis intoxication in heavy cannabis users and accuracy of 
point of collection testing devices for detecting THC in oral fluid. 
Psychopharmacology (Berl). 2012;223:439-46.

41.	 Beirness DJ, LeCavalier J, Singhal D. Evaluation of the drug 
evaluation and classification program: a critical review of the 
evidence. Traffic Inj Prev. 2007;8:368-76.

42.	 Drummond-Lage AP, de Freitas RG, Cruz G, Perillo L, Paiva MA, 
Wainstein AJ. Correlation between blood alcohol concentration 
(BAC), breath alcohol concentration (BrAC) and psychomotor 
evaluation in a clinical monitored study of alcohol intake in Brazil. 
Alcohol. 2018;66:15-20.

43.	 Olson KN, Smith SW, Kloss JS, Ho JD, Apple FS. Relationship 
between blood alcohol concentration and observable symptoms of 
intoxication in patients presenting to an emergency department. 
Alcohol Alcohol. 2013;48:386-9.

44.	 Arroyo A, Sánchez M, Barberia E, Barbal M, Marrón MT, Mora A. 
Drivers under the influence of drugs of abuse: quantification of 
cocaine and impaired driving. Med Leg J. 2013;81:135-43.

45.	 Porath-Waller AJ, Beirness DJ. Simplifying the process for 
identifying drug combinations by drug recognition experts. Traffic 
Inj Prev. 2010;11:453-9.

46.	 Porath-Waller AJ, Beirness DJ, Beasley EE. Toward a more 
parsimonious approach to drug recognition expert evaluations. 
Traffic Inj Prev. 2009;10:513-8.

Correspondence:
Juliana Nichterwitz Scherer
Centro de Pesquisa em Álcool e Drogas
Rua Professor Álvaro Alvim, 400
90420-020 - Porto Alegre, RS - Brazil
Tel.: +555133596488
E-mail: jscherer@hcpa.edu.br


