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Background: This study reports dose response estimates for the odds ratio (OR) and population 

attributable risk of acute alcohol use and road traffi c injury (RTI). 

Methods: Data were analyzed on 1,119 RTI patients arriving at 16 emergency departments (EDs) 

in Argentina, Brazil, Costa Rica, Dominican Republic, Guatemala, Guyana, Mexico, Nicaragua, 

Panama, and Trinidad and Tobago. Case-crossover analysis, pair-matching the number of standard 

drinks consumed within the 6 hours prior to the RTI with 2 control periods (prior d/wk), was per - 

formed using fractional polynomial analysis for dose response. 

Results: About 1 in 6 RTI patients in EDs were positive for self -reported alcohol 6 hours prior to 

the injury (country range 8.6 to 24.1%). The likelihood of an RTI with any drinking prior (compared 

to not drinking) was 5 times higher (country range OR 2.50 to 15.00) and the more a person drinks the 

higher the risk. Every drink (12.8 g alcohol) increased the risk of an RTI by 13%, even 1 to 2 drinks 

were associated with a sizable increase in risk of an RTI and a dose response was found. Diff erences in 

ORs for drivers (OR = 3.51; 95% CI = 2.25 to 5.45), passengers (OR = 8.12; 95% CI = 4.22 to 15.61), 

and pedestrians (OR = 6.30; 95% CI = 3.14 to 12.64) and attributable fractions were noted. Acute use 

of alcohol was attributable to 14% of all RTIs, varying from 7% for females to 19% for being  injured 

as a passenger. 

Conclusions: The finding that the presence of alcohol increases risk among drivers and nondrivers 

alike may further help to urge interventions targeting passengers and pedestrians. Routine screening 

and brief interventions in all health services could also have a beneficial impact in decreasing rates of 

RTIs. Higher priority should be given to alcohol as a risk factor for RTIs, particularly in Latin America 

and the Caribbean. 
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LOBALLY, ROAD TRAFFIC injuries (RTIs) claim 

more than 1.2 million lives annually (World Health 

Organization, 2015a). They are estimated to be the ninth 

leading cause of death across all age groups (leading cause of 
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death among young people aged between 15 and 29 years) 

and are predicted to become the seventh leading cause of 

death by 2030, costing governments approximately 3% of 

their gross domestic product (World Health Organization, 

2015a). Data from the third Global Status Report on Road 

Safety show that low- and middle-income countries present 

double the fatality rates of high-income countries and 

account for 90% of all road traffi c deaths (World Health 

Organization, 2015a). 

Current evidence from Latin America and the Caribbean 

(LAC) suggests that alcohol is an important component of 

the global burden of disease in the region (Latin America 

and Caribbean World Bank Region), with a great impact 

on noncommunicable diseases and injuries (Institute for 

Health Metrics and Evaluation [IHME], 2015; Monteiro, 

2007; Pan American Health Organization, 2015; World 

Health Organization, 2014). When examining where the 

impact of alcohol lies, a heavy burden is seen for injuries 

and, among these, for RTIs (motor vehicle crashes and 

deaths). Most of this burden is associated with alcohol use 

among males (2.12% of all disability-adjusted life years 

(DALY) than among females (0.47% of all DALY) (http:// 

ihmeuw.org/3udw; http://ihmeuw.org/3udx). The World 

Health  Organization  (WHO)  estimated  that  13%  of    all 

 1 

mailto:ric_oz@imp.edu.mx
http://ihmeuw.org/3udw
http://ihmeuw.org/3udw
http://ihmeuw.org/3udx


 

 

DALYS for RTIs was attributable to alcohol (World Health 

Organization, 2014). It is well established that drinking alco- 

hol increases the risk of a traffi c crash (Cherpitel et al., 

2015a; Kru€ger et al., 1995; Taylor et al., 2010). Evidence of 

this link is also available for some countries in the region 

(Pechansky et al., 2010), as well as data suggesting that alco- 

hol-related road traffi c deaths reduce the life expectancy 

(Andreuccetti et al., 2012;  Borges et al., 2013;  Chandran  

et al., 2013; Saldanha et al., 2014; Ye et al., 2013b) and 

increase years of life lost (Andreuccetti et al., 2013; Sousa 

et al., 2010). 

While there is evidence from high-income countries on the 

important contribution of alcohol use in RTIs and death 

(Beasley and Beirness, 2012; Berning et al., 2015; Houwing 

et al., 2011), local research on the relationship between alco- 

hol and RTIs providing prevalence data, relative risk esti- 

mates, and alcohol attributable fractions for this association 

in LAC is scarce or simply lacking. Some countries, such as 

Brazil (Gjerde et al., 2015), have contributed a large number 

of research studies (Pechansky et al., 2010), but for most 

countries the evidence is scattered and not comparable. Most 

importantly, there is a paucity of evidence on the presence of 

alcohol in RTIs among pedestrians and nondriver riders, 

who are important victims of RTIs (Forson et al., 2016; 

Maximus et al., 2016; du Plessis et al., 2016; Senserrick     

et al., 2014; Sethi et al., 2016; Waller et al., 1986). 

Our goal is to report the risk of an RTI when drinking 

prior to the event and population attributable risk (PAR) for 

cases of RTI from 10 countries of the LAC (Argentina, Bra- 

zil, Costa Rica, Dominican Republic, Guatemala, Guyana, 

Mexico, Nicaragua, Panama, and Trinidad and Tobago) 

using a case-crossover design (Borges et al., 2006, 2013) with 

a new approach to estimate dose response curves and attri- 

butable fractions (Cherpitel et al., 2015a,b) for this popula- 

tion. The case-crossover design is especially suited for 

studying the impact of a transient exposure (such as alcohol 

and drug use, i.e., substance use) on an acute outcome (such 

as an RTI) (Maclure, 1991; Mittleman et al., 1995), in which 

an individual is used as his own control and generates data 

that can be used in dose response models that do not assume 

a specific form or shape of the dose response. 

 

 
MATERIALS AND METHODS 

Sample 

The methods for this case-crossover study are similar to those 
used previously in emergency department (ED) studies from the 
World Health Organization (2009), Collaborative Study on Alcohol 
and Injury (Borges et al., 2006), and the Pan American Health 
Organization (PAHO; 2013) study in EDs (Borges et al., 2013) that 
reported on the risk of alcohol use and injury. In all studies, proba- 
bility samples of patients aged 18 years and older who arrived at the 
ED within 6 hours of the injury event were obtained by approach- 
ing consecutive arrivals to each ED, with equal representation of 
each shift for each day of the week. Further details on the general 
methodology, questionnaire development, and training for the 
WHO  study  and  the  associated  PAHO  study  can  be      found 

elsewhere (Borges et al., 2013; Cherpitel et al., 2006; World Health 
Organization, 2009). For this study, only patients from LAC attend- 
ing the ED, who reported their cause of injury as a result of a road 
traffi c crash (“Hit by vehicle,” “Collision as driver,” or “Collision as 
passenger”), were included. The following study sites contributed 
with cases: Argentina (2001), Brazil (2001), Costa Rica (2012 to 
2013),  Dominican  Republic  (2010),  Guatemala  (2011), Guyana 
(2011), Mexico (2002), Nicaragua (2010), Panama (2010), and Trini- 
dad and Tobago (2015). Ethical approval was obtained from institu- 
tional review boards in each participating country, and the WHO 
and PAHO Ethics Review Committee. 

 
Alcohol Use 

The interview included questions on whether the participant 
reported drinking during the 6 hours before the RTI, the same 6 - 
hour period in the previous week (all sites), and the same time of 
day on the day prior to injury (all sites except Argentina and Brazil). 
For alcohol use during the 6 hours prior to the RTI, patients were 
asked: “In the 6 hours before and up to you having the RTI, did 
you have any alcohol to drink, even one drink?” (yes/no). Informa- 
tion on alcohol use at the same time in the previous week was eli- 
cited as follows: ‘In this next section, I am going to ask you about 
what you were doing exactly 1 week ago. Think about the time you 
had your RTI (today) and remember the same time a week ago. 
Last week at the same time, did you have any alcohol to drink in the 
6 hours leading up to this time?” (yes/no). Parallel questions were 
asked for the day prior to the injury. If patients reported drinking 
prior to the RTI or in the prior week or the prior day, they were 
asked the beverage-specific number and size of containers consumed 
in the relevant 6-hour period prior to the RTI. The volume of alco- 
hol consumed during the 6-hour period was analyzed by converting 
the number and size of drinks of wine, beer, spirits, and local bever- 
ages to pure ethanol, and summing across beverage types, using a 
standard drink size of 16 ml (12.8 g) as a common volume measure 
across beverages. 

 
Data Analysis 

Patients who reported drinking at any time within the 6 hours 
prior to RTI were considered exposed cases. The multiple pair- 
matching approach compared the reported use of alcohol of each 
patient during the 6 hours prior to the RTI with their respective use 
of alcohol during the same time period on the same day in the previ- 
ous week and the same time of day on the day prior to injury (when 
available for the site). Conditional logistic regression was used to 
calculate matched-pair odds ratios (ORs) and 95% confidence inter- 
vals (CIs) (Rothman et al., 2008). Three models were calculated: 1 
with alcohol prior as a dichotomous exposure, and 2 with alcohol 
volume as continuous: linear and polynomial. Variations in the 
magnitude of the OR across levels of fixed characteristics (study site, 
sex, age, type of RTI) were examined using the chi-square test of 
homogeneity (Rothman et al., 2008). The analysis of dose response 
relationship between the amount of drinking 6 hours prior and the 
RTI using fractional polynomial and calculations of alcohol attribu- 
table fractions, or PAR, is explained in full detail in 2 prior works 
from our group (Cherpitel et al., 2015a,b). Briefly, this approach 
circumvents the more traditional use of preset cut-points that are 
somehow arbitrary (e.g., 1 to 10 drinks, 11 to 20 drinks). While the 
use of preset cut-points does not assume any prespecified dose re- 
sponse shape (exponential, quadratic, etc.), it presupposes that there 
may be abrupt changes in the OR of RTI from 1 to 10 drinks to 11 
to 20. As an alternative to categorical step-functions, fractional 
polynomials have recently been used to estimate the alcohol and 
injury dose response relationship in a systematic review and meta- 
analysis of articles reporting acute alcohol dose response data (Tay- 
lor et al., 2010). Models were fitted using the STATA version 13.1 



 

 

(Stata Corp LP, 2013) fracpoly command. Royston and colleagues 
(1999) provide details of model fitting as well as estimation of ana- 
lytic 95% CIs. PAR was calculated based on the OR estimates, eval- 
uating the fractional polynomial function at the observed mean 
volume for a given range of drinks, by the prevalence of drinking 
6 hours prior in that range: PARi = Prevalencei 9 (1—1/ORi) 
(Steenland and Armstrong, 2006). The total PAR was computed as 
the summation of all PARi. The specific volume alcohol attributable 
fraction (SVAAF) or PAR is interpretable as the proportion of 
RTIs that is attributable to alcohol drinking at a particular drinking 
level, with 95% CIs for this proportion. 

 

RESULTS 

Table 1 presents the number of patients arriving at each 

ED by country and the percentage that arrived because of an 

RTI. In total, almost 1 in every 5 injury patients was treated 

for an RTI, ranging from a low 9.6% in Mexico to a high 

43.9% in the Dominican Republic. Of those patients arriving 

because of an RTI, 17.3% reported alcohol use 6 hours prior 

to the crash, ranging from a low 8.6% in Costa Rica to a 

high 24.1% in Argentina. For the total sample of patients 

with an RTI (data not shown), about 27% were females and 

73% reported working at least 30 hours a week, had a mean 

age of 29 years, and had a mean of 10 years of formal educa- 

tion. The distribution of type of motor vehicle injury was as 

follows: 25.1% were hit by a vehicle (range 14.6 to 35.4%), 

47% had a collision as a driver (range 31.8 to 56.7%), and 

27.9% reported a collision as a passenger (range 20.9 to 

47.6%). 

Table 2 presents the OR estimates for dichotomous expo- 

sure (alcohol yes/no) by selected key variables, together with 

homogeneity tests. The use of alcohol 6 hours prior to the 

RTI increased the risk by 5.07 times for the total sample. 

Examination of changes in these ORs by country suggested 

that while they varied from a low 2.50 (in Costa Rica) to a 

high 15.00 (in Argentina), these ORs are homogenous (by 

the homogeneity test); that is, these country-specific ORs are 

conceptually the same and the variation across countries is 

just random. Demographic variables (sex and age) did    not 

modify the eff ect; the type of motor vehicle injury had a 

bor- derline significance, suggesting the need for inspecting 

the dose response curves more closely. “Collision as driver” 

had the lowest OR, followed by “hit by vehicle” and 

“collision as passenger.” 

Table 3 presents the dose response estimates for alcohol 

use and all RTIs for up to 60 drinks. The number of drinkers 

at each consumption level ranged from 8 to 45, and the 

prevalence at each consumption level ranged from 0.70% up 

to 4.02%. First, even 1 to 2 drinks increased the likelihood of 

an RTI, with an OR = 3.87, 95% CI = (2.77 to 5.41), and 

the OR for up to 60 drinks was 26.50 (6.93 to 101.33). In 

some instances, the confidence intervals were wide, reflecting 

the fact that even with such large sample size, there are few 

discordant pairs for specific levels of drinking. The corre- 

sponding graph of these ORs (Fig. 1) suggests a monotonic 

increase in risk of RTI with more alcohol consumption. 

Table 3 also presents the corresponding SVAAF or PAR 

associated with these drinking levels. It is noteworthy that 

while the lower categories of drinking have comparatively 

lower ORs, these categories have a large number of RTI 

cases and a similar or sometimes higher prevalence of expo- 

sure and PARs that are comparable with those of higher 

number of drinks. The highest PAR is of the category “2.1 to 

4 drinks.” Across levels of drinking, the summation of PARs 

implies that the elimination of alcohol would reduce RTIs by 

about 14%. 

We examined the dose response curves by sex, age, and 

type of RTI. Curves were similar for sex and age groups (not 

shown) but varied by type of RTI (Fig. 2), with a very sharp 

increase in risk at low levels of consumption for “hit by vehi- 

cle,” followed by high slopes for “collision as passenger” and 

a plateau after 8 drinks for “hit by a vehicle.” While ORs 

were homogeneous across diff erent groups, large variations 

were observed of PAR for these categories: males: 17.33%; 

females: 7.15%; 18 to 30 years old: 15.36%; 31 and over: 

13.48%; hit by vehicle: 14.93%; collisions as driver: 11.12%; 

collision as passenger: 19.35%. 

 
Table 1. Road Traffic Injury in Latin American and Caribbean EDs (10 Countries; 16 EDs) 

Total sample Type of RTI among RTI cases 
 

Road traffic 

 

% Road traffic 

 

% Self-report 
alcohol use 

 

% Hit by 

 

% Collision 

 

% Collision as 
Country Sample injuries injuries before RTI injuries vehicle as driver passenger 

Argentina 452 104 23.0 24.1 20.2 56.7 23.1 
Brazil 496 82 16.5 12.7 35.4 42.7 22.0 
Costa Rica 1,013 211 20.8 8.6 20.4 56.4 23.2 
Dominican Republic 501 220 43.9 18.8 23.2 55.9 20.9 
Guatemala 513 120 23.4 21.1 35.0 38.3 26.7 
Guyana 485 86 17.7 20.6 33.7 32.6 33.7 
Mexico 456 44 9.6 17.1 25.0 31.8 43.2 
Nicaragua 518 110 21.2 21.0 30.0 40.0 30.0 
Panama 490 103 21.0 20.4 14.6 37.9 47.6 
Trinidad and Tobago 252 39 15.5 18.7 18.0 48.7 33.3 
Total 5,176 1,119 21.6 17.3 25.1 47.0 27.9 

ED, emergency department; RTI, road traffic injury. 



 

 

DISCUSSION 

To summarize, 1 in every 5 injury patients in EDs in LAC 

presented with an RTI, and 1 in every 6 RTI patients were 

positive for alcohol 6 hours prior to the event. The likelihood 

Table 2. Matched-Pair Analysis of Any Alcohol Use Before Road Traffic 
Injury and the d/wk Prior in Latin American and Caribbean EDs 

(n = 1,119)a
 

 
Homogeneity 

test 

of an RTI after any drinking was 5 times higher (compared 

to not drinking), and the more a person drank, the higher the 

risk. For each drink, there was a 13% increased risk, and 

alcohol use prior to RTI was responsible for 14% of all 

RTIs, varying from 7% for females to 19% for being injured 

as a passenger. Diff erences in ORs and attributable 

fractions for drivers, passengers, and pedestrians were noted. 

Our find- ing of a PAR of 14.45% for RTI is consistent with 

prior studies from non-LAC samples (Cherpitel et al., 

2015b; Kuendig et al., 2008; World Health Organization, 

2014). 

The high OR (5.07) result for any drinking from our sam- 

ple of LAC patients may be due to the high frequency of 

heavy episodic drinking characterizing the LAC region (Pan 

American Health Organization, 2015), even at low levels of 

overall per capita consumption. Unfortunately, our   sample 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 
OR, odds ratio; CI, confidence interval; df, degrees of freedom. 
aPatients with missing information on any alcohol use the injury day and 

the control period (Argentina and Brazil) or in both control periods (all 
other) were not used in the analysis. 
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Fig. 1. Odds ratios of road traffic injury by alcohol volume consumed 
before injury. Best fit polynomial model with powers —2, 1. Volume capped 
to 60 drinks (10 measures). 

 

Table 3. Alcohol Odds Ratios (ORs and Attributable Fraction (AF) Estimates by Levels of Alcohol Consumed 6 Hours Before Road Traffic Injury and the 
d/wk Prior in Latin American and Caribbean EDs (n = 1,074) 

Alcohol intake before injurya,f Odds ratiosc Attributable fractiond
 

Range n Prevalenceb
 
 OR 95% CI  AF 95% CI 

No drinking 882  1  
2 37 3.38  3.87 2.77 to 5.41  2.50 1.42 to 3.58 

2.1 to 4 45 4.02  4.96 3.43 to 7.17  3.21 2.03 to 4.38 
4.1 to 6 26 2.36  5.53 3.82 to 8.00  1.94 1.03 to 2.83 
6.1 to 8 16 1.41  6.00 4.16 to 8.66  1.18 0.49 to 1.86 
8.1 to 10 8 0.70  6.54 4.51 to 9.49  0.59 0.11 to 1.07 
10.1 to 15 16 1.48  7.30 4.91 to 10.84  1.28 0.56 to 1.99 
15.1 to 30 27 2.49  9.52 5.63 to 16.09  2.23 1.29 to 3.16 
30.1 to 60 17 1.59  26.50 6.93 to 101.33  1.53 0.77 to 2.28 

Totale 1,074 17.43 14.45 

CI, confidence interval. 
aNumber                               of                               standard                               drinks. 
bPrevalence rates do not match exactly with sample frequencies, since some studies were weighted. 
cOdds ratios are fractional polynomial estimates based on the mean volume of each volume category (e.g., 1.36 drinks for the (0,2] range). 
dSpecific volume alcohol attributable fraction (SVAAF) = Pi 9 (1—1/RRi) in which Pi is the prevalence of drinking at a given volume among total injured 

patients (cases) and RRi the odds ratios of injury for a given volume compared to no drinking. 
eThe total includes the sum of the prevalence and SVAAF across dose levels. 
fMeasures were capped to 60 drinks. 
Matched OR from linear model with capped volume = 1.13; 95% CI = (1.09 to 1.18). 
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 Valid N OR 95% CI v2      df p 

Total 1,089 5.07 3.68 to 6.98 
Country    

Argentina 101 15.00 1.98 to 113.56 9.49 9 0.394 

Brazil 79 3.50 1.15 to 10.63    
Costa Rica 209 2.50 1.07 to 5.83    
Dominican 214 3.55 1.91 to 6.59    
Republic       
Guatemala 119 12.03 4.20 to 34.44    
Guyana 84 4.80 1.52 to 15.13    
Mexico 44 3.14 0.76 to 13.00    
Nicaragua 105 8.58 1.85 to 39.71    
Panama 95 6.05 2.43 to 15.09    
Trinidad and 39 9.29 2.02 to 42.68    
Tobago       

Sex       
Female 292 4.78 2.00 to 11.42 0.04 1 0.841 
Male 791 5.26 3.72 to 7.45    

Age category       
Age 31+ 477 5.60 3.31 to 9.49 0.23 1 0.631 
Age 18 to 30 600 4.76 3.18 to 7.14    

Type of road traffic injury 
Hit by vehicle 271 6.30 3.14 to 12.64 5.00 2 0.082 

Collision as driver 512 3.51 2.25 to 5.45    
Collision as 306 8.12 4.22 to 15.61    
passenger       
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Fig. 2. Odds ratios of road traffic injury by alcohol volume consumed 
before injury, by type. X-axis trimmed to 30 drinks. 

 
size per study site is too small for studying variations in ORs 

by study site by age/sex or drinking level, but prior studies 

from Cherpitel and colleagues (2015a) on possible eff ects of 

a country-level drinking pattern determined by WHO coun- 

try’s detrimental drinking pattern (Rehm et al., 2001) show 

that countries with the most detrimental drinking patterns 

may have increased alcohol attributable fractions for injuries 

compared to countries with a lower detrimental drinking pat- 

tern. The finding that at low and middle levels of drinking 

there is extensive PAR, brings attention to population mea- 

sures for all drinkers and not only those with alcohol use dis- 

orders, as stated before (Poikolainen et al., 2007). 

One of the few studies to separate  RTI  by  type  

reported an OR of 5.2 and PAR of 24% for motor vehi-    

cle injury after drinking, but a high OR of 9.5 and high  

PAR of 39% for pedestrians (Miller  and  Spicer,  2012). 

Our study documents for the first time in the LAC region 

that while an important part of RTIs are due to  drivers 

using alcohol, passengers and pedestrians involved in road 

traffi c crash also contribute significantly to the burden of 

RTI. They comprise more than 50% of the cases, have 

considerable OR of an injury if drinking, and have even 

higher PAR than the   drivers. 

Prior eff orts to estimate the role of alcohol in RTI in the 

LAC region exist (Christophersen et al., 2016), but translat- 

ing data to the need for intervention to both policy makers 

and the population at large has proven to be diffi cult 

(Pechansky and Chandran, 2012; Pechansky et al., 2016). 

The recently approved Decade of Action for Road Safety 

calls on member states to take the necessary steps to make 

their roads safer (World Health Organization, 2010a), and 

the 2030 Agenda on Sustainable Development Goals, set a 

goal of reducing road traffi c deaths and injuries by 50% by 

2020 (World Health Organization, 2015b). To accomplish 

these goals, measures to decrease modifiable risk factors, 

such as alcohol use before driving, are essential. Comparable 

data across a large number of LAC countries and the find- 

ings  of  this  study  showing  that  the  presence  of alcohol 

increases risk among drivers and nondrivers alike may fur- 

ther help to drive interventions targeting passengers and 

pedestrians. Data now exist to show that public health mea- 

sures centered exclusively on drink-drivers are inadequate 

since they may miss about half of the cases of alcohol- 

involved RTI in the LAC region. 

The diff erences in the risk curves by type of RTI that we 

reported should be investigated further. While we know 

experimentally the influence of alcohol on motor coordina- 

tion of drivers, we know very little on how alcohol aff ects 

time reaction, judgment, and impulsive behavior among 

pedestrians or passengers. Further studies on the diff erent 

risk curves reported here by type of RTI are, however, 

important, as we cannot rule out that our limited sample size 

for each type of RTI produced unstable estimates that may 

have driven these curves apart. Delving into the coalescence 

of other risk factors that put passengers and pedestrians at 

high risk of RTI is beyond the scope of the current report, 

but a common and potentially preventable risk is the con- 

sumption of alcohol. 

 

Limitations 

This study is limited to analysis of data from a represen- 

tative sample of patients with RTI who attended specific 

EDs during a large time frame (2001 to 2015). Data from 

each country are most representative of the time period of 

data collection and current proportion of alcohol use, pro- 

portion of RTI, and potentially the SVAAF/PAR would 

have been impacted by socioeconomic/transportation and 

infrastructure development, alcohol policy, and cultural 

changes in each country during the total time period. Cases 

cannot be assumed to be representative of other individuals 

suff ering an RTI who did not seek medical attention and 

may be of lesser severity. In the LAC region, motorcycle 

crashes account for a sizable proportion of the motor vehi- 

cle injuries as a driver, and they have been reported with 

high prevalence of alcohol and cannabis (Longo et al., 

2000), but we lack this information. All analyses reported 

here are based on the patient’s reported alcohol consump- 

tion across diff erent times, which may not be evenly accu- 

rate, thereby producing an overestimate of the association 

between alcohol and RTI for case-crossover studies. Find- 

ings using control periods other than drinking during the 

previous week have been mixed, suggesting either higher 

estimates (Borges et al., 2004; Gmel and Daeppen, 2007), 

lower estimates (Borges et al., 2013), or no diff erential 

report (Ye et al., 2013a). While our approach of multiple 

matching aimed to reduce such bias, if present at all, this is 

a topic for further research. Biological measures of blood 

alcohol content at time of injury are desirable, and the 

WHO-PAHO studies include such, but there are no biologi- 

cal measures available for the control periods. Despite the 

fact that case-crossover studies are well suited to control  

for between-person confounders, they do not remove the 

possibility that within-person confounders (such as use    of 
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safety belt) may exist. Other variables, such as street illumi- 

nation and presence of pedestrians’ bridges or sidewalks, 

may also have played a role in RTI, but are beyond the 

scope of this research. Importantly, new research should 

include substances other than alcohol and estimate ORs for 

combinations of drugs and alcohol on RTI (Gjerde et al., 

2015; Strand et al., 2016). This is the largest case-crossover 

study reported to date, but our sample size was still insuffi - 

cient to perform analyses by gender or age groups or by 

study site, and the dose response estimates are unstable, 

especially for the higher consumption categories. 

 

CONCLUSION 

Despite these limitations, this is one of the  largest  

studies ever reported on acute alcohol use and RTI with 

data coming from a large sample  of  patients  from  sev- 

eral countries of LAC. Alcohol was found among 1  in 

every 6 RTI cases (drivers, passengers, and pedestrians 

alike), and reducing consumption even at low and mid-    

dle levels ( 4 drinks) can have a sizable impact on risk   

and population burden. Measures to reduce alcohol con- 

sumption among drivers, passengers, and pedestrians 

involved in RTI, within the scope of global and local 

strategies to reduce alcohol consumption (World Health 

Organization, 2010b), is a step that should not be post- 

poned  in LAC. 
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