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PARA JOAO VICTOR, SEMPRE



- “Qual é coisa mais importante no mundo?
- Tratar de que o mundo seja digno para todas as vidas
humanas, ndo so para algumas.”

Pablo Neruda, em entrevista a Clarice Lispector
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RESUMO

O consumo abusivo de alcool e os acidentes de transito (AT) sdo considerados problemas
de saude publica, sendo que, anualmente, causam a morte de 2,5 e 1,2 milhdes de pessoas,
respectivamente, em todo o mundo. A densidade de pontos de consumo de alcool (Alcohol
Outlets - AO) vem sendo relacionada ao comportamento de beber e dirigir (Drive Under
Influence - DUI), e este ¢ fator de risco importante para AT. Contudo, essa associacdo
permanece controversa na literatura internacional e ndo hd no Brasil estudos que a tenham
avaliado. Esta tese compreende trés estudos distintos, apresentados em quatro artigos cientificos,
e tem como objetivo geral avaliar a associacdo entre a disponibilidade fisica de bebidas
alcoodlicas e o comportamento de beber e dirigir na cidade de Porto Alegre. Considerando a
escassez de dados nacionais na area, os dois primeiros estudos (“Geoprocessamento e andlise
espacial de acidentes de transito e pontos de consumo de bebidas alcoodlicas em Porto Alegre” e
“Prevaléncia de alcoolemia positiva em vitimas de acidente de transito atendidas em
emergéncias de Porto Alegre”) foram necessarios para estabelecer os parametros do tltimo, um
inquérito para avaliar a prevaléncia DUI entre motoristas que freqiientam AO.

O primeiro artigo (Traffic crashes and alcohol outlets in a Brazilian state capita)
descreve um estudo transversal utilizando dados secundarios, cujo objetivo foi determinar as
areas da cidade de Porto Alegre com maior concentragao de AO e verificar sua associagdo com
areas de maior concentra¢do de AT. Os dados foram analisados utilizando geoprocessamento e
estatistica espacial e ndo houve associagao significativa entre AO e AT relacionados ao alcool,
possivelmente porque a densidade de AO ¢ elevada em todo o municipio.

O segundo artigo (Factors associated with alcohol and drug use among traffic crash
victims in southern Brazil) descreve um estudo transversal com amostra consecutiva obtida nos
dois principais hospitais de emergéncia—trauma de Porto Alegre. Seu objetivo principal foi
verificar a prevaléncia de alcoolemia positiva e de outras drogas entre as vitimas de AT. Os
dados foram entdo tabulados para estimar os horarios (turnos) de maior freqiiéncia de AT
relacionados ao alcool, que serviram como base para a estratificacdo dos turnos no estudo 3.
Foram entrevistadas 609 vitimas, sendo que a prevaléncia de alcoolemia positiva variou de 7,8%,
entre os motoristas, a 9,2% entre os pedestres.

O terceiro estudo foi um “Inquérito entre motoristas que bebem em pontos de
consumo de bebidas alcodlicas de Porto Alegre”, cujo objetivo foi determinar a prevaléncia de
beber e dirigir e seus fatores associados a partir de uma amostra probabilistica. O artigo 3

descreve as estratégias de método utilizadas para selecionar uma amostra representativa da
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populagdo de motoristas que bebem em AO de porto Alegre, uma populagdo flutuante. Foi
desenhada uma amostra complexa em trés estdgios: 1) setores censitarios estratificados pela
densidade de AO (obtida no Estudo 1) e selecionados com probabilidade proporcional ao numero
de AO em cada setor; 2) combinacdo de AO e turno, estratificados pela prevaléncia de AT
relacionados ao alcool (obtida no Estudo 2) e selecionados com probabilidade proporcional ao
quadrado de sua duracdo em horas; 3) motoristas que beberam utilizando amostragem inversa
baseada no screening dos que beberam nos AO selecionados. Os pesos amostrais foram obtidos
com base nas probabilidades de inclusdo na amostra e calibrados por meio de um estimador de
pos-estratificagdo para assegurar coeréncia com os totais do screening. Foram abordados 3.118
individuos e entrevistados 683. Estimou-se que 151.573 motoristas beberam em bares no periodo
do estudo e 56% deles pretendia dirigir na hora subseqiiente. O artigo 4 mostra que a prevaléncia
de DUI foi maior nas areas de baixa concentragdo de AO, enquanto as areas de alta concentracao
tiveram maior freqiiéncia de jovens e individuos intoxicados por cocaina.

Para cada um dos estudos sao discutidas as limitagdes, as necessidades de continuidade
nas pesquisas e as implicagdes para as politicas de Satde. Os resultados indicam a necessidade
de limitar a disponibilidade fisica de alcool — seja através da restricdo do numero de
estabelecimentos que vendem bebidas alcodlicas ou do zoneamento de areas para a venda-
estratégias recomendadas internacionalmente como forma de prevenir as conseqiiéncias do abuso

de alcool.

16



ABSTRACT

Alcohol abuse and traffic crashes (TC) are considered public health problems and every
year they are associated with 2.5 and 1.2 million of deaths worldwide, respectively. Alcohol
outlet (AO) density has been associated with Driving Under Influence (DUI), which is a well
known risk factor for TC. However, the association is controversial in international literature and
there are no studies in Brazil. This thesis comprises three different studies, presented in four
scientific papers. Its main objective is to evaluate the association between alcohol physical
availability and the drinking and driving behavior. As national data on the subject is scarce, the
initial two studies (“Geoprocessing and spatial analyses of traffic crashes and alcohol outlets in
Porto Alegre” and “Prevalence of positive alcohol blood concentration (BAC) among traffic
crash victims of emergency rooms from Porto Alegre”) were conducted to establish the
parameters of the third study, a survey to evaluate DUI prevalence among drivers in alcohol
outlets.

The first manuscript (Traffic crashes and alcohol outlets in a Brazilian state capital)
describes a cross-sectional study with secondary data, which aimed to describe high and low AO
concentration areas, as well as to test its association with AT density areas in Porto Alegre. Data
was analyzed using geoprocessing and spatial statistics. There was no association between AO
and alcohol related TC, maybe because AO are spread all over the city.

The second manuscript (Factors associated with alcohol and drug use among traffic
crash victims in southern Brazil) describes a cross-sectional study with consecutive sample
obtained in the two main emergency rooms from Porto Alegre. Its aim was to estimate the
prevalence of positive BAC and other drugs among TC victims. Data was tabulated to define the
three hour shifts that had higher frequencies of alcohol related TC (used to stratify the shifts
from Study 3). On the 609 victims interviewed, positive BAC was found in 7.8% of drivers and
9.2% of pedestrians.

The third study was a survey aimed to estimate DUI prevalence and its associated factors
after a probabilistic sample. The manuscript 3 describes the methods used to select a
representative sample of drivers who drank in Porto Alegre AO, a floating population. It was
designed a complex sample with three stages: 1) census enumeration areas - stratified by AO
density (obtained after Study 1) and sampled with probability proportional to the number of AOs
in each CEA; 2) combinations of outlets and shifts - stratified by prevalence of alcohol-related
TC (obtained after Study 2) and sampled with probability proportional to their squared duration

in hours; and, 3) drivers who drank - using inverse sampling after the screening of individuals
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who drank at selected AO. Sample weights were calculated using the probabilities of inclusion in
the sample and calibrated using a post-stratification estimator to ensure coherence with the
screening totals. It was approached 3,118 individuals and interviewed 683. It was estimated that
151,573 drivers have drank at AO during the survey timeframe, and 56.3% of them intended to
drive in the subsequent hour. The manuscript 4 points that DUI prevalence was higher in areas
with low AO concentration, while high AO concentration areas had a higher frequency of young
people and cocaine use.

Limitations, the need of future research and implications for public policy are discussed
for each study. Results indicate that restricting alcohol availability is a necessary measure- either
restricting the number of AO or establishing zoning areas for alcohol sales, which are strategies

recommended worldwide for the prevention of alcohol abuse consequences.

18



APRESENTACAO

Este trabalho consiste na tese de doutorado intitulada Disponibilidade de bebidas
alcodlicas e beber e dirigir, apresentada ao Programa de Pos-Graduagdo em Ciéncias Médicas:
Psiquiatria da Universidade Federal do Rio Grande do Sul, em 15 de dezembro de 2011. Esta
tese, de certa forma, da continuidade e amplia a dissertagdo de mestrado apresentada a este
mesmo Programa, em 2008, intitulada “Percep¢do de Risco para Dirigir e Alcoolemia em
Freqiientadores de Postos de Gasolina de Porto Alegre”, também orientada pelo Prof. Dr. Flavio
Pechansky.

O conhecimento adquirido ao realizar aquele trabalho foi fundamental para que pudesse
colaborar, como co-investigadora principal, no projeto Impacto do uso de alcool e outras
drogas no transito brasileiro. Este, composto por oito projetos de pesquisa principais, realizado
pelo Nucleo de Estudo e Pesquisa e Transito e Alcool da Universidade Federal do Rio Grande do
Sul (NEPTA) e finalizado em 2010, representa at¢ o momento, o maior estudo sobre as
conseqiiéncias do uso de alcool e drogas no transito ja realizado na América Latina. Ele foi
financiado pela Secretaria Nacional de Politicas sobre Drogas (SENAD), e estava previsto no
Decreto Presidencial 6.117, 22 de maio de 2007, que aprova a Politica Nacional sobre o Alcool
(ANEXO II: paragrafo 1.2. “Apoiar pesquisa nacional sobre o consumo de alcool, medicamentos
e outras drogas e sua associagdo com acidentes de trinsito entre motoristas particulares e
profissionais de transporte de cargas e de seres humanos.”). Os estudos apresentados a seguir
estavam incluidos, em parte, no NEPTA, o que possibilitou realizar uma analise abrangente a
respeito do beber e dirigir na cidade de Porto Alegre, e posteriormente associar os resultados
obtidos com a disponibilidade de pontos de consumo de bebidas alcodlicas na cidade.

E importante notar que a dindmica recente do contexto brasileiro influenciou
significativamente na escolha do tema beber e dirigir. Os acidentes de transito constituem um
grave problema de satde publica nos pais, ceifando milhares de vidas todos os anos —
especialmente de jovens — e a sua relagdo com o consumo abusivo de alcool estd amplamente
documentada na literatura internacional. Consolidar dados nessa 4rea, que pudessem ser
utilizados para o subsidio de politicas de prevencao, era uma necessidade premente. Esse mesmo
contexto conduziu a alteracao da legislagao federal em 19 de junho de 2008, e a Lei 11.705/08
foi sancionada, proibindo a venda de bebidas alcoolicas nas rodovias federais e estabelecendo

sangdes administrativas e penais para motorista que dirigir sob a influéncia do alcool. O objetivo
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de tais alteragdes era a diminuicao dos acidentes de transito relacionados ao alcool, sendo
necessarios estudos que trouxessem dados com base cientifica sobre esta nova realidade.

A relagdo entre acidentes de transito e a disponibilidade de pontos de consumo de 4lcool,
além da relevancia para a sociedade brasileira, ¢ um terreno menos explorado na literatura
internacional, representando um desafio para investigadores mundo afora. Os métodos para o
estudo da relagcdo entre varidveis contextuais e individuais vém evoluindo rapidamente e tém
possibilitado que questdes complexas e multifatoriais sejam avaliadas de forma integrada.
Contudo, estes avangos tornam impossivel a tarefa de abarcar o tema utilizando apenas
ferramentas oriundas de uma unica area do conhecimento. Por isso, este trabalho foi realizado
sob a orientacdo e com a colaboragdo de pesquisadores e cientistas de diversas areas, algumas
altamente especializadas, mas ndo muito usuais no ambito da Psiquiatria ou nas suas inter-
relacdes habituais — como a Geografia, as Ciéncias da Computacdo e ramos da Estatistica como
a Amostragem Probabilistica e a Estatistica Espacial. Dentro de cada uma delas, como muitas
vezes discutido entre nos, acredito ter trabalhado com questdes metodologicas que estdo na
fronteira do conhecimento e sobre as quais ainda ndo ha consenso. A possibilidade de interagir
com todos estes campos e seus respectivos especialistas fez da tarefa algo muito agradavel, e
ainda mais instigante. Além disso, as diferentes perspectivas trazidas ampliaram minha propria
visdo a respeito do tema e da atividade cientifica propriamente dita.

Assim, o trabalho apresentado a seguir divide-se em seis partes, a saber: 1)Introdugao;
2)Revisdo da literatura; 3) Objetivos; 4) Resumo do Método; 5) Artigos; e, 6) Conclusdes e
Consideragdes Finais. Os documentos de apoio, bem como demais producdes cientificas

relacionadas a tese, sdo apresentados nos anexos.
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INTRODUCAO

De acordo com o Global Status Report on Alcohol and Health, publicado pela
Organizacdo Mundial da Satide em 2011, o consumo de dlcool ¢ considerado o terceiro mais
importante fator de risco para morte e incapacitagdo no mundo, sendo responsavel pelo obito de
aproximadamente 2,5 milhdes de pessoas anualmente. Estas mortes estdo diretamente associadas
a inameras doengas clinicas e psiquiatricas, acidentes e violéncia — sendo que os dois Ultimos
respondem por grande parte dos danos e agravos relacionados ao alcool em paises em
desenvolvimento (WHO, 2011).

As relagdes entre o consumo de alcool, acidentes e violéncia sdo complexas e envolvem
fatores de risco individuais e ambientais — como, por exemplo, o padrao de consumo de
élcooll(Mcleod et al., 1999; Valencia-Martin et al., 2008) e a disponibilidade de 4lcool em uma
determinada comunidade (Popova et al., 2009), respectivamente. E importante notar que, ao
contrario do senso comum, ao se considerar uma populagdo, a maior parte dos danos resultantes
do consumo de alcool ndo esta diretamente associada a sindrome de dependéncia — o mais grave
padrdo de consumo (OMS, 2007) —, mas sim a eventos/padrdes de consumo que acometem um
grande numero de consumidores moderados que eventualmente bebem até a intoxicagdo (Babor
et al., 2003; Stockwell e Gruenewald, 2004). Este fenomeno é conhecido como “Paradoxo da
prevengao” (Kreitman, 1986) e a partir dele subentende-se que, para reduzir substancialmente os
problemas relacionados ao dalcool, sdo necessarias estratégias voltadas a maior parte dos
individuos — que apresentam um consumo moderado/ eventualmente abusivo — e ndo apenas
abordagem de dependéncia, que, usualmente, atinge aproximadamente 5%-10% da populacao
geral (Galduréz e Carlini, 2007; Grant et al., 2004; Kessler et al., 1997; Laranjeira et al., 2010).

Dentro desta perspectiva, o consumo episodico pesado (binge drinking)™> é o padrio de
consumo que mais freqiientemente tem sido associado aos danos relacionados ao alcool e sua
redugcdo vem sendo apontada como uma medida eficaz de prevencdo (Babor et al., 2003;
Escobedo et al., 1995; Quinlan et al., 2005). No Brasil, o “Primeiro Levantamento sobre o

Padrio de Consumo de Alcool” estimou que aproximadamente 40% dos individuos do sexo

! Existem diferentes defini¢des de padrio de consumo de alcool, a maior parte delas inclui medidas de quantidade e
freqiiéncia de uso, bem como informacdes sobre o tipo de bebida e os danos associados ao consumo. Alguns
exemplos incluem a utilizada pela NESARC (NIH-NIAAA, 2006).:leve=até 3 doses/semana; moderado=3-14
doses/semana; pesado=mais de duas doses /dia e beber em binge. Ja a OMS classifica o consumo de alcool em beber
de risco, beber nocivo e dependéncia (Babor et al., 1994; OMS, 2007) e o DSM-1V, em abuso e dependéncia (APA,
2002).

? Ingestdo de cinco ou mais doses em uma Unica ocasiio para homens, ou quatro ou mais doses para mulheres
(NIAAA, 2004).

3 Uma dose de alcool equivale a 10-12 gramas de etanol, o que esta presente em uma lata de cerveja (300ml) ou um
calice de vinho (120 ml) ou uma dose de destilado (40 ml).

21



masculino (que fazem uso de alcool), a0 menos uma vez ao ano o consomem sob a forma de
binge (Pinsky et al., 2010). Em analise recente de dados oriundos da mesma pesquisa, Caetano et
al. (2012), relatam que aproximadamente 50% dos problemas relacionados ao alcool sdo
reportados por individuos que apresentam baixo consumo de alcool, mas que bebem em binge
eventualmente, em consondncia com o paradoxo da prevencao.

J& em relagdo ao contexto, o consumo episoddico de 4lcool dentro de centros urbanos
ocorre muitas vezes em locais determinados, como bares e restaurantes, expondo os individuos a
diferentes riscos (como beber e dirigir ou violéncia). Acredita-se que a densidade destes pontos
de consumo, doravante denominados Alcohol Outlets (AO) pode modular o padrao de consumo e
afetar a incidéncia, prevaléncia e distribuigdo geografica dos problemas relacionados ao alcool
no ambito das comunidades (Babor et al., 2010a; Stockwell e Gruenewald, 2004). O’ Donnel et
al., por exemplo, estimaram que aproximadamente 50% dos acidentes de transito (AT)
relacionados ao alcool envolviam o consumo em locais licenciados, e a literatura sobre o quanto
a densidade de pontos de consumo de bebidas alcoolicas pode influenciar a prevaléncia de beber
e dirigir — e conseqiientemente de AT relacionados ao uso de alcool — vem crescendo nos
ultimos anos. Evidentemente, individuos também bebem em seus domicilios, porém, o fato de
beberem em locais publicos representa um espago impar para implementar medidas de
prevengao, visto que estes sdo locais passiveis de regulamentacao e fiscalizagao.

Da mesma forma que o beber problematico, os acidentes de transito (AT) constituem um
problema relevante de saude publica (Reichenheim et al., 2011). O World Report on Traffic
Injury Prevention, publicado pela Organizacdo Mundial de Saude (OMS) em 2004, estimou que
1,2 milhdes de pessoas morriam no mundo anualmente, em decorréncia desses acidentes, com
uma taxa de mortalidade global estimada em 19,0 6bitos por 100.000 habitantes (Peden et al.,
2004). No Brasil, os dados do Ministério da Saude, disponibilizados pelo Sistema de Informagao
sobre Mortalidade (SIM), disponiveis para o ano de 2008, apontam que entre os individuos do
sexo masculino, de 15 a 44 anos de idade, os diferentes tipos de AT representam a segunda
principal causa de morte em todas as macro-regides do pais, precedida apenas pelos homicidios
(DATASUS, 2008). Além disso, AT com vitimas determinam alto impacto econdmico no pais:
em 2004, o Instituto de Pesquisa Econdmicas Aplicadas (IPEA) estimou um custo de R$22
bilhdes anuais associados aos AT em rodovias federais, estaduais € municipais brasileiras (IPEA,
2003). Na cidade de Porto Alegre, um dos estudos realizados pelo NEPTA, entre 2008 e 2009,
estimou o custo dos AT em torno de 65 milhdes anuais, sendo que um ter¢o deste valor seria

oriundo de acidentes relacionados ao consumo de alcool (Sousa et al., 2010).
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A relagdo entre a densidade de AO e o beber e dirigir permanece controversa na literatura
internacional (Gruenewald e Johnson, 2010; Meliker et al., 2004), sendo que recursos
metodologicos consideravelmente sofisticados vém sendo utilizados para estuda-la. De toda a
forma, esses estudos foram realizados em paises com caracteristicas muito distintas das
brasileiras, e nao ha no Brasil nenhuma pesquisa que a tenha avaliado. A auséncia destes dados e
a ndo realizacdo de estudos voltados especificamente para esta tematica pode ser explicada por
diferentes fatores, especialmente pela dificuldade de obter estimativas acuradas sobre os AT
relacionados ao alcool, o beber e dirigir, e a propria densidade de pontos de consumo de alcool,
que subsidiem analises cientificamente validas. Apenas como exemplo, note-se que o primeiro
roadside survey realizado no pais ocorreu no ano de 2006 (Duailibi et al., 2007), e as primeiras
estimativas de alcoolemia positiva em rodovias dos 27 Estados da Federacdo foram publicadas
em 2010 (Pechansky et al., 2010b). Por este motivo, para estudar a relagdo entre a
disponibilidade de alcool e o beber e dirigir em uma cidade brasileira fez-se necesséaria a
realizagdo de estudos preliminares, que fornecessem as estimativas fundamentais para o
delineamento do projeto final. Esta tese reflete, e busca preencher, esta lacuna, pois compreende
trés estudos distintos, sendo que os dois primeiros (apresentados nos artigos Traffic crashes and
alcohol outlets in a Brazilian state capital e Factors associated with alcohol and drug use
among traffic crash victims in southern Brazil) foram necessarios para o estabelecimento dos
pardmetros que norteiam o ultimo: um inquérito para avaliar a prevaléncia de beber e dirigir
entre motoristas que freqlientam AO.

Finalmente, apesar da natureza multifatorial tanto do abuso/ dependéncia de &lcool
quanto dos AT, muitas das intervengdes com eficdcia comprovada quanto a prevencao das
conseqiiéncias do uso de nocivo de alcool estdo relacionadas a estratégias vinculadas a politicas
publicas (Duailibi e Laranjeira, 2007; Laranjeira ¢ Romano, 2004). Algumas das principais
estratégias visam a limitacao da disponibilidade de alcool — seja através da restri¢do dos horarios
de funcionamento, do aumento de impostos e taxas ou do controle e limite do nimero de
estabelecimentos que vendem bebidas alcodlicas (Babor et al., 2003). Especificamente, no caso
do beber e dirigir, além da reducdo do consumo de alcool, a adocdo de limites legais para DUI
(do inglés, Drive under influence), sua adequada fiscalizagdo e a puni¢ao rapida e certa dos
infratores sdo as medidas com melhor custo-beneficio para a sociedade (Shults et al., 2009;
Shults et al., 2001). Porém, o planejamento destas intervencdes, que ¢ fator determinante para
seu sucesso ou fracasso, depende de dados confidveis sobre a realidade que se pretende

modificar, e foi, também, na busca destas informagdes que se estruturou esta tese.
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REVISAO DA LITERATURA

Diversos sdo os fatores associados a etiologia dos AT, e de forma geral eles se
classificam como fatores ambientais (condi¢cdes das rodovias e aspectos climdticos, por
exemplo), individuais (uso de bebidas alcodlicas, percepcdo de risco) e fatores socio-culturais
(fiscalizagdo das leis de transito, punicdo de infratores). Acredita-se que 90% dos AT ocorram
em conseqiliéncia de fatores individuais, dentre os quais o uso de alcool ¢ apontado como
responsdvel por até um ter¢o dos acidentes fatais (NHTSA, 2005; Peden et al., 2004). Esta
relacdo vem sendo sistematicamente estudada desde o final da década de sessenta, tendo se
estruturado em 1974, quando Robert Borkenstein estimou a curva de risco entre os valores de
alcoolemia e a chance de envolvimento em acidentes (o Grand Rapids Study) (Borkenstein et al.,
1974). Os dados de Compton et al.(2002) confirmaram que as estimativas de risco encontradas
por Borkenstein ainda sdo vélidas, quando consideradas alcoolemias abaixo de 0,10mg/L. A
partir destas estimativas, se aceita atualmente que existe uma correlacdo logaritmica entre o
aumento da alcoolemia e o risco de AT (Hingson e Winter, 2003). Além disso, motoristas
alcoolizados t€ém maior chance de se envolver em acidentes fatais. De acordo com os estudos de
Zador et al., nos EUA, para cada 0,02mg/L de aumento no nivel sérico de alcool ha um aumento
de duas vezes no risco relativo de envolvimento em um acidente fatal (Zador et al., 2000).

De modo geral, os locais onde os individuos consomem bebidas alcodlicas podem ser
considerados indicadores da chance de beber e dirigir. Por exemplo, em estudo realizado por
Treno et al.,(2001) com amostra populacional de seis comunidades norte-americanas, na década
de noventa, através de entrevistas telefonicas com 24.778 sujeitos de pesquisa, um individuo que
consumisse alcool em bares e restaurantes apresentava chance 25% maior de referir beber e
dirigir do que um que o consumisse na propria casa.

Entretanto, existem outros fatores habitualmente associados a DUI e a AT relacionados ao
alcool, como: ser do sexo masculino (Chou et al., 2006; NHTSA, 1998; Hingson ¢ Winter,
2003); jovem (Zador, 1991; Zador et al., 2000; Keall et al., 2004; Peck et al., 2008) e beber em
binge (Cherpitel, 1993; Quinlan et al., 2005; Valencia-Martin et al., 2008). Uma revisdo
abrangente dessas caracteristicas foi publicada em 2003, por Hingson e Winter (2003), e os
capitulos que tratam sobre beber e dirigir nos livros de Stockwell et al.(McKnight ¢ Voas, 2004)
e Babor (2010b) também revisam a literatura até entao sistematizada.

Na realidade, a literatura sobre DUI e AT ¢ extensa, € ndo € objetivo desse estudo descreveé-
la em sua totalidade. Conforme exposto anteriormente, ela data das décadas de 1960/70, e, nos

paises desenvolvidos, ndo hd muito a acrescentar em relagdo aos fatores explicativos, apds

24



décadas de pesquisa sistematica. Dependendo do angulo pelo qual se examina o problema,
outras caracteristicas sdo incorporadas, como, por exemplo, a baixa percep¢do de risco. Estudos
observacionais t€ém constatado que a expectativa das pessoas em relacdo a um desfecho ¢ um
preditor confiavel de uma grande variedade de atividades potencialmente perigosas, incluindo o
comportamento de beber e dirigir (Wilson e Jonah, 1985). Estes estudos ressaltam a importancia
da investigacdo de atitudes e crengas dos motoristas em relagdo ao dirigir arriscado (Fernandes
et al., 2007; Parker et al., 1992; Ulleberg e Rundmo, 2002) e propdem formas de avaliar a
percepcao de risco dos individuos e mensurar o quanto elas se relacionam com DUI (Brown e
Cotton, 2003). Os indicativos indiretos de baixa percepg¢do de risco para DUI incluem: ter sido
passageiro de motorista alcoolizado (Kypri e Stephenson, 2005; Labouvie e Pinsky, 2001;
Stevenson et al., 2001), baixa percep¢ao da chance de sofrer acidente (Albery e Guppy, 1996) e
baixa percepcdo da chance de vir a ser punido (Aberg, 1993; Hingson e Howland, 1989).

Outros fatores tém sido associados a beber e dirigir, como a idade do primeiro consumo
de alcool (Hingson et al., 2002; Hingson et al., 2003), caracteristicas da personalidade (como
risk-taking propensity (Donovan, 1993; Patil et al., 2006)) e comorbidades psiquiétricas (como
depressdo (Hubicka et al., 2010), Transtorno de Stress Pos-Traumatico (Peller et al., 2010) e
Transtorno Bipolar (Albanese et al., 2010)). E importante notar que, as comorbidades
psiquiatricas usualmente sdo avaliadas em populagdes de repetead offenders, ou seja, entre
individuos que sdao punidos pelo comportamento de beber e dirigir mais de uma vez e que
podem configurar uma subpopulacio especial (Begg et al., 2003; Patil et al., 2006). Nesse
sentido, ha uma diferenga substancial na legislagdo/fiscalizagdo dos diferentes paises, bem
como nas normas sociais aceitas pela populagao, e esses dados precisariam de avaliagdo trans-
cultural para poderem ser generalizados ao contexto brasileiro. Mesmo assim, apesar de todos
esses preditores associados ao individuo, as principais medidas para controle de DUI sdo o
estabelecimento de limites baixos de BAC permitido para dirigir (usualmente abaixo de
0,05mg/dL), sua fiscalizacdo e a puni¢do dos infratores, portanto, acdes que impactam o
comportamento dos individuos, mas dependem diretamente de iniciativas supra-individuais.
De acordo com as conclusdes apresentadas em Babor et al.(2010b) as medidas para reducao de
AT relacionados ao alcool sdo consideradas um dos mais importantes sucessos da satde
publica e das politicas relacionadas ao alcool no século XX, nos paises desenvolvidos.

As conclusdes mencionadas acima ndo podem, infelizmente, ser transpostas para os
paises em desenvolvimento — que apresentam desafios adicionais, como, por exemplo, a falta
de investimento financeiro em a¢des de fiscalizagdo e uma rapida e desregulada motorizagdo

ao longo das ultimas décadas. Some-se a isso, o conhecimento limitado, ainda que
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considerando as informagdes mais elementares, como o nimero de motoristas que dirigem
alcoolizados, onde eles estdo e quantos se acidentam. Apesar de aparentemente triviais, essas
respostas sd3o fundamentais para que as acdes de prevengdo possam ser planejadas,
especialmente quando os recursos financeiros sdo escassos. No Brasil, a realidade ainda ndo ¢
muito diferente dos demais paises de renda baixa e média.

A seguir sdo apresentados alguns dos principais estudos realizados no pais que buscaram

responder a essas questoes.

Beber e dirigir no Brasil

Para dimensionar a magnitude dos numeros de AT no Brasil, procede-se aqui a uma
comparagdo com dados norte-americanos: em 2005, a frota norte-americana de veiculos
automotores era de 245.628.000 veiculos; naquele ano, aproximadamente 43.000 pessoas
morreram em decorréncia de AT (NHTSA, 2005). No mesmo ano, houve aproximadamente
36.000 vitimas fatais no Brasil, embora a frota de veiculos no pais fosse de apenas 42.072.000
veiculos (DENATRAN, 2007). Nos EUA, o mesmo NHTSA, estima que das 43.000 vitimas,
aproximadamente 15.000 apresentavam alcoolemia superior a 0,08 mg/dL (o limite legal para
dirigir na maioria dos estados americanos); no Brasil o nimero ¢ desconhecido. Considerando
este panorama, alguns investigadores t€ém buscado avaliar a prevaléncia do beber e dirigir, bem
como suas conseqiiéncias em determinadas regides brasileiras.

De modo geral, os estudos dividem-se em: 1) estudos com vitimas ndo-fatais realizados
em centros de atendimento a emergéncia ou trauma; 2) estudos sobre os AT fatais/ou nao-fatais
realizados a partir de dados secundarios obtidos em Departamentos Médico-Legais, registros
policiais e registros de satude; 3) estudos que avaliam a alcoolemia de motoristas, mediante o uso
de etilometro durante blitz (roadside survey); e 4) inquéritos que nao utilizam medidas objetivas
de alcoolemia, realizados para estimar prevaléncias na populagdo geral.

No primeiro grupo de investigacdes (vitimas ndo fatais), Oliveira e Melcop (1997), em
trabalho pioneiro realizado em quatro capitais brasileiras no ano de 1997, observaram que entre
53% a 88% das vitimas apresentavam alcoolemia positiva, sendo que 13% a 27% registravam
alcoolemias acima do antigo limite legal (de 0,08%). Em Belo Horizonte, em estudo prospectivo,
desenvolvido em trés hospitais publicos, no periodo entre 10 de novembro a 14 de dezembro de 2003,
27,7% dos motoristas acidentados apresentavam alcoolemia positiva, sendo que 70% deles eram
individuos do sexo masculino, com idade média de 26 anos (Rodrigues et al., 2005). No Hospital

de Pronto Socorro de Porto Alegre (HPS), em estudo com pequeno niimero de vitimas, realizado
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em um feriado de Carnaval, estimou-se que a prevaléncia de atendimentos onde havia
intoxicagdo aguda por dalcool variava de 16 a 57% (Cevenini et al.,, 1991). Em estudo
subseqiiente realizado no mesmo hospital, a maioria dos individuos alcoolizados-até 70%- era do
sexo masculino, com idades entre 15 e 35 anos e atendidos principalmente a noite (Soibelman et
al., 1994).

No segundo grupo de estudos (dados secunddrios), Leyton et al., analisaram dados
referentes a 2360 vitimas fatais de acidentes de transito, no Estado de Sao Paulo, no ano de 1999,
e encontraram uma prevaléncia de alcoolemia positiva de 47%, sendo o segmento da populacao
mais atingido pelos acidentes de transito os individuos do sexo masculino, com idades entre 25 e
40 anos (Leyton et al., 2005). Em Brasilia, no ano de 2005, dentre as 442 vitimas fatais de AT,
42,8% apresentavam alcoolemia positiva (Modelli et al., 2008). No Rio de Janeiro, entre janeiro
e maio de 2005, das 348 vitimas de AT que deram entrada no IML, apenas 94 (27%), tiveram a
alcoolemia verificada. Destas, 83 apresentavam alcoolemia positiva (Abreu et al., 2010). Dados
do Departamento Médico-Legal de Porto Alegre, referentes a 2008-09, indicaram que 32% das
vitimas de AT apresentavam alcoolemia positiva (Stampe et al., 2010). Em recente série
temporal (Andreuccetti et al., 2011), relativa a dados do Estado de Sao Paulo e da capital
paulista, de janeiro/2001 a junho/2010, observou-se uma redugdo significativa no nimero de AT
e fatalidades, com uma redu¢do nas fatalidades de 7,2% no Estado de Sao Paulo e 16% na
capital, apds a implementagdo da Lei 11.705/08.

O primeiro roadside survey realizado no pais, por Duailibi et al.(2007), na cidade de
Diadema, no periodo de fevereiro de 2005 a marg¢o de 2006, mostrou que, dos 908 motoristas
entrevistados, 23% estavam alcoolizados nas noites de sexta-feira e sabado. Destes, 17,1%
estavam dirigindo com niveis de alcool iguais ou superiores a 0,06 mg/dL (limite legal brasileiro
entre 1997 e 2008). A prevaléncia mais elevada de élcool expirado acima do limite legal foi
observada entre individuos do sexo masculino (95,4%), na faixa de 21 a 30 anos (45,6%), e entre
os solteiros (63,4%). Em estudo utilizando o mesmo método, realizado em Belo Horizonte, entre
2005-06, os autores encontraram prevaléncia de alcoolemia positiva igual a 38%, sendo que
19,6% destes motoristas estavam acima do limite legal (Campos et al., 2008). J& no roadside
survey realizado nas rodovias que cortam as 27 capitais brasileiras, a prevaléncia de alcoolemia
positiva (maior de 0,01 mg/dL) foi de 4,8%. Alguns dos possiveis fatores que explicam essas
diferengas estdo relacionados aos métodos distintos de coleta, principalmente a coleta de dados
em rodovias, e ndo na area urbana, e aos proprios horarios de coleta (Pechansky et al., 2010a).

No quarto grupo de estudos, o I Levantamento sobre Consumo de Alcool na Populagio

Brasileira, avaliou, em uma amostra representativa da populacdo urbana, também o beber e
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dirigir (Pechansky et al., 2009). Foi encontrada uma prevaléncia de repostas positivas sobre ter
dirigido apos beber, no ano anterior a pesquisa (2006), de 34% - sendo esta de 42% entre os
homens e de 9% entre as mulheres. Embora o tamanho amostral tenha sido pequeno para uma
estimativa de base populacional (333 motoristas com carteira de habilitagdo valida haviam
ingerido bebidas alcoodlicas), os resultados se mostraram consistentes com a literatura
internacional, sendo este comportamento mais freqliente em homens do que em mulheres, e entre
os mais jovens. J& o inquérito telefonico realizado pelo Ministério da Saude (VIGITEL)
documentou uma prevaléncia do relato de dirigir ap6s beber em binge ao redor de 1,5% na
populacdo geral, sem que fossem observadas diferengas significativas quanto aos dados
coletados antes ou dois meses apos a implementacao da Lei 11.705 (Moura et al., 2009).
Existem, ainda, trabalhos que ndo se enquadram propriamente em nenhuma dessas
categorias. Eles buscam avaliar prevaléncias de DUI e fatores associados em locais onde a
chance de observar comportamentos de risco ¢ supostamente elevada, como bares, festas, casas
noturnas. Apesar da crescente literatura acerca do tema, especialmente internacional (Bellis et
al., 2010; Furr-Holden et al., 2006; Siliquini et al., 2010), sua principal limitacdo se refere a nao
representatividade das amostras, visto que todas sdo de conveniéncia. Esta também foi uma das
limitagdes do estudo realizado entre 2006-08, com freqiientadores de postos de gasolina de Porto
Alegre (n=112), que poderia ser considerado um estudo preliminar a coleta de dados do inquérito
apresentado na presente tese (De Boni et al., 2008a; De Boni et al., 2008b). A principal
contribuicdo que esse tipo de estudo oferece ¢ a oportunidade de acessar diretamente as
caracteristicas dos individuos que estdo sob risco, além de obter medidas objetivas sobre o uso
de alcool e/ou drogas. Considerando que o numero de estabelecimentos que vendem bebidas
alcodlicas parece ser muito alto no pais (Laranjeira e Hinkly, 2002), esses dados se mostram
essenciais no sentido de subsidiar politicas e a¢des que regulem a disponibilidade de alcool.
O capitulo subseqiiente sumariza alguns dos aspectos tedricos e metodologicos sobre a
relagdo entre disponibilidade de alcool e DUI, bem como as principais referéncias que vém

norteando as politicas publicas na area.

Disponibilidade de Alcool e Beber e dirigir

1. Aspectos Teoricos

As teorias sobre a relacdo entre disponibilidade de 4alcool, seu consumo e suas
conseqiiéncias surgiram nos anos 70, e de acordo com Single — citado em Heather e Stockwell
(2004, pp. 216) — a Teoria Geral da Disponibilidade de Alcool apresenta trés pressupostos

interligados:
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“I. Quanto maior a disponibilidade, maior o consumo.

2. Quanto maior o consumo, maior o numero de bebedores problemdticos

3. Quanto maior o numero de bebedores problemdticos, maior o numero de problemas
relacionados ao dlcool.” [traducdo livre do original inglés]

Esta teoria geral, além do proprio conceito de disponibilidade, vem sendo ampliada a
partir dos achados de estudos epidemioldgicos. Um dos principais grupos de pesquisadores da
area, Gruenewald et al., propds, em 1993, que a disponibilidade de alcool fosse entendida de
quatro formas distintas: disponibilidade fisica, disponibilidade social, disponibilidade subjetiva e
disponibilidade economica. A disponibilidade fisica, tratada nessa tese, “refere-se a prevaléncia
de AO no ambiente dos consumidores, € ¢ habitualmente definida em termos de AO per capita
ou AO por quilometro quadrado” (Gruenewald et al., 1993).

Os mesmo autores discutiram que uma das limitagdes dos pressupostos gerais das
analises referentes a disponibilidade é o fato de que eles sdo estaticos. Ou seja, ndo consideram
que um individuo pode apresentar diferentes atitudes de acordo com o local onde ele bebe, a
época da semana/ano ou o contexto social em que esta inserido. Objetivando superar (a0 menos,
em parte) essa limitacdo, desde o inicio da década de 90, os autores acrescentaram a teoria o
conceito de “atividades de rotina™, oriundo da criminologia (Gruenewald et al., 1995; Treno et
al., 2001). De acordo com este conceito, um individuo pode, por exemplo, agir de uma
determinada forma se houver uma alta densidade de AO proximo ao seu ambiente de trabalho e
uma baixa densidade proxima a sua residéncia; e de outra forma, caso a relacdo seja inversa. A
relacdo entre as atividades de rotina e as conseqiiéncias do uso de alcool seria mediada pelos
padrdes de consumo de 4alcool, que por sua vez também influenciam diretamente as
conseqiiéncias fisicas e psicoldgicas do uso de alcool (como a cirrose, que ndo depende
diretamente do ambiente) (Gruenewald et al., 1993; Gruenewald et al., 1996b; Treno et al.,
2000).

Essas teorias, entretanto, t€ém-se mostrado muito mais uteis para o entendimento da
variagdo do consumo de alcool e da violéncia relacionada a ele do que para o entendimento de
AT ou DUI. Estes contam com uma caracteristica importante: dependem diretamente da
mobilidade da populagdo. Um dos avangos propostos para incorporar as analises a questdo da

mobilidade foi ampliar a area geografica de estudo, incluindo ndo apenas as regides de mais alta

* Proposto por Cohen e Felson, em 1979, sugere analisar as circunstincias, mais do que as caracteristicas
individuais, para a compreensdo dos crimes, especificando que para sua ocorréncia devem necessariamente

convergir em espago e tempo: um agressor motivado, uma vitima adequada e a auséncia de um protetor/guardido.
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densidade de AO, como também suas adjacéncias. Essa seria uma tentativa de incluir nos
estudos individuos que ndo residem especificamente nos locais, mas que podem ter seu
comportamento influenciado por realizar alguma atividade neles (Gruenewald et al., 1996a). Na
realidade, a mobilidade ou fluxo constitui um fator importante no estudo de qualquer questao
relacionada ao transito. Mesmo na analise de dados de mortalidade, por exemplo, hé dificuldade
em estabelecer qual ¢ a populagdo sob risco, ou seja, o0 denominador adequado, com referéncia
ao qual sdo calculadas as respectivas taxas: tém sido utilizados o tamanho da frota/numero de
condutores, estimativas de quildometros rodados ou de viagens-pessoa, ou mesmo o fluxo de
veiculos nas rodovias, quando existem informagdes disponiveis (Beck et al., 2007; Hautzinger et
al., 2007). Assim, a abordagem dessas populagdes moveis ou flutuantes, representa por si
mesma, um desafio para a Epidemiologia/Estatistica (Muhib et al., 2001; Sudman et al., 1988;
Thompson and Collins, 2002), e o artigo Reaching the Hard-to-Reach: Applying Probability
Sampling Methods for Assessing Alcohol Misuse in Drinking Environments — apresentado a
seguir — aprofunda este topico.

Em 2007, Livingston et al. revisaram algumas das teorias relacionadas a disponibilidade
de alcool e problemas associados, e propuseram a Teoria de Ammenity Effect e Proximity Effect
(Livingston et al., 2007). No caso dos AT e DUI, os autores discutem ndo estar claro qual destes
dois efeitos — detalhados a seguir — seria preponderante. Por um lado, areas com alta
concentragdo de AO poderiam atrair motoristas que buscam diversdo, e que depois retornariam
alcoolizados (intoxicados) para suas residéncias — através do ammenity effect. Por outro lado, AO
mais préximos fariam com que os motoristas dirigissem menores percursos, o que poderia fazer
com que o consumo de alcool fosse maior e aumentasse o risco de um AT — ou seja, proximity
effect. Nao ha, até o momento, estudos especificamente destinados a averiguar esta teoria, em
relacdo aos desfechos estudados na presente tese.

Finalmente, em 2008, em um editorial, Gruenewald discute que nenhuma das teorias
acima explica porque locais com maiores densidades de AO apresentariam maior freqiiéncia de
problemas relacionados ao alcool. De acordo com autor, ainda ha muito a ser analisado em
ambito tedrico para que as teorias deixem de ser apenas referendos a priori do que ¢ analisado
empiricamente. O autor sugere que diversos (ndo necessariamente harmonicos) componentes
estao presentes na relagdo entre AO e consumidores, € que fatores econdmicos e culturais seriam
de suma importancia, por exemplo. Essas varidveis precisam ser investigadas em detalhe, para
que se possa responder por que, por exemplo, algumas areas possuem mais bares, ou porque

alguns tipos de estabelecimento estdo mais estreitamente associados a violéncia do que outros,
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ou mesmo porque consumidores preferem determinadas areas em detrimento de outras
(Gruenewald, 2008).

Mesmo assim, grande parte dos estudos realizados até o momento vem sendo formulada
em apoio ou contraposi¢do a estes pressupostos teodricos, € vem reunindo evidéncias empiricas
visando a refuta-los ou corrobora-los, através de diferentes abordagens metodoldgicas, como

discutido a seguir.

2. Aspectos Metodologicos

Os resultados divergentes encontrados quanto a associagdo entre DUI e densidade de AO
podem ser em grande parte atribuidos aos diferentes métodos de estudo que vém sendo
empregados. Neste sentido, devem ser ressaltados dois aspectos: as areas geograficas de
abrangéncia e os desenhos dos estudos (incluindo as técnicas utilizadas para analise dos dados).
Vale notar ainda, como confundidor adicional, que os investigadores utilizam desfechos
distintos, que variam desde acidentes com 6bito, passando por acidentes com vitimas nao-fatais,
condenagdes por beber e dirigir (e suas recidivas), até DUI (aferido de diferentes formas: auto-
relato, em estudos telefonicos; ou através de etildmetro ou testes de saliva/urina/sangue, em
roadside surveys, por exemplo).

No que diz respeito a area geografica, a relagdo entre a disponibilidade fisica do alcool e
AT/DUI pode ser estudada no contexto de paises, estados, municipios e comunidades. Percebe-
se que, ao longo do tempo, na literatura internacional, a area estudada tem-se tornado
progressivamente menor ¢ mais focalizada. Os estudos iniciais, realizados no EUA na década de
80, utilizavam dados nacionais, buscando correlacionar a disponibilidade de alcool e os AT nos
diferentes estados da Unido (Colon, 1982; Colon and Cutter, 1983). Colon, por exemplo, utilizou
dados do entdo recém-criado Sistema Nacional para o Controle de Acidentes de Transito Fatais
dos EUA (Fatal Accident Report System-FARS), e, para o ano de 1976, evidenciou correlagao
positiva entre a freqiiéncia de AO e o numero de acidentes fatais envolvendo um tnico veiculo
(SVN)’ — embora a correlagio se tornasse negativa quando o numero de AO estava situado
aquém de um limite inferior observado empiricamente (neste conjunto de estudos, inferior a 941
estabelecimentos por milhdao de habitantes) (Colon, 1982). Porém, essas correlagdes observadas

em areas tdo amplas estdo sujeitas a faldcias ecologicas, além de serem de limitado valor para a

> SVN ¢ considerado um proxy para acidentes relacionados ao alcool, quando nio existem medidas objetivas da

alcoolemia(Voas et al, 2009).
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implementagdo de medidas preventivas. Nesse sentido, foi crucial a percep¢ao de que os efeitos
da disponibilidade fisica, ao contrario dos efeitos associados ao preco do élcool, ndo sdo
homogéneos em largas extensoes territoriais: “estes efeitos sdo locais e ndo globais” (Stockwell e
Gruenewald, 2004).

Com a crescente sofisticagdo dos métodos estatisticos, bem como o maior refinamento ¢
gerenciamento mais eficiente de bancos de dados complexos, tornou-se possivel estabelecer
comparagdes entre municipios/distritos no ambito de um mesmo estado/provincia/micro-regiao
(Escobedo e Ortiz, 2002; Hingson et al., 2005; Jewell e Brown, 1995; Kelleher et al., 1996;
Scribner et al., 1994; Treno et al., 2003). Nos ultimos anos, tem crescido o niimero de estudos
que consideram regides geograficas ainda menores como: areas de abrangéncia do Codigo de
Enderecamento Postal (CEP), bairros e setores censitarios no contexto de um mesmo
municipio/distrito (Gruenewald et al., 2010; Gruenewald e Johnson, 2010; Gruenewald et al.,
2002a; Gruenewald et al., 1996a; Gruenewald et al., 1996b; Lapham et al., 2004; Theall et al.,
2009; Treno et al., 2007; van Oers e Garretsen, 1993).

O desenho dos estudos, na maioria das vezes, ¢ ecologico, sendo sua principal
especificidade o método utilizado na andlise estatistica dos dados — que ¢é, em parte, resultante
do nivel de agregacao/desagregacao geografica.

Inicialmente, os trabalhos comparavam multiplos grupos por regido — utilizando modelos
de andlise tradicionais, como regressdao linear/logistica ou testes de correlagdo (Colon, 1982;
Colon e Cutter, 1983; Jewell e Brown, 1995; Kelleher et al., 1996; Rabow e Watts, 1982; Watts
¢ Rabow, 1983). Em seguida, foram incorporadas técnicas de geoprocessamento’ e estatistica
espacial (Meliker et al., 2004; van Oers e Garretsen, 1993) para a analise de estudos transversais,
bem como as séries temporais, na andlise de um conjunto relativamente restrito de estudos
longitudinais (Gruenewald e Johnson, 2010; Lapham et al., 2004; Treno et al., 2007). Outras
pesquisas t€m lancado mao de modelos multinivel (analise hierarquica) na analise integrada de
dados ecologicos e dados obtidos em inquéritos, principalmente telefonicos (Gruenewald et al.,
2002a; Treno et al., 2003). Uma excecdo aos desenhos ecoldgicos ¢ o estudo de Meliker et al.,
(2004) realizado em hospitais de emergéncia de Michigan, entre 1992 e 1994. Foram obtidos
dados de 927 vitimas de AT que deram entrada no hospital, que foram complementados por

informacodes sobre a ocorréncia policial do AT. Em seguida, os dados foram geocodificados, foi

6 Conjunto de técnicas de coleta, exibic¢do e tratamento de informacdes que possuem atributos espaciais,
como coordenadas geograficas. A partir da utilizacdo destas técnicas ¢ possivel analisar simultaneamente variaveis
sociais, ambientais e econdmicas, situadas em um espago geografico pré-determinado (Barcellos e Magalhdes,
2006; Camara et al., 2001).
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realizada andlise espacial exploratoria e regressdo logistica, com ajuste para auto-correlacao
espacial, quando necessario. Nao foi observada associacdo significativa entre a densidade de AO

e 0os AT relacionados ao alcool nesse estudo.

3. Estudos visando subsidiar a formulacao de politicas publicas

Considerando que a adequada compreensdo de como a densidade de AO se relaciona com a
prevaléncia de DUI/AT representa uma questdo fundamental no sentido de criar comunidades
mais seguras (Gruenewald et al., 2002b), muito vem sendo realizado no sentido de reunir
evidéncias suficientes para subsidiar medidas adequadas de prevengao.

Em 2009 foram publicadas duas revisdes sistematicas sobre a disponibilidade de bebidas
alcodlicas e problemas relacionados ao alcool. Em ambas, foram consideradas como medidas de
disponibilidade: a densidade de AO e os horarios ou dias de venda. Os desfechos foram diversos
e incluiram — além de AT/DUI — violéncia e doencas sexualmente transmissiveis. No que diz
respeito, especificamente, a relagao entre a densidade de AO e os desfechos relacionados a AT/
DUI, Popova et al. (2009), revisando os estudos publicados entre 2000 e 2008, encontraram
apenas seis artigos. Todos os artigos documentaram uma associacdo positiva entre a
disponibilidade e AT /DUI, porém os autores nao descrevem como trataram o possivel viés de
nao-publicacdo de resultados negativos.

Ja a revisdo de Campbell et al. (2009), cujos autores fazem parte dos Centers for Disease
Control and Prevention (CDC), incluiu apenas estudos que avaliavam a efetividade de medidas
que regulam a densidade de AO. Considerando apenas medidas que limitam o nimero de AO (e
excluindo a privatizagao de estabelecimentos publicos ou proibicdo de vendas, por exemplo),
apenas um estudo, com resultados apresentados em dois artigos, foi incluido como evidéncia
primaria de eficacia, apresentando metodologia apropriada e execucdo de qualidade razoavel.
Trata-se de uma pesquisa que utilizou a analise de séries temporais, realizada na Califérnia, com
referéncia aos anos 1981-1998. O estudo, entretanto, evidenciou resultados divergentes: entre os
individuos acima de 60 anos, um aumento de 1% no nimero de AO/milha® estava associado a
um aumento de 1,7% no niumero de AT fatais relacionados ao alcool, embora essa associacao
nao se mostrasse significativa para AT ndo-fatais (McCarthy, 2005). Ja na anélise em que foram
consideradas todas as faixas etarias, em cidades com menos de 50.000 habitantes da California,
entre 1981 e 1989, o autor encontrou associagdo positiva entre a densidade de AO onde se
consomem bebidas alcodlicas (on-premises AO) e AT fatais e nao-fatais, mas a associag¢do foi
negativa ao se considerar off-premises AO, ou seja, locais onde se adquire, mas ndo sio

consumidas bebidas alcodlicas (McCarthy, 2003).
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Mesmo assim, as evidéncias obtidas a partir desta revisdo — em especial aquelas relacionadas
a violéncia — foram suficientemente relevantes para que a Task Force publicasse, na mesma
revista, uma recomendacdo no sentido de reduzir o consumo de alcool e os danos relacionados
através da limitacdo do numero de AO e/ou do zoneamento das areas geograficas para abertura
de AO. Estas recomendacdes sao de dominio publico e estao disponiveis também através do link

www.thecommunityguide.org/alcohol/outletdensity.html (Task Force on Community Preventive

Services, 2009).

Ambas as revisdes apresentadas acima ampliaram e atualizaram os trabalhos anteriores de
Bruun et al. (1975), Edwards et al. (1994), Babor et al. (2003), Heather e Stockwell (2004) e
Livingston et al. (2007). Os quatro primeiros trabalhos foram publicados sob o formato de livros,
e tratam da disponibilidade de alcool em seus capitulos. Sdo apresentadas ainda revisdes da
literatura, ndo de forma sistematizada. Em 2010, foi publicada a segunda edi¢do do premiado
Alcohol: No ordinary commodity, novamente com o apoio da OMS/OPAS, ¢ a relagdo entre a
densidade de AO e DUI/AT foi considerada apenas modesta, embora os autores tenham
igualmente proposto medidas de licenciamento em razao das evidéncias relacionadas a violéncia
(Babor et al., 2010a).

Considerando todos os artigos citados nas revisdes acima, aqueles que efetivamente abordam
a relagdo entre densidade de AO e AT/DUI ndo chegam a vinte artigos originais, sendo que a
maioria corresponde a alguma modalidade de estudo ecoldgico, invariavelmente conduzidos em
paises desenvolvidos. Note-se novamente que, entre estes estudos, consideram-se tanto DUI
quanto AT, que embora associados entre si, constituem desfechos distintos. Assim, as questoes:
1) a densidade de AO aumenta (ou diminui) a chance de beber e dirigir?; e 2) por que isso

acontece? permanecem em aberto na literatura.
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OBJETIVOS

Objetivo Geral

* Avaliar a associagdo entre a disponibilidade fisica de bebidas alcodlicas € o comportamento

de beber e dirigir na cidade de Porto Alegre.

Objetivos Especificos

Na cidade de Porto Alegre:

1. Descrever as areas de alta concentragdo de pontos de consumo de bebidas alcoolicas

2. Descrever as areas de alta densidade de acidentes de transito relacionados ou ndo ao
consumo de alcool.

3. Avaliar a associagdo entre a densidade de pontos de consumo de bebidas alcodlicas e
acidentes de transito.

4. Descrever os horarios de maior prevaléncia de acidentes de transito relacionados ao
alcool.

5. Comparar a prevaléncia de beber e dirigir em areas de alta e baixa concentragdo de
pontos de consumo de bebidas alcodlicas.

6. Comparar os fatores associados ao beber e dirigir em areas de alta e baixa concentragdo
de pontos de consumo de bebidas alcodlicas.

7. Comparar a prevaléncia do uso concomitante de alcool e outras substancias psicoativas

em areas de alta e baixa concentracdao de pontos de consumo de bebidas alcodlicas.

Buscou-se contemplar tais objetivos através de um projeto composto por trés estudos

sumariamente descritos a seguir. Os objetivos especificos 1,2 e 3 foram abordados no Estudo 1;

0 objetivo 4, no Estudo 2; ¢ os demais, no Estudo 3.
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RESUMO DO METODO

Estudo 1: Geoprocessamento e analise espacial de acidentes de transito e pontos de
consumo de bebidas alcodlicas em Porto Alegre

Estudo transversal utilizando dados secundarios, cujo objetivo principal foi determinar as
areas da cidade de Porto Alegre com maior concentragdo de bares e verificar sua potencial
associac¢ao com areas de maior concentragcdo de acidentes de transito.

Os dados foram obtidos de trés fontes: Secretaria de Industria e Comércio (SMIC),
Empresa Publica de Transporte e Circulagdo (EPTC) e Prefeitura Municipal de Porto Alegre.

Os acidentes e os bares foram georreferenciados a partir do enderego (logradouro e
numero) no eixo de ruas da cidade de Porto Alegre, no programa Arcview 3.2 (ESRI Inc.). Para
a andlise descritiva, foram utilizadas técnicas de estatistica espacial para dados em forma de
pontos (buffer e estimador de Kernel). Em seguida foi utilizado um Modelo Aditivo
Generalizado (Generalized Additive Model - GAM), buscando avaliar a associacdo dos pontos de
consumo com os acidentes de transito’.

O detalhamento do Estudo 1, bem como seus resultados e discussao sdo apresentados no
Artigo 1 - Traffic crashes and alcohol outlets in a Brazilian state capital. Demais produgdes
relacionadas a este trabalho sdo apresentadas nos Anexos 6 ¢ 7.

Estudo 2: Prevaléncia de alcoolemia positiva em vitimas de acidente de transito atendidas
em emergéncias de Porto Alegre.

Estudo transversal com amostra consecutiva obtida nos dois principais hospitais de
emergéncia—trauma da cidade de Porto Alegre. O objetivo do Estudo 2 foi verificar a prevaléncia
e os fatores associados a alcoolemia positiva € uso de outras substancias psicoativas entre as
vitimas de acidente de transito atendidas nas emergéncias. Os dados das vitimas com alcoolemia
positiva foram entdo tabulados para estimar os hordrios (turnos) de maior freqiiéncia de AT
relacionados ao alcool, que serviram como base para a estratificacdo dos turnos no estudo 3.

Os dados, resultados e discussdao do Estudo 2 sdo apresentados no Artigo 2- Factors

associated with alcohol and drug use among traffic crash victims in southern Brazil. Dados de

7O GAM é uma generalizagio dos modelos lineares generalizados que permite a inclusdo de fungdes nio-
paramétricas de suavizacgdo entre as covariaveis. Neste caso, a distribuicao espacial dos AT foi incluida como uma

funcdo ndo- paramétrica, através de uma funcdo de suavizagdo obtida através das coordenadas geograficas de cada

AT.
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analises posteriores sdo apresentados no artigo Anexo 9; e demais produgdes estdo disponiveis
nos Anexos 8 ¢ 10.

Estudo 3: Inquérito entre motoristas que bebem em pontos de consumo de bebidas
alcodlicas de Porto Alegre

Inquérito cujo objetivo foi determinar os fatores associados ao beber e dirigir em uma
amostra probabilistica de individuos que estivessem potencialmente sob risco para AT
relacionados ao 4lcool - saindo de AO apos terem ingerido bebidas alcoodlicas.

O desfecho foi definido como a presenca de alcoolemia positiva somada a inten¢do de
dirigir na primeira hora subseqiiente a entrevista. As varidveis independentes foram padrdo de
consumo de alcool, comportamento associado ao beber e dirigir, percep¢do de risco, uso de
drogas ilicitas e opinido sobre a Lei 11.705/08, controladas para as varidveis de confusdo- idade,
escolaridade e renda.

Os resultados obtidos no Estudo 3 sdo apresentados nos Artigos 3 e 4. As demais
producdes estdo disponiveis nos Anexos 11,12 e 13.

Assim, o Estudo 1 fornece os parametros de estratificagdo geografica dos AO (areas de
alta ¢ baixa concentragdo) e o Estudo 2 fornece os pardmetros para a estratificacdo dos bares-
turnos de selecao (horarios de alta, moderada e baixa prevaléncia de acidentes de transito). A
partir desses pardmetros foi delineado o Estudo 3 - conforme pode ser visualizado no grafico
abaixo (Grafico 1).

Aspectos Eticos

Os projetos foram aprovados pelo Comité de Etica em Pesquisa do Hospital de Clinicas
de Porto Alegre. A discussdo sobre os diferentes procedimentos utilizados encontra-se nos
artigos e as cartas de aprovacdo encontram-se nos Anexos 1 e 2.

Grafico 1: Resumo do Método

Estudo3

*Pardmetro _ R -
EStUdO 1 B Geografico S

1.Setores Censitarios estraficados poralta e
baixa concentragao de bares

+ 2.Bar-turno, estratificados por alta,
(e, mod.eradae baixaprevalénciade AT
e TG relacionado ao alcool

3.Amostrainversa de motoristas que
beberam nos bares

44



ARTIGOS

Os artigos apresentados a seguir encontram-se no formato em que foram submetidos as

respectivas revistas.
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Abstract

Motor vehicle traffic crashes (MVTC) are a public health problem, and alcohol-related
crashes (ARC) are associated with 30-70% of drivers’ fatalities in low and middle-income
countries. Literature points to an association between the density of alcohol outlets (AO) and
ARC, and the study explored this association in Porto Alegre, Brazil, using geoprocessing
techniques and spatial analysis. No significant association between AO and ARC was found,
possibly because of the high density of AO spread all over the city. The study helps to better
understand the relationship between alcohol availability and MVTC in middle-income countries

where alcohol outlets licensing/zoning is absent.

Highlights
e Motor vehicle traffic crashes (MVTC) area a public health problem in Brazil.
e Data on alcohol availability is scarce but alcohol market has little regulation.
e In this study the median distance between any MVTC to an alcohol outlet was 125

meters.

e However there was no association between alcohol outlets and alcohol related MVTC

Key-words: alcohol policies; alcohol availability, alcohol related harms, traffic accidents, low

and middle-income countries
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Background

Motor vehicle traffic crashes (MVTC) are a key public health problem in both high and
low/middle income countries. It is estimated that alcohol use is associated with almost 30% of
traffic deaths in high-income countries (e.g. the United States; (National Highway Traffic Safety,
2005), and to 70% of those occurring among drivers from low/middle income countries (Peden
et al., 2004). In Brazil, MVTC are the second leading death cause among young males
(DATASUS, 2008). In a study conducted in Brasilia — DF (Brazil’s capital city), almost 50% of
drivers who died on a traffic accident had a positive Blood Alcohol Concentration (BAC)
(Modelli et al., 2008).

The first roadside survey conducted in the country, in the city of Diadema, Sao Paulo
state, by Duailibi et al. (2007), found a point prevalence of 22% for Blood Alcohol
Concentration (BAC) above the threshold defined by the Brazilian legislation (0.6 mg/L) among
drivers who were driving on Friday and Saturday nights (Duailibi et al., 2007a).De Boni et al.
(2008) estimated that around 35% of youth who were drinking on the premises of convenience
stores in Porto Alegre (capital city of the Rio Grande do Sul state) gas stations intended to drive
in the subsequent hour of the interview (De Boni et al., 2008). Literature shows that some
measures are effective for preventing alcohol-related crashes (ARC) and driving under the
influence (DUI) (DeJong and Hingson, 1998; Shults et al., 2001), including reductions in the
legal BAC limit allowed to drive (Fell and Voas, 2006), as well as measures that restrict alcohol
use, like decreasing outlet density or restricting the hours they remain open. These initiatives
have been found to be associated with a reduction of harmful consequences of alcohol abuse,
including ARC (Campbell et al., 2009; Popova et al., 2009).

The association between the density of alcohol outlets (AO) and ARC has been explored
since the late 1970s. However, differences in study methodologies and outcomes, as well as
different and sometimes contradictory findings point to the need to conduct additional research
and to better define concepts, methods, as well as social and health indicators. Until the 1990s,
most research explored the association between AO and ARC in large territorial areas, such as
states/provinces and cities. Colon and Cutter (1983) studied alcohol availability in the 50 U.S.
states and found a negative association between AO density and ARC. The authors suggested
that drivers would need to drive larger distances in localities where fewer AO were available,
and then could have a higher risk to be involved in an ARC (Colon and Cutter, 1983). In 1994,
Scribner et al. evaluated ARC in 72 Los Angeles counties, and found a positive association

between alcohol-related crashes and AO density (Scribner et al., 1994).

48



Since the mid-1990s, additional studies have further explored the association between
AO density and ACR risk in the context of small areas, such as neighborhoods (van Oers and
Garretsen, 1993) and census tracts (Gruenewald et al., 1996). This change in the scale of analysis
seems to be related to the improvement of the quality of local databases and the progressive
sophistication of geoprocessing techniques and spatial statistics over the years. In spite of
substantial methodological advances, the different studies assessing the relationship between AO
density and ARC have generated contradictory findings. Most studies have pointed to a positive
but modest association between AO density and ARC, as shown by Treno et al. (Treno et al.,
2007)), in their longitudinal study carried out in California. The underlying causes of such
association remain to be fully clarified, as discussed in the reviews by Gruenewald (Gruenewald,
2007) and Livingston et al. (Livingston et al., 2007).

Even though the international literature have documented the association between AO
density and different alcohol related-harms worldwide, in low and middle-income countries
legislation on alcohol availability is relatively new — as is the case of Brazil — or still faces
serious difficulties in terms of their enforcement (Caetano and Laranjeira, 2006). Alcohol
availability is high in Brazil, and only recently legislation has become more restrictive
(Laranjeira and Hinkly, 2002). In a paper by Duailibi et al., the authors have found high violence
rates to be associated with AO density in the city of Diadema, Sao Paulo’s metropolitan area.
These rates were considerably reduced after the implementation of a new local legislation
restricting outlet opening hours (the authors estimated that this specific measure may be
associated with 9 lives saved/month or a 44% reduction in the homicide rate per year) (Duailibi
et al., 2007b). However, no previous study evaluated the putative association between AO
density and ARC in Brazil.

Considering the anecdotal evidence on alcohol availability and MVTC in low and
middle-income countries, as well as the high rates of deaths from MVTC in Brazil, this study
assessed the association between AO and MVTC (both in general and with a focus on alcohol-

related crashes) using geoprocessing techniques and spatial analysis.
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Methods

The study was conducted in the city of Porto Alegre, the southernmost Brazilian state
capital (with a population of approximately 1,400,000 inhabitants as of 2010), using data from
the Municipal Secretariat of Industry and Commerce (SMIC) and the Public Company of
Transport and Circulation (EPTC).

Data

Alcohol outlets: Data on alcohol outlets were obtained from the Municipal Secretariat of
Industry and Commerce (SMIC), wich is responsible for licensing and classifying every
commercial activity in the city. There is no license gradation to sell alcoholic beverages in Brazil
— as is the case of other countries, therefore we selected places where people usually go to drink
on the premises (“bar-chopp” (i.e. bar/pub serving draft beer)”, “bar-café¢”, restaurants, bowlings
places, nightclubs, and convenience stores), and excluded places where people usually buy and
take the alcoholic beverages out, but do not drink alcohol on the premises (e.g. supermarkets and
mini-markets).

In 2008, 2,027 outlets were registered in the databases, but 513 were actually duplicities
(i.e. a single outlet registered by the SMIC two times). The registers were geocoded using
ArchView 3.1 (ESRI) and comprised the addresses supplied by the SMIC and the digital street
address map provided by the Municipality. We successfully geocoded 908 premises using
automatic procedures — with additional 560 registers manually geocoded, as well as fixed
obvious mistakes/inchoate information such as wrong/misspelled street names. At the end of
geoprocessing, 1,468 outlets were successfully geocoded (corresponding to 96.96% of the
registered outlets).

Traffic crashes: Data were provided by the Public Company of Transport and Circulation
(EPTC). EPTC is the municipal company in charge of monitoring traffic circulation, applying
fines, and supervising the enforcement of traffic legislation. However, one must observe EPTC is
not a police division neither is entitled to arrest traffic law offenders.

We obtained data relative to the period of January 1 to December 31 of 2009. The dataset
contains information on the street name and number, date, weather conditions, type of vehicle,
victims (fatal and non-fatal), type of accident, and the record of accidents by the Police
Department, as well as basic information about the victims themselves, such as age and gender.

For the present paper, we selected the crashes in which the driver was injured.
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In 2009, there were 22,945 MVTC; 7,648 had a victim, and 4,456 of those victims were
drivers. We successfully geocoded 4,202 (94.3%) of those TA, and excluded the drivers of
bicycles and “carrocas” (rustic wagons pulled by horses) (n =262). MVTC were then classified
in: Alcohol-related crashes (ARC) and non-ARC: 1) ARC were represented by a surrogate
indicator — night-time crashes with an injured driver (fatal or non-fatal) taking place between 8
p.m. and 4 am. In 2009, ARC corresponded to 938 crashes; 2) Non-ARC were every other
accidents (3002 crashes)

Analysis

Frequencies of ARC and non-ARC taking place on different segments of the urban
network (bigger and smaller avenues and streets, as well as on the roads that cross the city) were
depicted in tables. Chi-square tests were performed to compare the proportion of both types of
accidents at different urban segments. In the subsequent step, all locations were ranked according
to the decreasing proportion of accidents and grouped according to the quartiles of their
distribution.

Exploratory analyses used buffers around AO with radii of 250m, 300m, 500m, 700m,
and 1000m, in order to assess the best fitted area under the putative influence of alcohol sold at
the alcohol selling outlets. We compared the proportion of ARC vs. non-ARC within the limits
of each buffer zone, using chi-square tests. Kernel Density Estimator (KDE) was used with the
aim of identifying outlet concentration areas and ARC vs. non-ARC clustering (“hot”) areas. The
most important parameter which affect the outcome of the KDE is bandwidth (radius) (Bailey
and Gatrell, 1995), but the limited number of studies which have documented parameters for
road accident density measurements make the process of deciding it subjective and a matter of
debate (Anderson, 2009). For the sake of the present study we tested different bandwidths.

Finally, we implemented two Generalized Additive Models (GAM), considering
nighttime crashes (ARC) as the dependent variable. A Generalized Additive Model “is an
extension of a generalized linear model with a linear predictor involving a sum of smooth
functions of covariates”.(Hastie and Tibshirani, 1990; Wood, 2006). In the models presented
here, the spatial distribution of crashes was a smoothed function of the geographical coordinates
of each crash. Gender, age, weekend (y/n), fatal victim(y/n), motorcycle(y/n), public transport
(y/n) enter as covariates in both models, that also comprised a variable related to bars locations.
In the first model, such variable was defined as “any bar located within a radius of 300m of the

accident y/n), whereas in the second we used rather the Euclidian distance to the nearest bar.
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Different softwares were used for performing data analysis, including TerraView (INPE et al.,

2009), ArchView(ESRI) and R .

Results

ARC were 23.8% of total MVTC, in 2009. Most MVTC (63.4%) occurred in avenues,
with decreasing proportions for the accidents taking place in streets (30.3%) and roads (5.3%).
No statically significant association was found between the type of road where accidents took
place (i.e. avenue, street or highway) and ARC or non-ARC. With regard to the MVTC
distribution throughout the different categories of roads, we observed that: the first quartile (i.e.
roads with the highest proportion of crashes) comprised 9 roads. The second quartile comprised
30 roads, the third one 76 roads, and the last one 257 roads. No statistically significant difference
between the distribution of roads and ARC or non-ARC was made evident by different analyses.
Online supplementary files (Figure online) depict Porto Alegre land use, urban and rural areas,

as well as the distribution of roads with a higher proportion of traffic crashes.

There was not significant difference on the proportion of ARC and non- ARC in the
influence area of AO, measured by buffers with 250m, 300m, 500m, 750 e 1000m radii, as can

be seen in Table 1.

Table 1 - Proportion of traffic crashes inside alcohol outlets buffer areas in Porto
Alegre, 2009

Alcohol related traffic Non alcohol related P*

accident traffic accident
N(%) N(%)
Buffer 250m 703(71.73) 2340(72.62) 0.58
Buffer 300m 749 (76,43) 2504(77.71) 0.39
Buffer 500m 855(87.24) 2847(88.36) 0.34
Buffer 750m 910(92.85) 3037(94.25) 0.11
Buffer 1000m 947(96.63) 3116(96.71) 0.90

*chi-square test

The Kernel maps with AO, ARC and non-ARC hot spots can be seen in Figure 1.
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Figure 1 — Kernel density maps for alcohol outlets, alcohol related traffic crashes and

non-alcohol related traffic crashes, Porto Alegre 2008-09.
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In 78% of accidents analyzed in our study, there was a bar located within the 300 m

radius and in 93.5% of accidents there was a bar within a radius of 700 m. No significant

association was found between ARC and the presence/absence of bars within radii of either

300m or 700m in bivariate analyses (p=0.26 e p=0.17, respectively). Overall, the median

distance between an accident and the nearest bar was found to be 125 m, with median distances

of 124.45m for non-ARC and 130.7 for ARC (p=0.13), respectively. The two GAM models did

not make evident any significant association between the location of bars and ARC, despite

documenting a significant increase in the chances of be involved in a ARC among: males,

younger drivers (less than 50 years old), accidents involving at least one fatal victim, and

accidents taking place in the weekends (Table 2). The spatial component of the GAM model can

be seen as a risk map for ARC in Figure 2.
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Table 2 - Generalized Additive Models for predicting factors associated with alcohol
related crashes in Porto Alegre, 2009.

Model 1* Model 2*
N(%) OR unadjusted OR(1C95) p OR(1C95) p
Male 3475(88)  1.16(0.91- 1.48) 1.58(1.21-2.06)  <0.001 1.58(1.21-2.06) <0.001
Age
Upto 21  549(13.9) 1.83(1.03-3.49) 3.4(1.79-6.43) <0.001 3.4(1.79-6.42) <0.001

21-25  778(19.7)  1.38(0.77- 2.61) 2.65(1.41-4.98) 0.002 2.65(1.41-4.98) 0.002

25-30  861(21.8)  1.46(0.83-2.77) 2.68(1.43-5.01) 0.002 2.67(1.43-4.99) 0.002

30-40  786(19.9) 1.31(0.74- 2.48) 2.3(1.23-4.31) 0.009 2.3(1.23-4.31) 0.009

40-50  484(12.3)  1.38(0.76-2.64) 2.1(1.10-3.96) 0.023 2.08(1.10-3.94) 0.024

50-60 233(5.9)  1.38(0.73-2.73) 1.62(0.89-3.18) 0.160 1.61(0.82-3.16) 0.165

>60 78(1.9) 1 1 1

Any motorcycle 2814(71,4)  0.49(0.42- 0.57) 0.41(0.34-0.49)  <0.001 0.41(0.34-0.49) <0.001
Public transport 231(5.9)  0.62(0.42- 0.87) 0.55(0.37-0.81)  <0.001 0.55(0.37-0.81) 0.002
Fatal victim 60(1.5)  1.88(1.09-3.17) 1.73(0.98-3.04) 0.039 1.73(0.98-3.04) 0.056
Weekend 1728(43.8)  1.93(1.67-2.24) 1.69 (1.45-1.98)  <0.001 1.69(1.45-1.98) <0.001
Alcohol outlet in 3076(78.1)  0.90(0.76- 1.08) 0.94(0.75-1.17) 0.472 - -
300m
Alcohol outlet - - - - 1.00(0.99-1.01) 0.302
distance
S(X,y)*** 0.032 0.016

*R-sq.(adj) = 0.0611
**R-sq.(adj) = 0.0615

*#* Figure 2

Figure 2 — Spatial odds ratio estimated by the Generalized Additive Models

Lines indicate OR is higher in the center of the city
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Discussion

This is the first Brazilian study to evaluate the putative association between sale points of
alcoholic beverages and traffic accidents. Such studies are pivotal since low and middle-income
countries show high rates of mortality due to TCs, and usually have few regulations concerning
the purchase of alcoholic beverages.

Our findings, which did not make evident any statistically significant association between
AO density and ARC in the city of Porto Alegre do not corroborate previous papers
demonstrating an association between AO density and the outcome (Gruenewald et al., 2002;
Scribner et al., 1994; Treno et al., 2007). However, as mentioned before, the international
literature is contradictory respecting this association, and studies such as the one carried out by
Meliker et al. (Meliker et al., 2004), in Michigan, with accident victims interviewed in
Emergency Rooms did not make evident any association between AO density and accidents.
However, the Michigan study assessed accidents taking place at a distance from the nearest bar
(mean distance = 1,100 meters) substantially bigger than the ones analyzed in our study. Also the
fact 93.5% of bars in our study were located within a 700m radius makes it unique in terms of a
much denser urban area with a very high outlet density.

The AO Kernel map identified three hot spots, as shown in Figure 1. These areas are
relatively close to each other, but have different characteristics: one is located at the
commercial/financial center of the city, and the other two are recognized as important leisure
areas that attract individuals from diverse neighborhoods from all over the city. It may be
hypothesized that individuals who drink in different areas of the city might have distinct
demographic characteristics and patterns of alcohol use. The proper identification of the specific
patterns of alcohol use, e.g. binge drinking, which is strongly associated with DUI (Duncan,
1997; Escobedo et al., 1995; Kim et al., 2010; Valencia-Martjn et al., 2008) and is highly
prevalent in Brazil (Laranjeira et al., 2007; Pechansky et al., 2009), should be pursued by
additional studies, aiming at reducing harmful consequences of alcohol misuse and guiding the
implementation of interventions tailored to the specific characteristics of each urban area.

Outlet density was found to be so high in Porto Alegre that either ARC or non-ARC, or,
frankly speaking, any event taking place in the city would be invariably located close to at least
one bar. This unusually high AO density is by no means exclusive of the city of Porto Alegre,
and has been documented by previous Brazilian studies, carried out in other urban settings, such

as Sao Paulo (Laranjeira and Hinkly, 2002) and Vitoria, the capital city of the southeastern state
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of Espirito Santo (Basilio and Garcia, 2006). Such previous studies — which did not assess the
putative association of such high density and MVTC —, as well as the present one demonstrate
Brazil has a vigorous and poorly regulated alcohol market, unlike “mature” markets (the vast
majority of them located in high-income countries) where most studies assessing the putative
association of AO density and alcohol-related harms have been carried out (Babor et al., 2003).
The recent Brazilian legislation have changed (since 2008 the blood alcohol concentration
allowed to drive is zero) and represents a fundamental, but not an exclusive measure in any
concerted effort aiming to reduce the number of MVTC in the country. Without a proper zoning
of alcohol outlets and a comprehensive preventive program promoting safer driving as a
permanent educational goal, any single legislation will fall short of the profound impact such
initiatives must determine in order to reduce morbidity and mortality.

The ARC high density area is located in a region where important avenues intersect
(Figure 1), and GAM model (Figure 2) have shown that when controlling for different confusion
factors, ARC have higher odds in the central area of the city. This finding may be explained by
the fact that individuals from different areas of the city eventually go to the main leisure areas,
drink alcoholic beverages, and drive their cars back home. However, in order to have an
accident, additional factors must be in place, and should be explored by future studies. In a
recent paper, Gruenewald & Johnson (Gruenewald and Johnson, 2010) have shown that the
effect of alcohol outlets may be modulated by the relative flow of vehicles across specific roads.
Depending on the intensity of the flow, an increase of 10% on AO density may be associated
with a 0-150% increase in the number of ARC, depending on the lower or higher flow from and
to each specific area. Factors associated with the concrete enforcement of rules and legislations
and cultural aspects such as the proper education toward safer driving practices, as well as the
daily behavior and attitudes of drivers, pedestrians, and officials in charge of managing the
traffic and enforcing the legislation should be assessed by future studies using multilevel
modeling.

The other findings from the two models using GAM corroborate findings from previous
studies, such as the greater involvement of men (compared to women) in a ARC; the greater
severity of ARC (versus non-ARC), as shown by a higher number of casualties in the formers
(Hingson and Winter, 2003; Zador et al., 2000); as well as the clustering of ARC in the
weekends (de Carvalho Ponce et al., 2011). Also, respecting the age of the drivers involved in
the accidents, our data found a concentration of such accidents among younger drivers (vs. older
drivers; OR =3.28)(Bingham and Shope, 2007; Chou et al., 2006; Quinlan et al., 2005), however,

unlike international studies, such increased risks affect not only youth, but middle-aged
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individuals, up to 50 years old, when a steep decline of the OR was observed. Such unique
finding may be associated with drinking patterns which are characteristic of the Brazilian
context, where binge drinking is prevalent, not only among youth, but among adults aged 30-40
years old (Laranjeira et al., 2010).

Besides, it is important to note that the presence of any motorcycle in the accident was an
important confusion factor, and not controlling for it would hide associations between gender
and fatalities with ARC, for example. The inverse association with ARC in GAM model may be
explained by the different characteristics of motorcycle drivers and car drivers in the traffic.
WHO already considers these drivers as a vulnerable population for MVTC (Peden et al., 2004),
and the fleet of motorcycles has been increasing than for any other vehicles (Stumpf and
Masiero, 2008). One of the key components of this fast increase is the role of commercial
motorcycle drivers or “motoboys” as urban couriers in the jammed traffic of Brazilian major
metropolitan areas (Andrade and Jorge, 2000; Kieling et al., 2011; Santos et al., 2008). Many of
such motoboys and other non-commercial motorcycle drivers have been involved in MVTC,
frequently with serious lesions and/or casualties. Such drives were also found to be under the
influence of other substances -besides alcohol- such as marihuana and cocaine, as recently
shown by Breitenbach et al. in a study carried out in Porto Alegre (Breitenbach et al., 2011).

The present study has limitations such as the inaccuracy of the available databases and
the use of a surrogate measure for the key variable characterizing ARC, i.e. driving under the
influence of alcohol. There is no consensus in the literature about the best surrogate for ARC,
especially when considering non-fatal victims. Voas et al considered single vehicle nighttime
crashes(SVN) in the late night, as a useful measure, even though the authors considered as a non-
fatal crash, crashes where only damage to property as present (Voas et al., 2009). Considering
the little previous Brazilian prevalence data in roadside surveys and emergency rooms, we
understand that SVN would underestimate ARC in the city, but we have also run analysis using
this measure as the outcome (available as supplementary file). As it can be seen, results do not
have substantial changes but the larger confidence intervals and stronger association with fatally
injured victims. In any case, it may or may not correspond to the actual measure of positive
BAC, and, in this sense, interpreted with caution. One must observe, however, as previously
mentioned, BAC is not included in the official Brazilian datasets, exception made to some
specific reports by coroners, corresponding to a non-random subset comprised by the most
severe accidents under close scrutiny by forensic experts. Even for these specific cases, the
address where the accident took place is not systematically registered, unlike the victims’

addresses, which are mandatory in such cases.
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Finally, the generalization of our findings to other Brazilian urban areas should be viewed
with caution. Porto Alegre shares with most other major urban areas in Brazil a heavy,
sometimes chaotic, traffic; a high incidence of car accidents; an unusually high density of AOs;
and a far from optimal enforcement of the very recent federal legislation aiming to regulate
driving under influence (anyway, not including as in any other Brazilian city a specific alcohol
zoning/licensing legislation). Despite such similarities, Porto Alegre of course has a specific
geography, a given design of its network of highways, roads and streets, and its own
combination of cars, motorcycles, trucks, vans, and pedestrians in and across different areas and

ways.
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Supplementary material

Figure: Porto Alegre land use and urbanization
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Table: Factors associated with alcohol related(SVN) crashes in Porto Alegre, 2009

Model 3*
OR(I1C95) p
Male 2.30(1.37-3.87)  0.002
Age
Upto 21 7.41(1.69-32.45)  0.008
21-25 5.44(1.24-23.79) 0.024
25-30 6.36(1.47-27.45) 0.013
30-40 4.89(1.13-21.24) 0.034
40-50 3.22(0.72-14.37)  0.125
50-60 2.67(0.47-10.50)  0.303
>60 1 1
Any motorcycle  0.20(0.14-0.27)  <0.001
Public transport  0.05(0.01-0.39) 0.004
Fatal victim 6.65(3.34-13.69) <0.001
Weekend 1.45(1.08-1.96)  0.014
Alcohol outlet in  0.87(0.60-1.25)  0.447
300m
S(X,y)*** 0.002

*R-sqg.(adj) = 0.0533
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Abstract

Objective: to investigate prevalence and factors associated to alcohol or drug related traffic
crashes (TC) in a sample of TC victims who were admitted in the two emergency rooms of Porto
Alegre, southern Brazil.

Methods: cross-sectional study with consecutive sample. Non-fatal TC victims, who had
suffered TC as drivers, passengers or pedestrians and attended emergencies rooms during the 45
days of data collection, were selected. They answered a structured interview, were breathalyzed
and had a saliva test for drug screening. Multinomial logistic regression model was used to
verify factors associated to alcohol or drug use.

Results: 609 victims answered the interview, 72% were males and median age was 29 years
(interquartile range 23.0 to 40.0 years). Drivers were mostly men (p<0.001), with higher binge
drinking (p=0.003) and marijuana use (p=0.005). Prevalence of positive BAC ranged from
7.8% among drivers to 9.2% among pedestrians (p=0.861), and cannabis prevalence was 13.3%
among drivers. The variables associated to alcohol-related accident were binge drinking in last
12 months (OR 2.4; CI 95% 1.1 - 5.1) and coming from a party/pub (OR 8.7; CI1 95% 2.8 - 26.7).
Alcohol abuse or dependence increased 5.2 times the chance of other substance related TC.
Conclusion: The high number of individuals approached in a short time frame is an evidence of
Brazilian epidemics on TC. Data showed that alcohol abuse or dependence also increases the risk
of other drugs intoxication, and were sufficiently relevant to point alcohol and drug use as major
problem needing specific TC related public policies and enforcement.

Keywords: Traffic crashes, alcohol consumption, drug abuse, hospital admission
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1. Introduction

Injuries are the 3rd leading cause in the overall death rate, being the major cause between
the ages 1 to 40 years (Murthy et al., 2001), being traffic crashes (TC) the leading cause (Peden
et al., 2004). Alcohol and other drugs are among the factors associated with the incidence of
these accidents, according to the literature (Hingson and Winter, 2003; Hunter, 1998). However,
there is limited availability and reliability on tests to document the levels of alcohol and other
drugs in developing countries. On the other hand, although data on alcohol are better
documented, the evaluation on the use of other drugs such as marijuana still faces challenges in
developed countries (Kelly et al., 2004).

Alcohol is the substance most commonly found in victims of traffic crashes (Hingson and
Winter, 2003), being detected in 72% of victims in a study conducted by Ricci et al (Ricci et al.,
2008) in an emergency in Italy which involved 100 non-fatal victims of traffic crashes.
According to the study, alcohol is followed by benzodiazepines (42%), marijuana (21%) and
cocaine (14%). In a study conducted by Kurzthaler, positive BAC was found in 36.98% of
drivers, 15.1% of passengers and 18.2% of pedestrians in an Austrian emergency, involving 269
non-fatal victims of traffic crashes (Kurzthaler et al., 2003). Even though the proportion was
higher among drivers, there was no significant difference between the groups, where gender
(male) and age (less than 30 years) were the most important predictors. It was observed that
drivers and passengers were younger than pedestrians, and among passengers women were
predominant. In addition, this same study reported benzodiazepines in 8.1% of drivers, 5.7% of
passengers, and 3% of pedestrians. It has been reported that alcohol and other drugs influence
in the occurrence of fatal and nonfatal injuries in traffic crashes, to any user of the traffic system.
Clayton et al. verified the existence of a greater risk of pedestrians getting fatally injured when
alcohol levels are superior to 0.1 g/ dl (Clayton et al., 2000). Studies conducted in Australia and
in the United Kingdom described a prevalence of pedestrian deaths related to alcohol use around
50%; moreover, it was observed that many of the injured pedestrians are youngsters
(Holubowicz, 1995; Keigan, 2003). These data suggest the existence and the importance of the
problem, and corroborate data reported by Cherpitel et. al. (Cherpitel, 1989): studying
emergency patients, they reported that being young, having positive BAC when reaching the
emergency room, having drunk alcohol before the event that caused the need for the emergency,
and reporting heavy episodic alcohol (binge), were predictive of having suffered an injury.

The use of other drugs different than alcohol is not so well understood in the literature,
even though high prevalence rates have been found.(Drummer et al., 2003; Pérez et al., 2009).

Factors that predict drugged driving seems to be different from those associated with drink
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driving (Bingham et al., 2008; Santamarifia-Rubio et al., 2009), and little is known about the
effect of intoxication on other traffic victims (pedestrians and passengers). Moreover, the studies
have different methodologies, which make it difficult to have comparisons. In this sense, one
important contribution was the publication of guidelines for research in drugged driving (Walsh
et al., 2008).

In Brazil, TC is the second leading cause of death among young males (Saude and
DATASUS, 2008). However, few studies have shown the association of alcohol and other drugs
in TC victims treated at emergency hospitals. In a study enrolling 418 patients from an
Emergency Service, 36% referred use of alcohol as checked by the AUDIT questionnaire
(Segatto et al., 2008). Within the entire sample of pedestrians, of the run over victims, 60% were
under the effect of alcohol, demonstrating the vulnerability of this population when under
influence of alcohol. The mean age of those involved in traffic crashes, pedestrian accidents, and
general accidents, among males was 36 years. Reis et al, in a sample of 353 trauma victims
treated at an ambulance station detected that blood-level alcohol was positive in 11% of the
victims, while cocaine was 3.3% and benzodiazepines at 4.2% through screening. The
prevalence of marijuana among these patients was 13.6%. In addition the study does not inform
the prevalence of alcohol and drug consumption among victims of TC, nor the specific possible
differences in consumption among pedestrians, passengers, and drivers (Reis et al., 2006).

This is the first Brazilian study investigating factors associated to traffic crashes related
to alcohol or drug consumption by drivers, pedestrians, and passengers victims of traffic crashes
and treated in emergency or trauma centers.

2. Method

This is a cross-sectional study that evaluated the prevalence of positive blood-level alcohol
in victims of traffic crashes in hospitals of the city of Porto Alegre, southern Brazil. The study
was conducted in two major hospitals that treat more than 90% of patients that are victims of
trauma in the city.

2.1. Sample

The sample was consecutively selected in order to address all the victims of AT between
October and November 2008. Sample size was calculated to estimate a prevalence of positive
BAC = 50% with an error of 5%, and confidence of 95%. It would be necessary to interview at
least 385 individuals. Estimating a refusal rate of 20%, it would be necessary to approach 462
individuals. In order to achieve the required number of interviews, the data collection was
through shifts of 24 hours a day, during seven days a week for 45 consecutive days.

2.2. Inclusion criteria
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Non fatal TC victims, aged 18 years older, who had suffered TC as drivers, riders or
pedestrians attended the participating hospitals emergencies during the 45 days of collection.
Individuals should necessarily show clinical and cognitive conditions when responding to the
questionnaires.

Measurements

Individuals were interviewed after the emergency care, as soon as they were able to
respond to the questionnaire, in cases where hospitalization was necessary. Data was collected
by 51 trained interviewers. Structured interviews of demographics and questions related to
alcohol and drugs use were collected with Personal Data Assistants (PDA).

- Demographics and vehicle characteristics, as well as the victim situation in the TC were
ascertained with a structured questionnaire

- Drug abuse and dependence were evaluated through the Mini International
Neuropsychiatric Interview (M.LN.L): this is a standardized diagnostic psychiatric interview
which explores the main diagnostic criteria based on DSM-IV. It has different modules for each
different diagnosis; in this study we used the alcohol and drug abuse dependence modules
(Sheehan et al., 1998). It was validated for use in Brazil by Amorim, in 2000 (Amorim, 2000).

- Binge drinking in the last year was evaluated following the NIAAA task force for
evaluating patterns of alcohol use (NIAAA, 2004): “In the last year did you drink 5 or more
drinks (male) or 4 or more drinks (female) in about 2 hours?”

- Questions on alcohol use in the last 24 hours included the time of last drink, beverage
type (coolers, beer, wine and liquor) and the amount (which was converted to standard drinks.

- Previous traffic crashes were ascertained with the question: “Did you have any TC which
required any kind of medical assistance in your lifetime?”

- Previous DUI was ascertained with the question: “In the last 12 months , did you drive
after having drunk any alcohol beverage?”

-Subjects were also asked about the time of the crash.

To estimate the BAC, a breathalyzer was used (model ALCO-SENSOR V™, Intoximeters
Inc, Devon, UK), which shows the correlation coefficient (r) ranging from 0.86 to 0.97 (Gibb et
al., 1984; Razatos et al., 2005). Considering the time between TC and the interview, we adopted
a less restrictive measure for BAC, and have considered a positive measure any measure that was
different from 0.00.

The screening concerning the use of marijuana, cocaine, and benzodiazepines was
performed with saliva test, collected through an oral fluid collection device (Quantisal™,

Immunalysis Corporation, Pomona, CA, USA) and analyzed by ELISA assay. The cutoffs were
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4ng/mL for THC; 25ng/mL for cocaine and 50ng/mL for benzodiazepines. The time of the
sampling collection was recorded in the PDA.
Ethical aspects
The study was carried out after the approval by the Ethical Committee in Research of The
Hospital de Clinicas de Porto Alegre. All participants provided written informed consent.
2.3. Statistical Analysis
Categorical variables are described by the absolute frequency, the relative frequency, and
continuous variables provided through means and standard deviation when distribution is
symmetric and median and interquartile amplitude when distribution is asymmetric. Categorical
variables were compared using the chi square test and the continuous variable (age) by Kruskal-
Wallis, since distribution was asymmetric. Three groups were considered: (1) individuals
without use of substances (neither reported in the questionnaire or derived from the alcohol and
drug screening); (2) individuals with positive BAC (as measured by breath test) and/or who
reported having consumed alcohol within the 06h prior to the TA; and (3), for individuals with
positive saliva test for use of some psychoactive substance (marijuana, cocaine,
benzodiazepines). There were only ten subjects with positive BAC/ reporting alcohol use and
positive saliva test, and they were excluded from the model. To verify the factors associated to
alcohol or drug use among the groups multinomial logistic regression models were used. Odds
ratios (ORs) and 95% confidence intervals (CI) were estimated. All variables with a p<0.20 were
included in the model. Analyses were performed using the SPSS 15.0 (SPSS Inc., Chicago IL,
USA).
3. Results
92.6% of eligible individuals were addressed and 10.9% refused. A total of 609
individuals were studied. The median of time among TC and the interview was 90 minutes (inter
quartile range 50- 180 minutes).
The median age was 29 years (interquartile range 23.0 to 40.0 years), 72% were males.
Also, 60% were drivers, whereas 78.4% of them drove motorcycles and 42% reported a prior
TC. In relation to pedestrians and passengers, drivers were mostly men (p<0.001), with heavier
episodic alcohol use —“binge” (p=0.003), and with highest prevalence of marijuana
use(p=0.005). The prevalence of positive BAC ranged from 7.8% among drivers to 9.2% among
pedestrians (p=0.861). Although the prevalence of positive BAC has been below 10%, the
proportion of individuals who reported alcoholic consumption in the 24 hours prior to TC ranged
from 25.4% (pedestrian) to 35.3% (passengers). The demographic data and risk behaviors for

traffic crashes among drivers, passengers and pedestrians are described in Table 1.
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Table 1: Characteristics of victims of traffic crashes attended at two trauma hospitals in

Porto Alegre, 2008.

Variables Drivers Passengers Pedestrians pP*
n=361 (%) n=138(%o) n=107(%o)
Males 330 (91.4) 54 (39.1) 55 (51.4) <0.001
Age 28(22-37) 26(21-39) 37(28-55) <0.001
Education <0.001
Up to 8th grade 108(30.1) 42(30.4) 55(51.4)
>8 grade to complete high 185(51.5) 70(50.7) 35(32.7)
school
College degree 66(18.4) 26(18.8) 17(15.9)
Hospitalization 36(10.0) 14(10.2) 12(11.4) 0.914
Type of vehicle <0.001
Motorcycle 283(78.4) 58 (43.0) -
Car 57 (15.8) 43 (31.9) -
Other 21 (5.8) 34 (25.2) -
Previous Accident (lifetime) 155(42.9) 35(25.4) 23(21.7) <0.001
Binge drinking (12m) 133(38.0) 40(30.3) 20(20.2) 0.003
Alcohol Abuse (12m) 19(5.4) 12(9.1) 5(5.1) 0.289
Alcohol Dependence (12m) 12(3.4) 7(5.3) 5(5.1) 0.575
Drank and Drove (12m) 51(19.0) 9(8.5) 5(8.6) 0.012
Reports  drinking in the 70(26.6) 36(35.3) 15(25.4) 0.219
previous 24h
Positive BAC 25(7.8) 11(9.2) 8(9.1) 0.861
Marijuana (n=439) 35(13.3) 4(4.1) 3(3.8) 0.005
Cocaine (n=432) 22(8.4) 2(2.1) 5(6.6) 0.108

*chi-square test for categorical variables and Kruskal-Wallis for continuous variables

When observing the characteristics of individuals in group 1 (no use of substances),

group 2 (with alcohol consumption, referred to or measured by breath test) and group 3 (with

psychoactive substance use, other than alcohol), there was no statistically significant difference

in the proportion of males, age, and education. There has been higher proportion of drivers and

pedestrians in group 3. Individuals who consumed alcohol were more injured between 6 p.m. and

6 a.m., and were more frequently coming from parties and/or bars, as it is shown in Table 2.
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Table 2: Factors associated to traffic crashes related to use of substances in victims
assisted at emergency rooms in Porto Alegre, 2008

Variable Group 1 Group 2 Group 3 p*
N=427(%b) n= 68(%) n=104(%o)
Males 304(71.2) 49 (72.1) 80 (76.9) 0.504
Age** 29(22-40) 29(22-45) 29(24-40) 0.75
Education 0.570
Up to 8th grade 140(32.9) 25(37.3) 38(36.9)
>8the grade to complete high 214(50.2) 31(46.3) 43(41.7)
school
College degree 72(16.9) 11(16.4) 22(21.4)
Time from  crash to 90(50-200) 76(44-145) 90(50-230) 0.301
interview(minutes)**
Hospitalization 37(8.7%) 11(16.4) 12(11.5) 0.131
Situation on TA 0.001
Driver 251(58.9) 34(50.0) 70(68.6)
Passenger 101(23.7) 26(38.2) 9(8.8)
Pedestrian 74(17.4) 8(11.8) 23(22.5)
Type of vehicle 0.045
Motorcycle 239(67.9) 38(64.4) 58(72.5)
Car 66(18.8) 19 (32.2) 14(17.5)
Other 47(13.4) 2(3.4) 8(10.0)
Time of TC <0.001
6-12h 124(30.2) 12(19.4) 36(36.4)
12-18h 135(32.8) 15(24.2) 33(33.3)
18-24h 117(28.5) 19(30.6) 20(20.2)
24-6h 35(8.5) 16(25.8) 10(10.1)
Weekend 180(43.9) 29(46.8) 44(44.4) 0914
Coming from <0.001
Home 168(39.3) 29(42.6) 42(40.4)
Work 117(27.4) 5(7.4) 27(26.0)
Party/bar 10(2.3) 19(27.9) 2(1.9)
other 132(30.9) 15(22.1) 33(31.7)
Drank and Drove (12m) 40(12.8) 15(27.8) 9(15.8) 0.017
Previous Accident (lifetime) 144(33.7) 22(32.4) 38(36.5) 0.821
Binge drinking (12m) 119(28.5) 36(57.1) 30(32.6) <0.001
Alcohol Abuse (12m) 16(3.8) 9(14.3) 8(8.7) 0.002
Alcohol Dependence (12m) 11(2.6) 5(7.9) 5(5.4) 0.069

Group 1: individuals without use of substances; Group 2: individuals with BAC (as measured by breath test) and/or who reported
having consumed alcohol within the 24 hours prior to the TC; Group 3: individuals with positive saliva test for some
psychoactive substance (marijuana, cocaine, benzodiazepines).

Individuals with alcohol use AND drug use (n=10) were excluded

*chi-square test for categorical variables and Kruskal -Wallis for continuous variables

**median (interquartile range)

Only 10 subjects had consumed alcohol and any other drug: eight were men, six were
drivers, nine had binge drinking in the last 12 months and four had a diagnosis of alcohol abuse

or dependence.
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However, when controlling for the presence of confounding factors through multinomial
regression (Table 3), the variables associated to alcohol-related accident were the report of binge
drinking in the last twelve months and coming from a party/pub. On the other hand, individuals
with alcohol abuse or dependence were 5.17 times more likely to be involved in crashes
containing any other substance. There was no significant difference between the groups
regarding age, gender, type of vehicle (motorcycle, car, other) or the condition in the accident

(pedestrian, passenger or driver).

Table 3: Traffic crashes predictors related to use of alcohol or drugs, assessed by
multinomial logistic regression (being considered the reference group, the one that did
not consume any substance, Group 1)

Group 2 Group 3
OR Crude p* Adjusted OR OR Crude p* Adjusted OR
(C195%) (C195%)
Hospitalization 2.1(1.0-4.3) 0.053  1.04(0.33-3.28) 1.4 (0.73-2.7) 0.37 0.95 (0.33-2.78)
Pedestrian 1 1 1 1
Passenger 2.4 (1.0-5.6) 0.045  0.89(0.24-3.13)  0.3(0.12-0.7) 0.003  1.71(0.65-4.47)
Driver 1.3 (0.6-2.8) 0.586  2.1(0.5-8.1) 0.9(0.53 - 1.5) 0.693 0.4 (0.1-1.56)
Binge drinking (12m) 3.4 (1.9-5.87) <0.001 2.4 (1.34-5.09) 1.2 (0.7-2.0) 0.43 1.29 (0.63-2.37)
DUI 12 months 2.6 (1.3-5.2) 0.006  1.79(0.72-4.34) 1.3 (0.6-2.8) 0.538  0.74 (0.29-1.92)
Alcohol Abuse 3.6(1.6-8.0) 0.002  1.09 (0.28-4.2) 2.8 (1.3-6.0) 0.006  5.17 (2.03-13.13)
/dependence (12m)
Time of the crash 0.001 0.553
8h-20h 1 1 1 1
20h-8h 3.1(1.8-5.3) 1.95(0.9-4.19) 0.9 (0.5-1.4) 0.59(0.27-1.28)
Coming from 0.001 0.797
Party/pub  16.2(7.1-37.7) 8.69(2.8-26.7) 0.8(0.2-3.8) 1.26(0.14-11.2)
Other 1 1 1 1

Group 1: individuals without use of substances;

Group 2: individuals with BAC (as measured by breath test) and/or who reported having consumed alcohol within the 24 hours
prior to the TC.

Group 3: individuals with positive saliva test for some psychoactive substance (marijuana, cocaine, benzodiazepines).
Individuals with alcohol use AND drug use (n=10) were excluded from the model

* Variables with p< 0.2 were included in the model

Model by chance 49%, predicted 76.9%

4. Discussion

Brazil is one of the world leaders in traffic crashes whereas the mortality rate was
estimated at 77 deaths/100.000 vehicles in 2007 (DENATRAN, 2007; Saude and DATASUS,
2008). Such rate was estimated around 17 deaths per 100.000 vehicles in the U.S. and 6
deaths/100.000 vehicles in Norway in 2007 (IRTAD, 2009). Still, there are few studies regarding
the association of TC with alcohol and drug use. This is the first Brazilian study investigating

differences in consumption among drivers, pedestrians, and passengers. It is noteworthy, the

71



high number of individuals addressed in a short period of time (609 individuals in 45 days),
considering that population of Porto Alegre is around 1,400,000 inhabitants (IBGE, 2009). The
present data showed that the three groups of victims seem to be composed by distinct
populations: pedestrians are older and have lower education level; passengers are mostly women,
and drivers are young males; these characteristics are according with literature (Elliott et al.,
2009). Also, it is important to mention the high prevalence of motorcyclists among drivers,
which has been observed in other national studies and seems to be increasing in the last two
decades (Andrade and Jorge, 2000; Bastos et al., 2005a; Bastos et al., 2005b). There was no
statistically difference in alcohol and drug use among the groups, except for marijuana, which
was higher among drivers. Such high prevalence may be associated to the higher proportion of
young men, since this is the population with higher consumption rates (CEBRID, 2005).

The groups with alcohol or drug use were composed mostly by young men, as other
international and Brazilian studies (De Boni et al., 2008; Duailibi et al., 2007; Hingson and
Winter, 2003). There was no statistically significant difference in hospitalization rates between
groups although the proportion of individuals who were hospitalized and had consumed alcohol
was nearly twice the rate of individuals with no consumption (15.3% and 8.4%, respectively).
This difference possibly was not significant due to the small sample size, since alcohol-related
accidents tend to be more severe (Fabbri et al., 2001). It is remarkable that a high proportion of
alcohol related TC occurred at night, and victims reported to be coming from bars and parties.
This information may be useful for public health in order to direct enforcement efforts to the
appropriate places and periods. Despite international studies suggest enforcement as one of the
most important measures in preventing alcohol-related TC (DeJong and Hingson, 1998; Shults et
al., 2001), in Brazil, such control still seems to be scarce and initial studies have shown that the
change in law (Brazil has adopted a new law in 2008, which decreased the legal limit for drink
and drive to zero) has not been effective in changing behaviors related to drinking and driving
(Moura et al., 2009).

Multinomial analysis also showed that binge drinking in last 12 months was associated
with alcohol related TC after adjustment for confounding factors. It increased the odds of a TC
related to alcohol by 2.4 times, when compared to the group that has not used any substance.
Binge drinking is a well established risk factor for alcohol related TC (Escobedo et al., 1995;
Valencia-Martjn et al., 2008). In Brazil, it represents a challenge for prevention strategies, since
the First National Survey on Alcohol Consumption showed that most of the population that
consumes alcoholic beverages also consumes alcohol as binge (Laranjeira et al., 2007). When

considering the use of other substances, we observed that its prevalence is almost identical to
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that observed for alcohol, and the most frequently found was marijuana. Cannabis use has been
pointed as an important risk factor for traffic crashes, while that seems to be the most frequently
used drug associated to TCs, after alcohol (Fergusson and Horwood, 2001; Penning et al., 2010).
Although studies in developed countries show high rates among drivers, the prevalence among
these victims in our study was unexpected and it indicates the need for interventions related to
this use. There are not, in the country, strategies for monitoring illicit drug use in sobriety
checkpoints or roadside surveys, and even fatal or non-fatal victims are not subjected to
toxicological tests forasmuch they represent an extra onus to the health and/or judiciary system.
Low risk perception, both as the injury risk and punishment risk, can possibly influence and
increase the marijuana use in the country.

Finally, one important result from the multinomial analysis showed an association
between alcohol abuse or dependence and intoxication by some illicit substance. The chance of
individuals with psychiatric diagnoses belong to the group of those who suffered drug related TC
was about 5 times higher than the group without substance use. In case this association is
confirmed through other studies, positive screening for drugs may also increase the clinical
suspicion of a alcohol related disorder, and serve as a tool to enhance screening of alcoholism in
trauma victims. It is important to note that alcohol intoxication was not associated to alcohol
dependence in our study after adjusting for confounding factors. Considering the 95%
confidence interval, the association may not have been demonstrated due to the small sample
size in this analysis.

This study had some limitations: 1) it is a consecutive sample so that data have
limitations on generalization, although they may somehow represent the studied population
during the analysis period; 2) there was 28.7% loss/decline in the saliva tests for drug screening.
3) only 10 subjects have positive test for alcohol and other drug, so it was not possible to analyze
factors associated with combined substance use, which is probably more severe. However, the
findings are sufficiently relevant to point alcohol and drug use as a major problem needing

specific attention in implementation of public policies for TC prevention.
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Abstract

Drinking alcoholic beverages in places such as bars and clubs may be associated with harmful
consequences such as violence and impaired driving. However, methods for obtaining
probabilistic samples of drivers who drink at these places remain a challenge — since there is no
a priori information on this mobile population — and must be continually improved. This paper
describes the procedures adopted in the selection of a population-based sample of drivers who
drank at alcohol selling outlets in Porto Alegre, Brazil, which was used to estimate the
prevalence of intention to drive under the influence of alcohol. The sampling strategy comprises
a stratified three-stage cluster sampling: 1) census enumeration areas (CEA) were stratified by
alcohol outlets (AO) density and sampled with probability proportional to the number of AOs in
each CEA; 2) combinations of outlets and shifts (COS) were stratified by prevalence of alcohol-
related traffic crashes and sampled with probability proportional to their squared duration in
hours; and, 3) drivers who drank at the selected COS were stratified by their intention to drive
and sampled using inverse sampling. Sample weights were calibrated using a post-stratification
estimator. 3,118 individuals were approached and 683 drivers interviewed, leading to an estimate
that 56.3%(SE=3,5%) of the drivers intended to drive after drinking in less than one hour after
the interview. Prevalences were also estimated by sex and broad age groups. The combined use
of stratification and inverse sampling enabled a good trade-off between resource and time
allocation, while preserving the ability to generalize the findings. The current strategy can be

viewed as a step forward in the efforts to better estimate hard-to-reach, mobile populations.

Key words: sampling methods, hidden populations, alcohol-related harms and injuries, traffic

accidents.
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Introduction

The harmful use of alcohol is the leading risk factor for death among men aged 15-59
years, and road traffic accidents rank second on global alcohol-attributable deaths [1]. In Brazil,
traffic crashes (TC) caused 38,737 fatal victims in 2008 [2], and a few studies conducted in the
country indicate that between 30-50% of these victims had a positive blood alcohol
concentration (BAC)[3,4]. Despite such disquieting figures, victims of TC are not systematically
examined with the help of breathalyzers, rendering the report of non-fatal accidents associated
with the misuse of alcohol probably underestimated. As of June 2008, a zero tolerance law was
adopted in the country aiming at minimizing these figures and curbing driving under the
influence of alcohol (DUI). However, much has still to be done in terms of a comprehensive
enforcement of such legislation in Brazil, as has been implemented in affluent countries [1,5,6].
Enforcement through random breath testing and sobriety checkpoints has been erratically
implemented across the different Brazilian regions and localities and remains a formidable
challenge in a continental-sized and deeply heterogeneous country.

Alcohol availability remains high in Brazil [7, 8]. The government does not control
alcohol sales and distribution through sanctioned licensing systems or monopolies, and any
commercial establishment linked to food distribution or adult entertainment may sell alcoholic
beverages at its discretion. Also, there are no restrictions in terms of the density of outlets and/or
their operation (e.g. days and hours they may remain open), which could help reduce the number
of accidents and related fatalities [9,10]. Literature already indicates that consuming alcoholic
beverages in places like bars and restaurants (alcohol outlets with consumption on-premises)
increases the chance for DUI [11,12], and the association of AO density and traffic crashes (TC)
is under study worldwide [13-15]. A comprehensive assessment of this association is key, since
the allocation and availability of such outlets can and should be part of public policies aiming at
reducing alcohol-related harms. However, studies targeting a representative sample of people
who purchase and consume alcoholic beverages on the premises and then drive are extremely
rare due to the difficulties to define a valid sampling frame for this mobile population.

Most studies have used indirect estimation methods and/or are ecological, in the sense
that individual-level data are usually not collected through face-to-face interviews on AO: some
studies use telephone-based surveys [16], others obtain data from places where major harms
associated with immoderate consumption are reported, such as emergency rooms [17], and
analyses typically consider data aggregated at different levels, such as neighborhoods [18],
counties [19], or states [20]. Recent studies have been using sophisticated methods, e.g. the

portal survey methodology, in the assessment of alcohol and alcohol-related harms in context.
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Notwithstanding these improvements, the external validity of such methods remains far from
optimal [21-23].

Different sampling methods have been used for the sake of better estimating alcohol and
drug using patterns, as well as their harmful consequences. Some of these methods are based on
the structure and dynamic of networks, such as the classic snowball sampling [24] and more
recently respondent-driven sampling [25,26]. The main limitation of such methods refers to the
difficulty to obtain population-based estimates, due to a variety of biases and bottlenecks [27].
Another limitation is due to the fact that methods such as classic snowball or respondent-driven
sampling correspond, after Valente’s typology, to “sequenced data”, i.e. networks that are
situated in between egocentric or “local networks” and “complete network data”. The latter
corresponds to comprehensive assessments of a given community, using either a census or a
quasi-census (saturation) approach [28].

Time location/space sampling (TLS) has also been used to assess and sample hard-to-
reach populations [29-31]. In this venue-based kind of study sampling strategies usually
comprise two or three steps [32]: places are randomly selected (usually after preliminary
mapping), then days and periods of time people could and should be interviewed in the different
scenes, then individuals, selected with systematic sampling. Although considered as a
probability-based method, the accurate and precise estimation of individuals comprising this
third step is not always possible. Such limitations and caveats can be properly addressed through
the use of carefully designed probability samples.

On the other hand, obtaining a strict probability sample of drivers who attend AOs is
challenging. Clients can consume alcoholic beverages in different settings, hours, days of the
week (including weekends), and their habits may vary in different periods of the year (e.g.
seasons, rainy versus sunny days). All such factors make this a mobile, dynamic population,
about which there is no sound a priori information on “where” and “when” potential respondents
could be found, which is essential to define sampling frames to use classic methods [33].

DUI is considered a serious public health problem in Brazil. The availability of AO in
Brazil as well as in Porto Alegre is considered high. For these reasons, we conducted a study to
estimate the prevalence of DUI overall and by sex and broad age group using a population-based
sample of individuals who consumed alcohol in AOs in the city of Porto Alegre, Brazil. Sex and
age are two of the risk factors often associated with DUI. We found no studies in the literature
addressing these questions with a probabilistic, representative sample of this mobile population.

Therefore the present paper, besides providing and discussing the prevalence estimates, also
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describes the procedures adopted for the selection, interviewing and weighting of the sample of

individuals attending AOs.

Methods

Survey population

The survey population corresponds to individuals aged 18 years or more (i.e. those with
legal age to drive as defined by the Brazilian legislation), who live in Porto Alegre, who have
been driving cars or other motor vehicles in the last 12 months and who have drunk on the
premises of an AO during the survey reference period. The designation AO is used here to
represent bars, nightclubs, restaurants, pubs, gas stations with an attached convenience store, etc.
where people buy and consume alcoholic beverages on the premises. This designation does not
include outlets where people can buy alcoholic beverages only for taking away but not to
consume on the premises. Therefore our study excludes supermarkets, minimarkets, liquor
stores, etc. It also excludes shopping malls where many different stores, such as fast food
franchises and restaurants cluster in a single area, where tables and chairs are shared. In these
“food squares” it is not possible to disentangle the clients of the different facilities without

incurring in complex operational and ethical problems.

Most people go to different AOs over time, sometimes visiting more than one in a single
day, depending on the period of the day as well as seasonal variations, making the adscription of
a given set of individuals to a given AO a highly unlikely assumption. This population must
therefore be considered as a mobile population, attending different AOs in the context of

different timeframes and locations.

Ethics Statement

All participants provided verbal informed consent. Considering the environment in which
data collection was performed and the possible legal implications, non-identification of the
subjects was considered the least invasive form, with the least effect on voluntariness- and
written consent was not obtained. However, the entire process of consent was preserved, and the
researchers had the duty of informing about the procedures, risks, benefits and rights involved in
the study [45,46]. The subjects received an information letter at the time of their enrollment, with
those and contact information. All the procedures were approved by the IRB in charge of

evaluating and approving the study (HCPA IRB GPPG 06-012). Participants who had a positive
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BAC and informed they would drive were advised to let a sober peer to drive on their behalf.
Alternative transportation (taxi) was also offered through a pre-established agreement with a
local taxi company. Following an agreement between the research team and the police, one
patrol was fully available in the context of violent neighborhoods to preserve the safety of the
research team. This patrol could be easily reached by mobile phones, which all members of the

research team had.

Sample design

The sample design used was a stratified three-stage cluster sampling. In the first stage,
census enumeration areas (CEA) were the primary sampling units. In the second stage,
combinations of outlets and shifts (COS) defined the secondary sampling units, and, in the third
stage, drivers who drank at the selected COS constitute the tertiary sampling units. By shifts we
mean periods of time when the AOs are open and which we considered for sampling and control
of data collection operations. For example, a certain outlet might operate three shifts in a day,

starting at 12:00 to 15:00, then from 15:00 to 21:00 and from 21:00 to 03:00.

The CEAs were first stratified according to the density of AOs in their neighborhood
(two geographic strata), and then within each stratum selection was carried out with probability
proportional to the number of AOs in each CEA. The COS were stratified (three strata) by
prevalence of traffic crashes (TC) with positive blood alcohol concentration, and selection was
carried out using probability proportional to size (PPS) where size was their squared duration in
hours. In the last sampling stage the drivers were stratified according to their intention to drive
after drinking, and then selected using the inverse sampling procedure proposed by Haldane [34]

- see Figure 1.
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Figure 1: Probability sampling strategy.
Let h be the index of OC (geographic alcohol outlet concentration) stratum (h = 1,2), i be the index of the CEA
(census enumeration area), e be the index the TC (traffic crashes with positive blood alcohol concentration)
prevalence stratum (e=1,2,3), j be the index of COS (combination of outlet and shift), and k be the index of the

interviewed individual. The inclusion probability of CEA i in stratum h, represented by P(Sy;) is given by:

Ny x b
P(Spi) =" where @)
Nk is the CEA sample size in OC stratum h,
bpi is the number of AOs in CEA i of OC stratum h, and

b, = thi is the number of AOs in OC stratum h.
i

The conditional inclusion probability of a COS, given the selection of the CEA where it is located, represented by

P(COShigj | Shi) , is given by:

% d?2
Mhie * Apgj
P(COShiej | Shi) = > , Where 2
hie
Nhie is the COS sample size for the TC stratum e of CEA Sy;,
d 2 is the squared duration (in hours) of COS j of TC stratum e of CEA S;;, and

hiej
dhzie = zdhziej is the sum of squared durations of all COS in TC prevalence stratum e of CEA Sy;.

J
The drivers who drank at the selected COS were selected by an inverse sampling procedure (Haldane, 1945) that
could end either by reaching the preset number of interviewed drivers or by ending the COS duration, as
indicated in expressions (3a) and (3b) respectively. In both expressions, the inclusion probability of an

interviewed driver is represented by P(Dpjgjk | COShjgj M Spj) . For the case when the process ended by
reaching the required number of interviewed drivers, this probability is given by:

Nhigj —1 5 Thiej

P(Dhigjk | COShigj M Shi) =
" T Njgj -1 d

where (39)
hiej

Nhiej  Is the preset number of drivers to be interviewed in COSyj,
Nhiej s the number of drivers who drank at the COSyj,

Thiej s the duration (in hours) of interview period in COSyiej, and
dhiej is the duration (in hours) of the COSyg;.
For the case when the process ended because the shift ended, the probability is:

Nhiej N Thiej -05

Nhiej dhiej -0.5

P(Dnigjk | COShigj N Shij) =

where (3b)

Nhiej» Nhigj» Thiej» and d, . .are the same as defined in expression (3a).

hiej
In expression (3a) the term “~1” represents the degree of freedom lost due to the stopping rule of inverse

sampling and the fact that the last driver screened is also the last driver interviewed. In expression (3b) the term
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“-0.5” represents the last half hour of screening in the COS, since the time to start the screening was randomly

selected in periods of half hour.

Thus, the overall inclusion probability of any interviewed driver, represented by P(Dhiejk)’ is given by the

product of the inclusion probabilities in each phase and has also two expressions:

2
M x by Mhie X Ghiej  Nhiej =1 TEhiej

P(Dhlek) = , or (4a)
J bn dh2ie Nhiej =1 Ghiej
Npia X d 2 . Nhia TE L. 0 5
P(Oricik) = Np X by y hie = Yhigj y hiej y hiej ) )
iej bh dhzie Nhiej dhiej -05

The “natural” sampling weight for an interviewed driver corresponds to the inverse of the corresponding inclusion

probability and has also two expressions, given in (5a) and (5b).

2
b ds Npiei =1 dpiei
Whiejk _ h % hie . % hiej % hiej , (5a)
Nh xbhi Ny x O "hiei =1 TEniej
by, dzZ, Nhiej  dhiej —0.5
Whiejk = X > X X . (5b)
Nh Xbhi Ny x drigj  "hiei  TEniej =0:5
The calibrated sample weights are defined as
C .. ISH
W hiejkH = Whiejk x =— » where (6)
Ny
H is the index of the calibration post-stratum (H = 1, 2, ..., 24).
WChieij is the calibrated sample weight in the H-th post-stratum for the driver Dpjgjy,
Whiejk is the “natural” sample weight, described in expressions (5.a) and (5.b), for the driver Dyiej,
ﬁH is the estimate of the number of drivers who drank for the H-th calibration post-stratum, based on the
information gathered during the screening operation in all COS,
NH is the estimate of the number of drivers who drank for the H-th calibration post-stratum, using the

“natural” sample weights (Whgjx ) -
The sampling weight used to obtain estimates based on the screening data is equal to the inverse of the product

of the inclusion probabilities of the CEA (expression 1) and the COS (expression 2), multiplied by the ratio

between the duration of the COS (d, . .) and the duration of interview period (Thiej ), as indicated in expression

hiej
(N):
2
by dpie dhiej

Whie' = X X (7)
Y xbhi np thziej TEhiej
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CEA stratification

CEAs could be individually classified according to the number of AO in each one.
However, to better evaluate the association between the availability of outlets and alcohol
consuming patterns, we defined strata using “geographic affinity areas”, i.e. contiguous areas
with either high or low density of AO. To define such affinity areas, our research group
carried out an exploratory study, using the city’s 2008 commercial licenses database as data
source. This database was provided by the Porto Alegre Secretary for Industry and
Commerce, and Kernel maps depicting “hot” areas (high density of AOs) were then used to
stratify Porto Alegre into areas with high or low concentration of AOs, the latter

corresponding to the vast majority of residential areas far from the hot spots[35]
Definition of shifts and stratification

Shifts were generally defined using patterns of time of day of TC observed in data
obtained by a cross-sectional study described elsewhere [36]. All non-fatal TC victims, who
had suffered TC and attended the two Porto Alegre emergency rooms during the 45 days of
data collection, answered a structured interview, and were then breathalysed. Frequencies of
alcohol related TC were tabulated according to the weekday and 3-hour period of the day,
such as 0-3am, 3am-6am, etc. initially aiming to define four “six hour” shifts. The first
(=1.59) and third (=4.76) quartiles of the alcohol-related TC distribution were used as cut-off
points to define the three strata: (1) low prevalence (<1.59; not highlighted in Table 1); (2)
intermediate prevalence (>1.59 and < 4.76; with italics in Table 1); and (3) high prevalence

(>4.76; with bold in Table 1).

85



Table 1 — Prevalence of alcohol related traffic crashes (ARTC) by shifts (time and
day of week), in TC victims attended in emergency rooms of Porto Alegre, 2008.

Time
Day of week 03:00:01 to 09:00:01 to 15:00:01 to 21:00:01 to
09:00:00 15:00:00 21:00:00 03:00:00(+d1)
Sunday 3.17 7.94 11.11 4.76
Monday 3.17 1.59 7.94 4.76
Tuesday 0.00 0.00 4.76 4.76
Wednesday 1.59 0.00 3.17 3.17
Thursday 1.59 1.59 0.00 3.17
Friday 1.59 1.59 0.00 6.35
Saturday 6.35 0.00 3.17 12.70

ARTC prevalence strata used in the combination of outlet and shift (COS) stratification: usual font indicates
low prevalence of ARTC; italycs indicate Intermediate prevalence; bold indicates high prevalence

In order to prepare the frame for the COS selection, an exhaustive enumeration of the
AOs in each selected CEA was performed. The opening hours of each AO in each weekday
were then recorded. Minor adjustments of the generic shifts defined a priori were needed in
order to avoid too small shifts (less than one hour) and to adapt the shifts to AOs open
exclusively for lunch or dinner. In the latter case, adjustments were up to plus or minus 2
hours. In the end, shifts varied between 2 and 8hs, with a mean of 4.8 hours and a mode of 6
hours.

Approximately 11% of the shifts defined were found to be 2h shifts, a probably
insufficient time frame for the purpose of collecting as many interviews as defined by the
sampling strategy. In order to make the inclusion of such short shifts less likely, we squared

the duration of the shift, in hours, to use as size measures for the PPS sampling of COS.

Screening and driver selection

Drivers were selected using inverse sampling: a procedure assessing in a sequence the
clients leaving the COS, that would end either by reaching the preset number of drivers to be
interviewed at the COS or by reaching the end of the COS duration.

Considering both previous data available in the literature, as well as the putative
impact of the recent (2008) federal Law (11.705/08), which imposes heavy sanctions and
fines for DUI, we estimated the current prevalence of DUI as 20-25% [37,38]. Considering
that the main focus of the survey was the assessment of those intending to drive under the

influence of alcohol, we decided to: a) interview all drivers who had been drinking and
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intended to drive (DUI drivers), and b) interview one in every four drivers who had been
drinking but stated they would not drive (non-DUI drivers).

For this purpose, it was necessary to select, for each non-DUI driver, in every COS, a
random start with equal probability between numbers 1 to 4 in order to assign the first
interview, and the time of beginning interview in COS using equiprobability between 0 and
60 minutes, adjusted to the nearest half hour.

Two trained interviewers approached the adults leaving the outlets in the very moment
the individuals left. In order to help them in selecting the drivers, a screening data sheet was
prepared for each selected COS, containing the identification of the COS, the time when the
screening should start, the number of the first non-DUI driver to be interviewed, and
information to identify the individuals who belonged to the survey population as well as the
screening result. In order to avoid double counting, one of the survey’s screening questions

asked the interviewee whether he or she had previously taken part in the survey.

Sample size

The survey budget was developed to enable conducting 600 complete interviews. Such
a sample, if selected by simple random sampling, would allow estimating proportions with a
maximum error of 4%, at the 95% confidence level. As with any survey, we anticipated that
sample losses might occur due to various factors, such as unavailability of eligible survey
units in certain COS (e.g. daytime shifts when few people drink alcohol beverages, driver’s
refusal or incapacity to participate, etc). For this reason, assuming an expected 25% loss of
selected sample units, we decided to use a total sample size of 800, which was allocated
proportionally to the number of AOs in each geographical AO concentration stratum.

In order to assign the sample size for the CEA and COS samples, the required number
of interviews in each stratum was considered. Table 2 provides the target sample sizes by
stratum.

Table 2 — Combination of outlet and shift (COS) and driver sample sizes assigned to
each sample stratum.

Census Enumeration Areas (CEA) Strata

COS Stratum Low concentration of alcohol outlets| High concentration of alcohol outlets
Number of COS| Number of drivers| Number of CO# Number of drivers
Low ARTC prevalence 2 2 2 2
Medium ARTC prevalence 2 2 3 2
High ARTC prevalence 2 2 3 4

ARTC means alcohol related traffic crashes
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These definitions lead to an overall adjusted sample size of 806 individuals. The
number of sampled COS was 334, and the number of sampled CEAs was 48 (Table 4).
Sample weighting and calibration of the sample weights

For each driver, the “natural” sampling weight corresponds to the inverse of the
product of the inclusion probabilities in each stage, as depicted in Figure 1. For data collected
in the screening operation, the sampling weight must consider the inclusion probabilities of
the CEA and the COS, as well as the duration of the interview period in relation to the
duration of the COS (Figure 1).

Unplanned events in the fieldwork required some flexibility from the interviewers and
local supervisor, and the adoption of some ad hoc alternatives. This happened when a selected
non-DUI driver refused to be interviewed. As a consequence, the sample weights had to be
calibrated to recover the proportion of DUI and non-DUI drivers observed in the screening
operation. A post-stratification estimator was used for this purpose.

Geographic AO concentration strata, sex, three age groups, 18-29y, 30-44y, and 45+y
[39], and the decision of driving or not after drinking were used to define the 24 post-strata
used for weight calibration. The population totals in each post-stratum presented in Table 3
were obtained by multiplying the proportions of DUI and non-DUI drivers of each post-
stratum (estimated by using the screening data) to the estimate (151,573) of the population
total (eligible drivers who drank at an AO during the survey period) — calculated by using the

sample weight of each driver presented in expressions 5a and 5b, in Figure 1.

Table 3 — Estimated counts in post-strata used for sample weight calibration

Sex  and High outlet concentration area Low outlet concentration area
age groups Not going to drive | Going to drive | Not going to drive | Going to drive
Men
18 - 29y 4,105 3,078 8,693 19,349
30 - 44y 4,078 5,276 12,818 18,476
45y or + 3,353 3,012 10,302 22,698
Women
18 - 29y 3,159 1,444 4,132 4,658
30 - 44y 2,267 2,004 9,135 4,356
45y or + 1,499 994 2,687 0
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Interviews

Selected drivers answered a structured interview collected by Personal Data Assistants
(PDAs) linked to an online database. Alcohol abuse and/or dependence were assessed by
“The Alcohol Use Disorders Identification Test” (AUDIT) [40,41]. Risk perceptions and
behaviors associated to DUI were evaluated by a six items scale, as originally proposed by the
Global Road Safety Partnership [42]. Four individual questions were added to the original
scale, asking about: i) the number of previous accidents, ii) the number of times the
interviewee had been stopped for random breath test; iii) the respondent’s opinion about the
Law 11.705/08 (i.e. the legislation regulating driving under influence in Brazil, passed as a
federal legislation in 2008), iv) and whether the respondent had modified driving behaviors
after the implementation of Law 11.750/08.

BAC was estimated using a calibrated breathalyzer (model ALCO-SENSOR IVTM,
Intoximeters Inc, Devon, UK), with a correlation coefficient (r) ranging from 0.86 to 0.97
[43,44]. Positive BAC was considered any different from zero measure, since this is the
allowed BAC to drive in Brazil after implementation of the Federal Law 11.705/08.

The screening of marijuana, cocaine, benzodiazepines and ecstasy was performed with
saliva tests, collected with the help of an oral fluid collection device (QuantisalTM,
Immunalysis Corporation, Pomona, CA, USA) and analyzed by an ELISA assay. The sample
collection procedures were measured with the help of a stopwatch and results were keyed in

the PDAs.

Results

Table 4 presents estimated and actual sample sizes in each phase and summarizes the
strata as defined by the sampling method and as actually used in the field work, as well as the
underlying reasons the screening process was discontinued in each specific situation. The
differences regarding the estimated and actual number of COS were due to: 1) In ten cases, it
was not possible to select the COS (due to their absence in the updated register) and/or to
screen the potential interviewees (the selected outlet was actually closed), and 2) In the
remaining five cases, the screening process took place, but it was not possible to find a single
person who had been drinking. No further weighting was applied to such events. In the vast
majority of cases, the screening process was discontinued after reaching the number of

interviews defined a priori (Table 4).
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Table 4 — Selected and final sample sizes in each selection phase, and COS screening

Geographic Strata

Sample sizes and COS screening results Total | High AO concentration | Low AO concentration
area area

Selected sample size

CEA 48 23 25

COS 334 184 150

Drivers 806 506 300
Final sample size

CEA 48 23 25

COS 319 174 145

Drivers 683 443 240
COS screening results

Reached interview preset number 222 129 93

Shift duration ended with interviews 97 45 52

Shift duration ended without interviews 5 2 3

Impossible selection or data collection 10 8 2

results, by geographic alcohol outlet (AO) concentration stratum.

CEA means census enumeration area
COS means combination of outlet and shift

Table 5 summarizes the results of the screening procedures actually implemented,
according to the assumptions and categories used in the study.

Table 5 — Screening results.

Number of individuals
Screening results Who lives Who were Who Who drank Who drunk
Ap- . not previ- [Who were . and was | and was
in Porto . . drank in . .
proached ously inter- | driver going to | not going
Alegre . the outlet . .
viewed drive to drive
Total 3,118 2,584 2,562 2,022 1,069 544 525
Driver interviewed 683 683 683 683 683 503 180
Driver not selected (non-DUI driver) 345 345 345 345 345 0 345
Driver that refused 41 41 41 41 41 41 0
Non-eligible person who refused 53 22 19 2 0 0 0
Person .unable to respond to in- 3 3 3 0 0 0 0
terview

Person does not drink or does not

drive (non-eligible) 1,436 1,436 1,436 951 0 0 0

Person does not live in Porto Alegre,
has already been interviewed or 557 54 35 0 0 0 0
age < 18 years

NOTE: The number of individuals in one column is a subset of the number of individuals in the previous column,
except for the column “Approached”.
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Table 6 presents the proportions of DUI drivers, based on the information gathered in
the screening operation and estimated by using the sample weight presented in expression (7)
of Figure 1, as well as the estimates of drivers who drank in the outlets by using the calibrated
sample weights. Corresponding standard errors are also presented to enable assessment of the

precision of these estimates.

Table 6 — Estimates of drivers who drank at AO and prevalence of DUI in Porto
Alegre, 2009, by sex and by age groups.

Number of drivers who drank at Prevalence of DUI
Sex and age groups an AO (in thousands)

Drivers ‘ SE % ‘ SE

All 151,6 223 56.3 3,5
Sex

Men 115,2 19,9 62,4 3.8

Women 36,3 6,6 37,0 6,1
Age

18 - 29y 48,6 13,1 58.7 6,1

30 - 44y 58,4 11,8 51.6 4,7

45y or + 44,5 8,8 59.9 7,0

SE is the standard error.

Discussion

The use of the sampling method proposed showed that it is possible, although not
easy, to obtain representative samples for mobile populations, usually defined by the literature
as hard-to-reach, hidden or elusive [48]. It is important to emphasize that the aim of the study
was to estimate DUI prevalence specifically among drivers who drank at AOs. Even though
the 2010 Population Census, have shown that the city of Porto Alegre has an adult population
(18y or +) of 1,083,600 individuals, no one knows how many are drivers (note that it is not
uncommon that individuals drive without a driver license, and drivers with a valid license
may not drive), and how many drivers are actually drinking on AO at any specific period of
time. For these reasons it is not possible to express the DUI prevalence found (56.3%) in
regard to total adult population.

However, to estimate the prevalence of alcohol harms on AOs is a theme that is
growing in international scenario, maybe because these places may be target of public policy
(such as limiting open hours, for example {Popova, 2009}.The clients of different AOs may

be subjected to different harms and risks, such as accidents (as discussed here), the misuse of
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multiple drugs, including alcohol and illicit drugs, as well as risky sex behaviors [49,50]. All
such harms and risks constitute public health concerns, but have been basically assessed using
non-probabilistic sampling methods, which may compromise the accuracy of estimates and
the ability to generalize the findings [50,51].

Overall, the prevalence of “intending to drive after alcohol consumption” was found to
be much higher (56.3%) than previously estimated. It seems to remain high despite the
adoption of a much more strict law since 2008. Such disquieting high prevalence of a well-
known risk behavior and major public health problem, in spite of the passing (but, much
probably, not an optimal enforcement) of a more restrictive legislation, is pivotal in terms of a
better definition of public policies aiming at minimizing the adverse consequences of alcohol
misuse. Some international studies have already indicated that impaired driving prevalence is
high among individuals who attend drinking environments, like bars and clubs. Furrr-Holden
et al, for example, in 2006, have found a prevalence of DUI (either under influence of alcohol
alone or alcohol plus another substance) around 50% among attendees of electronic music
events[51-53]. However, considering the use of different methodologies, as well as the unique
combination in Brazil of the recent implementation of a new zero-tolerance legislation — yet
to be fully enforced — and the absence of restrictions on alcohol selling, make the comparison
of our findings with the international literature a challenge yet to be properly addressed.

The findings of the screening process corroborate data previously discussed by the
international literature. For instance, the clientele of the AOs was predominantly comprised of
men, a common finding usually associated with the higher number of serious and fatal car
accidents among men, compared to women [54,55]. However, differently from international
studies, but in harmony with previous Brazilian studies [36,37,56], no significant difference
was found between the drinking and driving behavior between individuals aged 18-29 and 30-
44, probably due to the lower availability of cars for younger drivers in Brazil, as well as to
different alcohol usage patterns in the Brazilian population — where binge drinking
prevalence is high until 45 years old [57].

From a methodological point of view, such high prevalence may suggest that, at least
in Brazil, future studies may not need to select just a %4 proportion of non-DUI drives, which
may help to simplify and make studies cheaper.

The combined use of different methods such as stratification and inverse sampling
enabled a good trade-off between resource and time allocation, while preserving the ability to

generalize the findings. In the effort to obtain the best sample given the available resources,
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the a priori assessment of a high proportion of losses during fieldwork was pivotal for the
posterior success of the study, since the expected losses roughly corresponded to the actual
losses observed. Losses were due to a combination of reasons: impossibility to survey a given
COS when valid outlets in the updated frame were actually closed; frustrated attempts to
fulfill the predefined interview number for a given shift, due to refusals or to the small
number of people who have drunk in a given facility selling both alcoholic beverage and
meals (for instance, during lunch time) or due to the fact that people did not actually leave the
facility for the whole duration of a given shift. In our case, expected losses were inferior to the
actual number of losses, indicating that we were well succeeded in our data collection
strategy.

Calibration is often used to ensure that survey-based estimates match known population
counts or totals by strata. For the sake of calibration, one usually profits from triangulation with
data provided by additional sources. In the present study, calibration was based on matching to
estimates derived from the survey’s own screening operation (a first phase sample). Estimators
such as this one belong to the family of post-stratification estimators, as discussed by Sérndal,
Swensson & Wretman [47]. Such estimators have properties similar to those estimators, which
consider as auxiliary population information known stratum totals or counts. Both estimators
will be approximately unbiased when the probability of response remains approximately
constant in each one of the post-strata used for calibration. This condition was actually
observed in the present study. However, calibration procedures based on estimated stratum
counts or totals usually have larger variance and require a more complex calculation than
calibration based on known population stratum totals and counts. Variance estimation for such
calibration estimators require taking into account the calibration residuals [58]. Despite these
caveats, the calibrated estimators used in the survey provided reasonably accurate estimates,
and the necessary calculations were relatively simple to carry out.

Despite the use of venues and time periods to define the sampling frame, as usually
employed by TLS studies, the design used in the present study enables calculation of the
inclusion probability for each one of the sampling stages and then parameter estimation for a
floating population. Given that the data were obtained using a complex sample design,
involving stratified multistage sampling with unequal probabilities of selection, as well as the
calibration for the weighting of responding drivers, we strongly recommend that all data
analysis carried out take into account the weights and other structural design information

available. This task is made easier these days by the relatively wide availability of specialized
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software, which can perform survey estimation and data analysis using appropriate methods,
that take into account that the data were collected by complex sample designs.

We acknowledge here that the proposed sampling strategy may be viewed as a limited
strategy due to the a priori assumption that venues are necessarily associated with physical
locations/facilities (such as AQO), which permit the elaboration of an exhaustive list of
locations to be further selected in the subsequent steps (selection frame). In this sense, such a
strategy could not be used for other scenes and settings, such as parties, raves or locations
where people consume illicit drugs and alcohol in hidden locations due to the impossibility of
defining physical structures with a stable location such as the AOs. However our team has
successfully adapted the sampling design presented here for the National Survey on Crack-
Cocaine Users, currently being implemented by the authors for the Brazilian National
Secretariat for Drug and Alcohol Policies.

One must also observe that inverse sampling assumes that potential respondents
should be approached following a random sequence; in our case this was the order in which
people leave the bars and other facilities. This is a hard-to-take assumption in real life
conditions, as demonstrated by the empirical study itself.

Despite these limitations, the current strategy can be viewed as a step forward in the
efforts to better estimate hard-to-reach, mobile populations and an essential tool for the
formulation and monitoring of public policies aiming at reducing accidents related to alcohol,
as well as other alcohol-related harms and injuries. The estimates obtained in the study are
valid for the survey population of Porto Alegre, but our strategy used verifiable methods,
which can be independently replicated by others. This is clearly a step forward regarding

improving validity of studies of such hard to reach populations.
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Abstract

Background: Studies have found positive associations between alcohol availability
and alcohol-related harms. Brazil, however, lacks any regulation for alcohol outlets (AO)
licensing and, at the same time, has a high prevalence of traffic deaths, as well as frequent
episodes of driving under influence of alcohol (DUI). This study was designed to estimate
DUI prevalence in low AO density areas (LAOD) and high AO density areas (HAOD) of
Porto Alegre, the southernmost Brazilian state capital. Method: A probabilistic three-stage
sampling survey was carried out, and 3,018 individuals who were leaving AO and had been
drinking were approached. Selected drivers (n=683) answered a structured interview, were
breathtalyzed, and had their saliva collected for drug screening. Prevalence and its standard
error for each areca were assessed using domain estimation. Results: It was estimated that
151,573 drivers drank at the AO, and intention to DUI was more prevalent in LAOD (59.3%
versus 46.1%, p=0.003), which also concentrated a larger proportion of men and people going
to work. On the other hand, HAOD had higher proportions of interviewees with a Blood
Alcohol Concentration (BAC) above 0.06% (46.6% vs. 30.7%, p=0.002), as well as more
frequent cocaine use (9.3% vs. 2.4%, p=0.086), compared to LAOD. Conclusions: As DUI
prevalence was high in both HAOD and LAOD, the need for enforcement of legislation by
random breath testing and sobriety checkpoints should be considered. This prevalence was
even higher in LAOD strata, and may indicate the need of license regulation for restrict AO

density all over the city.

Key words: alcohol outlets, alcohol-related harms and injuries, drinking and driving, low and

middle-income countries, survey.
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1. Background

In high-income countries there is a growing body of literature on the association
between the availability of alcohol beverages and alcohol-related harms. High alcohol outlet
densities (HAOD) have been associated with violence (1-3), traffic crashes (TC) (4, 5), and
sexually transmitted infections (6, 7). Most studies assessing the relationship between HAOD
and DUI have found positive statistically significant associations (8-10), despite using
different methodologies (11-13). However, the literature on alcohol outlets and DUI remains
scant and fragmentary in most settings of middle and low-income countries, where the most
harmful consequences of alcohol, accidents and injuries cluster (14).

HAOD areas may be viewed as entertainment areas, and may have an “amenity effect”
(15), attracting people who are looking for social interaction and pleasure activities, but may
attract problems as well, many of them related to the abuse of alcohol and/or illicit drugs (16-
18). Much has to be done to better understand the prevalence of DUI in such areas, and most
estimates have been compromised by the analysis of non-probability samples (18) or in
consequence of the exclusive focus on the association between DUI and the place of residence
of the drivers (9). The present study hypothesizes that entertainment areas attract people
willing to drink and that some of them will drive back to their neighborhoods (where AO are
fewer and/or leisure facilities scarce), after drinking and/or consuming substances. Such
HAOD or entertainment areas would also selectively attract individuals whose characteristics
have been associated with DUI, such as male gender (19), younger age (20), low-risk
perception, and binge drinking (21, 22). Individual and contextual level factors would then
reinforce each other, contributing to an increased chance of TC. Although it might be
impossible to fully disentangle the role of these different factors, the identification of high-
risk environments is pivotal for the implementation of targeted policies, providing a better
value and return for the money invested in the prevention and reduction of TC.

Despite the scarcity of the pertinent literature (23, 24) or maybe rather due to its very
scarcity — since effective policies should be based on sound evidence —, alcohol availability
is a key issue in Brazil because there is no need of any especial license to sell alcohol
beverages all over the country. In the absence of any regulation, it has been impossible to
bring down the AO densities in major urban areas — an invaluable measure aiming at
decreasing alcohol consumption and its related harms (25-27). Traffic crashes are a major

public health problem in the country (28) and despite recent advances in public policies
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aiming at restricting and penalizing drunk driving, alcohol-related TC remain high, with
positive BAC found in about 30-50% of fatal victims in different Brazilian cities (29-31).

In this paper we aim to estimate the prevalence of drinking and driving, as well as
other risky behaviors associated with DUI and TC in HAOD and LAOD of Porto Alegre, the
southernmost Brazilian state capital.

2. Methods

The survey was conducted in Porto Alegre, the Brazilian southernmost state capital,
which had in 2010 1.4 million inhabitants (32) and 629 000 registered drivers (i.e. drivers
with a valid license according to the municipal administrative databases) (33). AO is used
here to represent bars, nightclubs, restaurants, pubs, and gas stations with an attached
convenience store. In short, places where people can buy and consume alcoholic beverages on
the premises. This designation excluded outlets where people buy alcoholic beverages to take
home, such as supermarkets or wine stores. Data were collected between April and December
2009. The survey population corresponds to individuals aged 18 years or more (i.e. those
with legal age to drive as defined by the Brazilian legislation), who lived in Porto Alegre,
reported to drive a motor vehicle in the previous 12 months and had drunk on the premises of
an AO during the period of time the survey was carried out. We deliberately did not ask for a
valid driver license since our previous studies demonstrated that around 7-10% of drivers do
not have a valid driver’s license (34).

2.1 Sampling

A stratified three-stage cluster sampling was designed. Census enumeration areas
(CEA) were the primary sampling units. Combinations of outlets and shifts (COS) defined the
secondary sampling units, and, in the third stage, drivers who drank at the selected COS were
then selected. The CEAs were first stratified in HAOD and LAOD areas (as described in
detail elsewhere (35) and depicted in Figure 1). Within each AO density stratum, CEA was
selected with probability proportional to its number of AOs. The COS were stratified (three
strata) by the prevalence of TC with positive blood alcohol concentration according to
weekdays and shifts of about 6 hours. Such prevalences were obtained in a cross-sectional
study conducted with TC victims in the city emergency rooms (36). COS selection was
carried out with probability proportional to size (PPS). The size measure was defined by the
shift squared duration in hours, which was less skewed than expressing the shift duration in
minutes. In the third sampling stage, drivers who drunk in the selected COS were sampled

using the inverse sampling procedure proposed by Haldane (37). For this screening procedure,
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two trained interviewers approached individuals when leaving the COS and invited all drivers
who drunk and intended to drive in the next hour and one of every four drivers who drunk and
did not intend to drive in the next hour to answer a structured interview.

Design sample weight corresponds to the inverse of the probability of a driver
inclusion in the sample. This probability was calculated as the product of the conditional
probabilities of inclusion in each stage (probability of inclusion of a CEA X probability of
inclusion of a COS given the CEA selection % the probability of inclusion of a driver given
the selection of the COS and CEA). In order to ensure that the estimates would meet the
proportion of drivers who intended or not to drive in the next hour, by sex, age bracket and
AO density stratum, the design sample weights were calibrated, using a post-stratification
procedure (38). On the other hand, the use of calibrated sample weights introduced in
estimation a second source of uncertainty (additional to the one derived from the complex
sample design) due to the residuals of the calibration regression model. This also conducted to
null standard error estimates for counts and proportions of calibration variables (intention to
drive, sex, age brackets, and AO density strata).

Figure 1: High and low outlet concentration areas of Porto Alegre, 2009
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2.2 Variables

The answers of the selected drivers were collected with the help of personal data
assistants (PDAs) linked to an online database. Day and hour of the interview were assessed
right trough the PDA and categorized in weekday / weekend and 9p.m.-9a.m./ 9a.m.-9p.m.,
respectively.

The main outcome — DUI — was defined by the question as follows: “Are you going
to drive in the next 60 minutes?”

Demographics were obtained with a structured questionnaire. Age and schooling were

categorized in three groups — elementary, high school, and college or more. Family income

was categorized in two groups below/equal and above the median income estimated for the

survey population.

Driver destination was accessed with the question: “Where are you going now?”” and
the answer was categorized as “home” (own, of family or friends), “work” (including school),
and “bar, restaurant, party”.

Any previous DUI situations were assessed with the questions: “In the last 12 months,

did you drive after having drunk any alcohol beverage?” and “Have you ever been a
passenger of a DUI driver in your lifetime?”

Any previous TCs were probed with the question: “Did you have any TC, which

required any kind of medical assistance in your lifetime?”

Perceptions associated with DUI were evaluated by questions as follows: 1) whether or
not the subject had been stopped for random breath test in lifetime; ii) the respondent’s
opinion about the law (i.e. the legislation regulating DUI in Brazil, passed as a federal law in
2008; possible answers being: “in favor of”, “against it”, and “do not know”).

Alcohol abuse and/or dependence were assessed by “The Alcohol Use Disorders

Identification Test” (AUDIT), a screening questionnaire for problem drinking validated for
Brazil by Mendez et al. (39, 40). The AUDIT was scored according to Babor et al. as follows:
<8, 8-15,16-19,+/=20 (41).

Binge drinking in the previous year was evaluated by asking the question recommended

by the NIAAA taskforce for evaluating the patterns of alcohol use (42): “In the last year, did
you drink 5 or more drinks (male) or 4 or more drinks (female) in about 2 h?”
BAC was assessed using a calibrated breathalyzer (model ALCO-SENSOR IVTM,

Intoximeters Inc, Devon, UK), with a correlation coefficient (r) ranging from 0.86 to 0.97 (43,
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44). BAC results were dichotomized as follows: below 0.06% and equal/above 0.06% (which
is defined as a criminal offense according to the Brazilian federal legislation).

The screening of marijuana, cocaine, benzodiazepines and ecstasy was performed with
saliva tests, collected with the help of an oral fluid collection device (QuantisalTM,
Immunalysis Corporation, Pomona, CA, USA) and analyzed by ELISA assay.

2.3 Ethical aspects

Informed consent was verbal, as approved by the IRB in charge of evaluating the
study (HCPA IRB 06-012).The interview was anonymous, and participants received an
information letter describing the study and its procedures, as well as contact information for
investigators. Participants who had a positive BAC and informed they would drive were
encouraged to let a sober peer drive on their behalf. Alternative transportation (taxis at no cost
for the interviewees) was also offered through a pre-established agreement with a local taxi
company. Following an agreement between the research team and the police, a patrol car
remained available nearby in the context of violent neighborhoods to preserve the safety of
the research team. This patrol could be easily reached by mobile phones. There were no
incidents and the patrol was never requested.
2.4 Data Analysis

Analysis was performed with the help of R open source software, using its Survey
library (45, 46). An object containing sample design and weight calibration residuals was
created to perform all subsequent analyses. Prevalence and corresponding standard errors
(SE) for HAOD and LAOD were calculated using domain estimation (47). Pearson’s Chi-
square with the Rao-Scott adjustment(48) statistics was used to test the homogeneity of
distributions across the two AO density strata. Calculation of these test statistics had to be
programmed, since the R Survey library only provides tests for independence. For calibration
variables, whose standard errors must be zero when using calibrated weights, the test statistics

was estimated using the design sample weights.

3. RESULTS

Over 3000 individuals (3118) were approached during the survey and 683
drivers were actually interviewed, leading to an estimate of 151 574 drivers who drank at the
AOs during the survey period. Drivers were mostly male, with a median age of 37 years
(inter-quartile range 26-47), and a median monthly income of R$ 2500 (IQ 1500-5043.7), the
equivalent of about U$1600. Men (compared to women) clustered in LAOD (78.7% versus
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66.8%; p=0.015), as well as individuals going to work (compared to those with other
destinations), 19.0% versus. 5.6%; p=0.001

Table 1: Demographics of drivers who drank in alcohol outlets, stratified by high
and low outlet concentration areas of Porto Alegre, 2009

Total surve HAOD stratum LAOD stratum  p-value ¥
population ™ (x? adjusted)
(N) % SE % SE

Sex 151 574 0.015
Female 36 335 33.2 0.0 21.3 0.0
Male 115 239 66.8 0.0 78.7 0.0

Age 151 574 0.463
18-29y 48 618 344 0.0 314 0.0
30-44y 58410 39.8 0.0 38.2 0.0
>45y 44 546 25.8 0.0 30.4 0.0

Schooling 151 573 0.127
Elementary 43 106 22.5 5.9 30.2 5.5
High school 41255 22.2 5.0 28.7 4.6
College or more 67212 55.3 5.6 41.1 6.5

Income 131203 0.578
<2500 73 591 52.4 6.8 57.1 7.5
>2500 57 612 47.6 6.8 42.9 7.5

Driver license 151 574 0.946
Yes 136 718 90.0 3.3 90.3 2.7
No 14 856 10.0 3.3 9.7 2.7

Interview time 151573 0.033
21h-9h 65 466 56.9 6.5 39.2 7.5
9h-21h 86 107 43.1 6.5 60.8 7.5

Interview day 151573 0.379
Weekend 65 655 47.1 55 42.2 3.8
Week day 85918 52.9 5.5 57.8 3.8

Going to 151 574 0.001
Home 113 930 82.2 35 73.1 4.3
Work 24212 5.6 1.8 19.0 2.9
Bar, restaurant,
party 13 432 12.1 3.1 7.9 2.5

(1) Since sample weights are not integer numbers, one unit difference in total estimates of some variables derive from
calculation of totals after the rounding its category estimates

(2) Person’s chi-square with Rao-Scott adjustment

HAOD and LAOD mean high and low alcohol outlet density, respectively.

SE means standard error.
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Intention to drive after drinking alcohol was more prevalent among drivers
interviewed in LAOD (59.3% versus 46.1% in HAOD; p=0.003), as well as DUI in the last 12
months (90.8% versus 75.0%; p<0.001), as can be seen in Table II.

Table 2: Traffic behavior of drivers who drank in alcohol outlets stratified by high
and low outlet concentration areas of Porto Alegre 2009

Total surve HAOD stratum  LAOD stratum p-value @
population ™ (x? adjusted)
N % SE % SE

Is going to drive in the

next 60minutes? 151573 0.003
Yes 85345 46.1 0.0 59.3 0.0
No 66228  53.9 0.0 40.7 0.0

DUI last 12 months 151574 0.000
Yes 132211  75.0 3.7 90.8 2.1
No 19363 25.0 3.7 9.2 2.1

DUI accident lifetime 151 573 0.135
Yes 30051 15.4 2.5 21.1 3.8
No 121522  84.6 2.5 78.9 3.8

Passenger DUI driver 151 573 0.027
Yes 132660  82.2 3.1 89.1 2.1
No 18913  17.8 3.1 10.9 2.1

Breathalyzed lifetime 151 573 0.092
Yes 12 324 5.1 1.4 9.0 2.4
No 139249 949 1.4 91.4 2.4

Opinion about the zero

tolerance law 151 574 0.191
Favor 99209  71.7 3.2 63.6 6.1
Against 41745 243 3.0 28.5 53
Do not know 10 620 4.1 1.3 7.9 2.5

(1) Since sample weights are not integer numbers one unit difference in total estimates of some variables derive from
calculation of totals after the rounding its category estimates

(2) Person’s chi-square with Rao-Scott adjustment

HAOD and LAOD mean high and low alcohol outlet density respectively.

SE means standard error.

Considering the use of both alcohol and other substances, the prevalence of BAC
above 0.06% was higher among individuals interviewed in HAOD, compared to LAOD (46.6
versus 30.7; p=0.002), as well as cocaine use (even though the significance of the latter
association was marginal), as measured by the saliva test (Table III).

The global prevalence of cocaine use was estimated as 3.8% (= 4249 / 111 327). This
figure was surprisingly high, even higher than the 2.9% prevalence (= 3265 / 111 328) for

marijuana use.
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Table 3: Alcohol and drug use of drivers who drank in alcohol outlets, stratified by
high and low outlet concentration areas of Porto Alegre, 2009

Total surve HAOD LAOD p-value
population % stratum stratum @)
N % SE % SE (XZ
adjusted)
BAC 146 605 0.002
<0.06 96 817 534 3.8 69.3 4.9
>0.06 49 788 46.6 3.8 30.7 49
Binge drinking last 12 151 573 0.214
months
Yes 101 107 73.3 3.0 64.8 7.6
No 50 466 26.7 3.0 352 7.6
AUDIT score 151 574 0.402
<8 80 822 45.7 4.3 555 6.5
8-15 53 965 41.4 53 339 5.8
16-19 4 851 3.9 1.3 3.0 1.2
>20 11936 9.0 2.4 7.6 3.0
Saliva test 149 312 0.181
Accept 115 148 71.9 3.0 78.6 4.6
Refused 31827 26.9 2.9 19.7 :
loss 2337 1.2 0.5 1.7 1.1
Cocaine 111327 0.086
Positive 4249 9.3 3.0 24 1.0
Negative 107 078 90.7 3.0 97.6 1.0
THC 111 328 0.774
Positive 3265 33 1.5 2.8 1.6
Negative 108 063 96.7 1.5 972 1.6
Benzodiazepines 111328 0.175
Positive 4379 1.4 0.9 4.6 2.7
Negative 106 949 98.6 0.9 954 2.7
Ecstasy 111317 0.683
Positive 231 0.3 0.2 02 0.1
Negative 111 086 99.7 0.2 99.8 0.1

(1) Since sample weights are not integer numbers, one unit difference in total estimates of some variables derive

from calculation of totals after the rounding its category estimates

(2) Person’s chi-square with Rao-Scott adjustment

HAOD and LAOD mean high and low alcohol outlet density, respectively.SE means standard error.

4. Discussion

Prevalence of drinking and driving was found to be high in both HAOD and LAOD.
We estimated that 85 345 drivers (56.3%) had drunk and then stated they intended to drive

during the survey. Such high prevalence, as well as the low frequency of a single lifetime

breath test (8.1% of drivers), speaks in favor of the need of enforcement of new legislation by
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random breath testing and sobriety checkpoints — measures found to effectively reduce DUI
worldwide (14, 49-51).

In opposition to our initial intuitive hypothesis, DUI prevalence was found to be
higher in LAOD strata, where about 60% of the drivers reported the intention to drive in the
subsequent hour. Behaviors associated to DUI, as previously DUI and have been a passenger
of a DUI driver(52-54), were also more prevalent on LAOD. It is hard to cross-compare our
findings with the available literature due to the fact former studies did not interview people in
context, i.e. in the moment they were leaving the bars from HAOD or LAOD after drinking
alcohol. Such findings do not speak in favor of targeted initiatives prioritizing high-density
areas, as seems to be intuitively simple and clear, but not scientifically sound in the context
analyzed. We hypothesize, instead, that the absence of any zoning or similar regulation has
blurred any putative association between high and low-density areas and car accidents due to
the fact that even areas defined as “low” (in comparison with high) density areas comprise too
high a number of bars, where alcoholic beverages are largely available.

As expected, we found a higher prevalence of problems other than the very intention
to DUI in the HAOD stratum when compared with the LAOD stratum. Notwithstanding, we
found clear evidence evidence to reject the null homogeneity hypothesis for just two alcohol-
associated harms under analysis. The prevalence of BAC levels defined as a criminal offence
(i.e. BAC > 0.06) was 1.5 times higher in HAOD, and there was strong evidence to reject
homogeneity. Prevalence of positive cocaine in the saliva test of individuals was almost four
times higher, with a p-value (0.086) indicating ‘some evidence’, as defined by Wild &
Seber(55), against the null homogeneity hypothesis. Yet we expect this to be an underestimate
of the actual prevalence of cocaine use, because this study was designed for estimating DUI
prevalence among subjects that had drunk. Thus all subjects with positive drug use must have
consumed alcohol beforehand, since no interview was carried out with individuals in settings
other than AOs.

In the case people consumed illicit drugs in alleys, empty houses, shooting galleries, at
home, etc., they would not be reached by our study, exception made to those who used illicit
drugs in these places and also attended an AO. In addition, our study used a small sample size
and had a high refusal rate (26%) for saliva tests.

Since the saliva test does not discriminate the variety and/or route cocaine is self-
administered, it can be hypothesized that these disquieting figures may be associated with the

recent increase of crack-cocaine usage in different areas of Brazil(56). Despite the limitations
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imposed by the very purpose of the survey, which has a clear focus on drinking and driving,
the high prevalence of cocaine use found in our study highlights the growing relevance
portrayed in recent years of driving under the influence of substances other than alcohol,
especially in countries where DUI prevalence has been low and stable (57, 58). However, this
is the first Brazilian study to assess the use of alcohol and other substances with a broader
focus than former studies highlighting truck drivers (59, 60) or victims of TC (29, 36).

Experimental studies using driver simulators(61), as well as longitudinal studies (62),
have consistently associated cannabis use with impairment in driving skills and increased risk
of TC, but the effects of other drugs on driving skills are still being debated (63, 64).
Considering the conceptual framework of the so-called amenity effect, HAOD would function
as “attractors” of people in general, among those drivers, who might drink and use drugs and
then drive, since the dual effect of alcohol and illicit substances on driving skills may be
additive or even synergic(65).

Last but not least, even in the absence of a significant association between a favorable
opinion about the recent legislation aiming at discouraging DUI and the actual adoption of
safer behaviors, the finding of a diminished chance to drink and drive for those without a
valid driver’s license seems auspicious. The proportion of potential drivers without a valid
driver’s license was found to be unacceptably high (~10% of the interviewees), but anyway
the absence of a valid license seems to function as a key disincentive for those who have
drank and intend to drive. We hypothesize drivers were afraid of being punished by both
infractions once caught in the sobriety posts, what would be translated into a harsh
punishment.

The findings discussed in this manuscript should be discussed taking in consideration
some limitations. One of these limitations is the relatively high refusal rate for the saliva test
that much probably underestimated the actual prevalence of substance misuse, as well as the
likelihood of driving under the influence of illicit drugs (DUID), as mentioned before.
Although predictors of DUID are still a matter of debate, our data suggest that areas with a
high density of alcohol outlets might function as hot spots in terms of illicit substance
trafficking and consumption, demanding a concerted effort to curb accidents associated with
both alcohol and other mind-altering substances.
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CONCLUSOES E CONSIDERACOES FINAIS

“Uma pessoa inteligente resolve um problema, um sabio o previne”

Albert Einstein

Apesar de o alcool ser considerado o terceiro mais importante fator de risco para
mortalidade e incapacidade, em todo o mundo (WHO, 2011), ndo ¢ trivial implementar
estratégias para prevenir as conseqiiéncias de seu consumo abusivo. Beber faz parte da
histéria da humanidade e agrega inumeros significados sociais e culturais a vida cotidiana de
individuos e suas redes sociais. Por exemplo, desde os sumérios, uma das primeiras
civilizacdes a fabricar cerveja, esta, além de ser apreciada por todas as classes sociais, possuia
o significado de congregar as pessoas, que costumavam ingeri-la utilizando canudos, a partir
de um unico recipiente. Os gregos aprenderam com os egipcios sobre a preparagao da cerveja,
mas preferiam o vinho. Em seus simposios, os filésofos bebiam uma mistura de vinho e agua,
alegando que com isso ficavam mais eloqiientes em seus discursos — sendo este o
comportamento definido como “civilizado”. Além disso, o vinho era um produto importante
de exportacdo e possivelmente contribuiu pra custear parte dos alicerces da civiliza¢ao
ocidental, oriundos da Grécia Antiga (Standage, 2005). Na realidade, assim como a
civilizagdo foi evoluindo, também o alcool se revestiu de valor econdmico crescente, € seria
ingenuidade imaginar que este ndo seja bastante relevante, atualmente. Diversos
pesquisadores vém alertando para a importancia dessa questao e da influéncia da industria do
alcool na sociedade e na politica, bem como para a necessidade de considerar como elas
atingem/sdo atingidas pela globaliza¢do e pela dindmica dos mercados emergentes (Babor et
al., 2010c; Caetano e Laranjeira, 2006). Considerando este cendrio desafiador, ¢ dificil
imaginar que medidas de restri¢do total, como a Lei Seca norteamericana — que vigorou na
década de 20 — sejam bem-sucedidas na sociedade ocidental contemporanea. Pelo contrario, a
Lei Seca se mostrou associada a um aumento expressivo das taxas de violéncia — em
decorréncia do comércio ilegal e de sua manipulag@o por grande organizagdes criminosas —, €
a diversos problemas de saude — relacionados a baixa qualidade das bebidas produzidas

ilegalmente (consultar verbete on-line em: http://en.wikipedia.org/wiki/Moonshine) — que os

maleficios desta superaram os beneficios decorrentes da diminui¢do do consumo de 4lcool per

Si.
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Existem, entretanto, outras possibilidades de regulacdo do consumo do alcool que
apresentam resultados cientificamente comprovados, € que sdo conhecidas dos pesquisadores
brasileiros — conforme revisdes publicadas em 2004 e 2007 (Duailibi e Laranjeira, 2007;
Laranjeira ¢ Romano, 2004). Apesar de certo atraso em relacdo a formulagdo e avaliagdo
sistematica de politicas publicas, quando comparado a nagdes desenvolvidas, nos tltimos dez
anos, o debate acerca da questdo tem experimentado substancial incremento, quantitativo e
qualitativo, e avangos t€m sido observados — como a implementagdo da Lei 11.705/08, por
exemplo.

Esta tese tratou de um ponto especifico associado a essas politicas — a
regulacao/auséncia de regulacao e consequente distribuicdo geografica/densidade de AO — e
de um tnico desfecho associado ao consumo de &lcool — DUI (e sua conseqii€ncia mais grave,
AT). Ao contrario das evidéncias relacionadas a violéncia, ndo ha consenso na literatura
internacional sobre essa associacdo, € apenas recentemente os pesquisadores vém se
dedicando a avaliar em detalhe o impacto local (no ambito de pequenas areas geograficas) da
densidade de AO — o que, conforme explicitado anteriormente, reflete seu impacto de forma
mais apropriada. Os estudos aqui apresentados seguiram essa premissa, tendo analisado,
detalhadamente, dados referentes a uma tnica capital brasileira.

O principal resultado do Artigo 1 foi um achado negativo: ndo foi observada
associacao estatisticamente significativa entre a densidade de AO e os ARC na cidade de
Porto Alegre. E plausivel supor que a densidade de AO seja tdo elevada, que qualquer AT
estard proximo de ao menos um ponto de venda de élcool, vide a distdncia mediana entre os
AT e os AO (inferior a 150m). Conforme discutido, ndo parece razoavel supor que essa
densidade elevada seja exclusividade de Porto Alegre, tanto pelos dados disponiveis para as
cidades de Sao Paulo e Vitoria (Laranjeira and Hinkly, 2002; Basilio e Garcia, 2006), quanto
pela natureza do mercado brasileiro de bebidas alcodlicos — relativamente “jovem” (com
relagdo as modernas industrias de bebidas, de distribuigdo e consumo de massa, ¢ ndo a
produtos artesanais/locais, predominantes em momentos historicos anteriores), em expansao €
pouco regulado (Babor et al., 2003). A avaliagdo dessa questdo em outros municipios ¢
fundamental, no sentido de incluir novas pegas na composicdo desse quebra-cabeca
representado pelo territorio e sociedade brasileira, assim como na provisao de dados que
possam ser utilizados na prevengao de AT em outras localidades.

Contudo, a principal limitacdo do estudo provavelmente também se estende a outros

municipios: muitas das bases de dados brasileiras ainda s3o bastante incompletas (ndo
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apresentam medidas de alcoolemia ou a localizagdo do AT, por exemplo), parece haver
dificuldades na coleta de dados, e possivelmente contam com um reduzido numero de
profissionais qualificados para sua andlise, na maioria das localidades. Some-se a isso o fato
incompreensivel de que as bases de dados ndo estejam interligadas (e, em certos casos,
tenham estrutura e contem com varidveis definidas, mensuradas e preenchidas de formas
distintas), e o simples ato de agregar dados secundarios torna-se um desafio herculeo. Alterar
essa cultura ¢ essencial para a elaboragdo de politicas publicas, e pesquisadores também
podem trabalhar nesse sentido, seja pelo uso direto dos dados e sua devolugao a sociedade,
seja pela formacgao de recursos humanos devidamente capacitados.

Outra implicagdo do Artigo 1 se refere diretamente a fiscalizagdo de transito. Com
uma densidade tao elevada de AO, seria dificil utilizar as informacdes obtidas nesta tese para
estabelecer locais para uma alocacdo otima de sobriety checkpoints, por exemplo. Todavia,
essa alta densidade parece ndo afetar apenas os motoristas. Segundo os dados do Artigo 2, ndo
foi observada diferenga significativa na prevaléncia de alcoolemia positiva entre condutores,
pedestres e passageiros. Isso estd de acordo com a idéia de que o consumo de alcool ¢ um
comportamento usual e culturalmente aceito em nosso meio — conforme sugerem os estudos
apontando o marketing abusivo desses produtos (Vendrame et al., 2010; Vendrame et al.,
2009). E relevante destacar dois aspectos desse artigo que sugerem a necessidade de
intervengoes adicionais e pesquisas futuras. O primeiro € a propor¢ao elevada de motociclistas
no conjunto de condutores de veiculos (78% dos motoristas). Claramente esta ¢ uma
populacdo vulneravel no transito, como ja apontado pela OMS (Peden et al., 2004), e
conhecer suas caracteristicas ¢ fundamental para elaborar estratégias adequadas de prevencao.
O artigo apresentado como material anexo discute essa questao (Breitenbach et al., 2011) e foi
desenvolvido, no NEPTA, um estudo especialmente destinado a avaliar “motoboys” (Kieling
etal., 2011).

O segundo ponto se refere a prevaléncia do uso de drogas. E interessante notar que
entre os individuos que saiam dos bares, conforme analise que consta do Artigo 4, a droga
mais freqlientemente utilizada foi a cocaina. Porém, entre as vitimas de transito,
especificamente entre os motoristas, a droga mais freqiientemente encontrada foi a maconha.
Sao necessarias novas pesquisas para avaliar essas diferengas, mas uma hipotese interessante
¢ a de que a maconha determinaria maiores alteracdes na capacidade de dirigir do que a
cocaina, e por isso aqueles que a utilizam estariam sob maior risco de sofrer um AT. Como

citado no texto, na literatura internacional, a maconha ¢, de fato, considerada a segunda droga
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que mais prejudica o dirigir, ap6s o alcool, mas usualmente a prevaléncia geral do uso de
maconha ¢ maior do que a de outras drogas ilicitas, o que dificulta sobremaneira distinguir
efeitos agregados (tributarios do consumo agregado) de efeitos especificos por unidade
consumida. O estudo das implicagdes do uso de drogas nos AT constitui uma area nova de
pesquisa, que recentemente foi considerada prioritaria nos EUA

(http://oas.samhsa.eov/2k10/205/DrugeedDrivineHTML.pdf). E evidente que ha uma

diferenca da situagdo do Brasil dos nossos dias em relacdo aos paises desenvolvidos: o beber e
dirigir estd relativamente estabilizado nestes ultimos devido a décadas de estudo e
investimentos desde os dados pioneiros de Borkenstein, de modo geral, as medidas de
prevengdo tém sido eficazes naqueles contextos. Isso coloca os brasileiros frente a um duplo
desafio: prevenir AT relacionados ao alcool e prevenir AT relacionados as drogas. Mesmo a
legislacdo de transito ¢ falha quanto ao ultimo item — ndo especificando claramente o que ¢
considerado droga, por exemplo — o que abre brechas para a fiscalizagdo e punicdo dos
infratores.

Cabe assinalar que o estudo em emergéncias ¢ parte integrante dessa tese porque fez-
se absolutamente necessario obter algum tipo de informacdo que pudesse ser utilizada na
estratificacdo de bares e turnos do Estudo 3. Considerando que a intencdo era representar a
populacdo de motoristas de Porto Alegre que bebia em pontos de consumo de alcool, era
fundamental saber como efetivamente se comportam os AT nessa cidade, e ndo apenas langar
mao, de forma automatica, dos dados de prevaléncia de outros paises, que indicariam, por
exemplo, maiores freqiiéncias de consumo nas noites de sexta-feira e sabado (Furr-Holden et
al., 2009). Essas altas prevaléncias foram igualmente verificadas no nosso estudo, mas
também foram evidenciadas freqiiéncias elevadas nos domingos e segundas-feiras, o que nao
era esperado, e determinou uma coleta de dados bastante distinta do que havia sido planejado
inicialmente, mas em sintonia com as especificidades locais. No projeto inicial, a coleta de
dados ocorreria somente nas noites de finais de semana. Caso isso tivesse ocorrido, enviesaria
os resultados associados a disponibilidade de pontos de venda, pois a maior parte dos
individuos entrevistados na areas de baixa concentracdo de AO foi abordada das 09h-21h, ¢ a
prevaléncia de DUI foi maior nessas areas, conforme discutido no Artigo 4.

O Artigo 3 discute a estratégia criativa utilizada para abordar de forma probabilistica
uma populacao flutuante. Este esfor¢o representa um aspecto diferencial dessa tese, pois trata
de um problema metodolégico atual e relevante de forma diferenciada. Todos os

procedimentos de calibragdo e as andlises subseqiientes s6 puderam ser analisados no
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software R (apesar dos programas SPSS, SAS, Stata tratarem amostras complexas, eles ainda
nao consideram os residuos de calibragdo — o que torna todas as medidas e procedimentos
dependentes da variancia, como o calculo do erro-padrdo e os testes de hipdtese, imprecisos).
O desenho proposto s6 foi possivel gragas aos dois estudos prévios, apresentou bom custo-
beneficio em relagdo a custos e tempo de coleta, e, principalmente, preservou a capacidade de
generalizar os achados. Além do que esta extensamente discutido no texto, vale acrescentar
que, no estagio atual da Ciéncia e com os financiamentos disponiveis no pais, ¢ importante
que sejam estimulados inquéritos populacionais com amostras que efetivamente representem
a populagdo as quais se referem. Na Saude Publica, todos os grandes inquéritos desenvolvidos
nos EUA, por exemplo, utilizam amostras complexas ha anos.

Finalmente, o Artigo 4 estimou que aproximadamente 85.345 motoristas beberam em
um AO e tinham intengdo de dirigir em seguida, ou seja, mais da metade dos individuos
pesquisados. Essa alta prevaléncia reforca novamente a necessidade de fiscalizar a
implementagdo da Lei 11.705/08, através de blitz € com a utilizagao do etilometro. Contudo, o
fato da prevaléncia ter sido maior nas areas de baixa concentracao de AO, ao contrario de
nossa hipdtese inicial, mas de acordo com os resultados dos Artigos 1 e 2, aponta para a
necessidade de medidas que limitem a disponibilidade do éalcool. Conforme apresentado na
revisdo da literatura, a disponibilidade de alcool pode ser entendida de quatro formas e
possivelmente seja preciso regulamentagdo mais ampla e integrada em relacdo a todas essas
formas, no pais. Entretanto, especificamente quanto a disponibilidade fisica do alcool, as
medidas propostas por estudos internacionais referem-se ao licenciamento para a venda de
alcool, areas de zoneamento urbano onde ¢ permitido ou ndo que um estabelecimento venda
bebidas alcoodlicas, assim como limites nos horarios e dias de funcionamento. Assim, €
fundamental pensar os problemas relacionados ao abuso de &lcool como passiveis de
prevencao, desde que adotadas estratégias pertinentes, ancoradas em evidéncias cientificas.
Embora medidas preventivas ndo sejam muito glamorosas, a histéria mostra que as vacinas,
por exemplo, aumentaram de forma substancial a expectativa/qualidade de vida das
populacdes a partir do século XVIII. Quica medidas regulamentadoras possam auxiliar na

prevengao das milhares de mortes que ocorrem no transito brasileiro.
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1. Aprovacio pelo Comité da Etica e Pesquisa

HCPA - HOSPITAL DE CLINICAS DE PORTO ALEGRE
Grupo de Pesquisa e Pos-Graduacgao
COMISSAO CIENTIFICA E COMISSAO DE PESQUISA E ETICA EM SAUDE

A Comissao Cientificae a Comissao de Pesquisa e Etica em Saude, que & reconhecida pela Comissao
Nacional de Etica em Pesquisa (CONEP)/MS como Comité de Etica em Pesquisa do HCPA e pelo Office
For Human Research Protections (OHRP)USDHHS, como Institucional Review Board (IRBO000921)
analisaram o projeto:

Projeto: (06-012 Versio do Projeto:  06/03/2006 Versdo do TCLE: (06/03/2006

Pesquisadores:
FLAVIO PECHANSKY

JOSE ROBERTO GOLDIM
RAQUEL BRANDINI DE BONI

Titulo: PREVALENCIA DE ALCOOLEMIA ACIMA DA LEGALMENTE PERMITIDA EM
INDIVIDUOS FREQUENTADORES DE POSTOS DE GASOLINA DE PORTO ALEGRE

Este projeto foi Aprovado em seus aspectos éticos e metodoldgicos, inclusive quanto ao seu Termo de
Consentimento Livre e Esclarecido, de acordo com as Diretrizes e Normas Internacionais e Nacionais,
especialmente as Resolugdes 196/96 e complementares do Conselho Nacional de Saude. Os membros do
CEP/HCPA néo participaram do processo de avaliagdo dos projetos onde constam como pesquisadores.
Toda e qualquer alteragéo do Projeto, assim como os eventos adversos graves, devero ser comunicados
imediatamente aoc CEP/HCPA. Somente poder&o ser utilizados os Termos de Consentimento onde conste
a aprovacao do GPPG/HCPA.

Porto Alegre, 07 de margo de 2006.

Pro®/Nadine Clausell
Coordenadora do GPPG e CEP-HCPA
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COMISSAO CIENTIFICA E COMISSAO DE PESQUISA E ETICA EM SAUDE
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Ets

RESOLUCAO

A Comissao Cientifica e a Comissao de Pesquisa e Etica em Saude, que é reconhecida pela Comissao
Nacional de Etica em Pesquisa (CONEP)/MS como Comité de Etica em Pesquisa do HCPA e pelo Office
For Human Research Protections (OHRP)/USDHHS, como Institucional Review Board (IRB0O0000921)
analisaram o projeto:

Projeto: 06-012

Pesquisador Responsavel:

FLAVIO PECHANSKY

Titulo: FATORES ASSOCIADOS AO BEBER E DIRIGIR EM INDIVIDUOS QUE FREQUENTAM
BARES E POSTOS DE GASOLINA EM PORTO ALEGRE

Data da Versao:
ADENDO 3 AO PROJETO 03/11/2008
Este documento referente ao projeto acima foi Aprovado em seus aspectos éticos e metodologicos, de

acordo com as Diretrizes e Normas Internacionais e Nacionais, especialmente as Resolugbes 196/96 e
complementares do Conselho Nacional de Salde

Porto Alegre, 10 de novembro de 2008.
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2. Folha informativa e autorizagdo tacita

VOCE esta sendo CONVIDADO a participar de uma pesquisa desenvolvida pela
Universidade Federal Rio Grande Sul - UFRGS e Hospital Clinicas de Porto Alegre - HCPA,
em parceria Governo Federal.

O OBJETIVO desta pesquisa ¢ avaliar a percepcao de risco a respeito de beber e
dirigir e relacionar isso com a presenca de substidncias como alcool, maconha, cocaina e
anfetaminas em pessoas que freqiientam bares e postos de gasolina de Porto Alegre.

COMO FAREMOS ISSO?
Nao sera coletado nenhum dado pessoal que possa identificar vocé. Inclusive o seu nome e
assinatura em um termo de consentimento.

Coletaremos saliva por meio de um salivete, que ¢ parecido com um cotonete grande e
utilizaremos as amostras de saliva para verificar a presenga de drogas.

Faremos um teste do bafometro com vocé.

Entrevistaremos vocé para saber alguns dados gerais (sem identificé-lo), tais como: sexo,
idade, escolaridade, informagdes o sobre o seu consumo de alcool e algumas caracteristicas de
como voce dirige.
A SUA PARTICIPACAO CONSISTIRA DE:
1) Coletar saliva no salivete.
2) Soprar o bafometro.
3) Responder algumas perguntas, por meio de uma entrevista ndo identificada.

O TEMPO necessario para responder a todas as perguntas ¢ de aproximadamente
dez(10) minutos.

ATENCAO:
A sua participagdo neste estudo ¢ totalmente voluntéria.
Algumas perguntas poderdo lhe gerar um certo desconforto, por isso mesmo que tenha
concordado em participar desta pesquisa, vocé podera desistir a qualquer momento, sem ter
que dar qualquer justificativa ou explicacao.
Nao sera coletada nenhuma informacao que possa identificé-lo.
As informagdes sobre presenca de substincias na saliva e sobre o bafometro serdo acessadas
por um codigo impessoal e utilizadas apenas pelo grupo de pesquisadores deste projeto.
Sinta-se a vontade para esclarecer quaisquer dividas antes de decidir sobre a sua
participacdo no estudo. No caso de concordar em participar do estudo vocés estard
autorizando a utilizacdo dos dados coletados para a pesquisa. Ressalvamos, que estes dados
serdo armazenados sem nenhuma identificacao pessoal.
PARA DEMAIS INFORMACOES vocé podera entrar em contato com os Dr. Flavio
Pechansky ou a Dra. Raquel De Boni pelo telefone 51- 3330-5813, de segunda a sexta-feira
pela manhi, ou através do e-mail: cpad.fm@terra.com.br. O Comité de Etica em Pesquisa do
HCPA, que aprovou o projeto, também pode auxiliar a esclarecer alguma duvida que vocé
tiver, pelo telefone 51-21018304.
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3. Fluxograma da coleta de dados

Fluxograma de Coleta

Mora em POA? |—— NAO—-FIM RESULTADO ENTREVISTA=0

SIM

v

SIM——FIM RESULTADO ENTREVISTA= 0

Ja participou?

NAO

Dirigiu 12 meses? [ NAO— FIM RESULTADO ENTREVISTA=9

SIM |

Bebeu no local? —sNAO—»FIM  RESULTADO ENTREVISTA=9

SIM |
Vai dirigir? [— Nf\o

Elegivel ndao selecionado

RESULTADO ENTREVISTA=3

Nuamero sequencial:
SIM - | 1,5,9, 13, etc

/

Entrevistar

Aceitou Recusou

!

RESULTADO ENTREVISTA=1 RESULTADO ENTREVISTA=5

**OBS: RESULTADO ENTREVISTA=7: pessoa sem condi¢bes de fornecer entrevista
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4. Folha de coleta(screening)
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5. Questionario

U
Secretaria Nacional Gabinete de Seguranca B 2 28K

de Politicas sobre Drogas

Codigo de identificagdo do caso:

Institucional vm pAls oe ToDoOS
GOVERNO FEDERAL

Data: / /

Hora de inicio da coleta: h

ENTREVISTADOR: Preencher os dados da folha de coleta e verificar se o individuo é elegivel. Em
caso positivo, entregar o Termo de consentimento tacito e iniciar a entrevista

1. Sexo:
(1) Masculino (2) Feminino
2. Qual a sua idade?
(1) anos
(2) Sem resposta
3. Qual a ultima série que vocé cursou?
1) Nunca estudou
2) Até 42 série
3) 5@ a 82 série
4)12 série do 2° grau até 2° grau incompleto
5) 2° grau completo
6) Superior incompleto
7) Superior completo
8) Curso técnico completo
9)Outro
999) Preferiu ndo responder
4. Com quem vocé mora?
1) Sozinho
2) Com companheiro/a, sem filhos
3) Com companheiro/a, com filhos
4) Sem companheiro/a e com filhos
5) Com pais
6)Outro
5. Qual a sua situagio de emprego?
1) Empregado ou auténomo
2) Desempregado ou sem trabalho
3) Aposentado
4) Incapacitado
5) Dona de casa
6) Estudante
999) Preferiu nao responder
6. Qual sua renda individual?
1) R$
999) Sem resposta
7. Qual sua renda familiar?
1) R$
999) Sem resposta
8. Para onde vocé esta indo?
1) Propria casa
2) Casa de alguém
3) Trabalho
4) Restaurante
5) Bar ou similar

6) Clube / Local esportivo
7) Posto de gasolina
8) Hotel / Motel / Pensao
9) Outro
999) Preferiu ndo responder
9. Nos iultimos 12 meses, vocé
alguma vez dirigiu depois de beber
qualquer quantidade de alcool?
1) Sim.
2) Nao [fPular para questdo 11]
999) Nao sei / nao lembro [Pular para
guestdo 11]
10.Isso aconteceu antes ou depois da
alteragdo da lei sobre beber e dirigir
(19 de junho de 2008)?
(1) Antes
(2) Depois
(3) Ambos
11.Existe um limite de alcool no
sangue a partir do qual o motorista
podera ser preso por beber e dirigir.
Vocé sabe qual é este limite?
1) Sim. Qual &? [Informar]
2) Nao [Informar qual €]
12.Na sua opinido dirigir depois de
beber é perigoso?
(1)Sim (2) Nao (3) Nao sei
13. Na sua opinido o consumo de
qualquer quantidade de alcool antes
de dirigir aumenta o risco de
acidente?
(1) Sim (2) Nao (3) Nio sei
14. Na sua opinido, qual chance do
motorista que esta dirigindo apos
beber ser parado por um policial para
fazer o teste do bafometro?
(1) Alta (2)Moderada (3)Baixa (4) Nao sei
15.Alguma vez na vida vocé ja sofreu
um acidente enquanto dirigia um
veiculo automotor apés ter bebido 2 ou
mais doses de alcool?
(1) Sim (2) Ndo
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16.Alguma vez na vida vocé ja foi
passageiro de um condutor que tivesse
bebido qualquer quantidade de alcool?
(1) Sim (2) Nao

17.Alguma vez na vida voce ja foi
parado por um policial para fazer o
teste do bafometro?

(1) Sim (2) Nao

18.Vocé é a favor ou contra a lei que
proibe qualquer consumo de alcool
antes de dirigir?

(1) A favor (2)Contra (3)N3o sei

19. Vocé mudou seu comportamento
em relacdo ao beber e dirigir apos a
implementagdo da lei 11.705?

(1) Sim

(2) NaofPule para questao 21]

(3) Nao bebe

20.Como? [Pode marcar mais de uma
opgdo]

1) Passou a utilizar taxi / van / transporte
coletivo

2) Alguém do grupo ndo bebe para poder
dirigir

3) Bebe somente quando nao vai dirigir
4) Diminuiu o consumo de alcool

5) Diminuiu a freqiiéncia a bares,
restaurantes, postos de gasolina, baladas.
6)Outro:

21.Vocé vai dirigir na préxima hora?
(1) Sim (2)Nao (pule para questio 23)
22.Que tipo de veiculo

(1) Carro

(2) Moto

(3) Outro. Qual ?....

23.Voceé utiliza cinto de seguranca?
(1) nunca

(2) quase nunca

(3) quase sempre

(4) sempre

(5) ndo se aplica

24.Vocé utiliza capacete?

(1) nunca

(2) quase nunca

(3) quase sempre

(4) sempre

(5) nao se aplica

25.Vocé tem carteira de motorista?
(1) Sim (2) Nao

26.Como vocé vai embora?

(1) Dirigindo

(2) De carona com alguém que bebeu

(3) De carona com alguém que ao bebeu
(4) Taxi

(5) Transporte coletivo (6nibus, lotacdo)
(6) A pe

(7) Outro. Qual?...

27.Para qual bairro vocé vai?(Escrever)

28. Vocé bebeu alguma bebida de
alcool hoje?

(1) Sim (2) Nao [fPular para questio 32)

29, Quanto tempo faz que vocé bebeu
sua ultima dose de bebida alcodlica?

(1) Ha h min

(999) Nao sabe ou preferiu ndo responder
30.Que tipo de bebida vocé ingeriu?

(1) cerveja

(2) vinho ou champagne

(3) destilados

(4) ice ou cooler

(5) outro. Qual?....

31.Vocé acha que a sua habilidade para
dirigir esta prejudicada por este
consumo que vocé descreveu?

(1)Sim (2) Nao

ENTREVISTADOR:Agora vou  fazer
algumas perguntas sobre seu consumo
de dlcool nos dltimos 12 meses

32.Com que freqiiéncia vocé consome
bebidas alcoodlicas?

(0) Nunca (pule para questio 40)

(1) 1 vez por més ou menos

(2) De 2 a 4 vezes por més

(3) De 2 a 3 vezes por semana

(4) 4 ou mais vezes por semana

33,Quantas doses alcodlicas vocé
consome tipicamente ao beber?
(0oul

(1)2o0u3

(2)4o0ub

(3)60u7

(4) 8 ou mais

34.Com que freqiiéncia vocé consome
cinco ou mais doses de uma vez?

(0) Nunca

(1) Menos do que uma vez ao més

(2) Mensalmente

(3) Semanalmente

(4) Todos ou quase todas os dias
ENTREVISTADOR: Se a soma das
questoes 33 e 34 for 0, avance para 40
35. Quantas vezes ao longo dos ultimos
12 meses vocé achou que ndo
conseguiria parar de beber uma vez
tendo comegado?

(0) Nunca

(1) Menos do que uma vez ao més

5]
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(2) Mensalmente

(3) Semanalmente

(4) Todos ou quase todos os dias
36.Quantas vezes ao longo dos ultimos
12 meses vocé, por causa do alcool, ndao
conseguiu fazer o que era esperado de
voce?

(0) Nunca

(1) Menos do que uma vez ao més

(2) Mensalmente

(3) Semanalmente

(4) Todos ou quase todos os dias
37.Quantas vezes ao longo dos ultimos
12 meses vocé precisou beber pela
manha para poder se sentir bem ao
longo do dia apos ter bebido bastante
no dia anterior?

(0) Nunca

(1) Menos do que uma vez ao més

(2) Mensalmente

(3) Semanalmente

(4) Todos ou quase todos os dias
38.Quantas vezes ao longo dos ultimos
12 meses vocé se sentiu culpado ou com
remorso depois de ter bebido?

(0) Nunca

(1) Menos do que uma vez ao més

(2) Mensalmente

(3) Semanalmente

(4) Todos ou quase todos os dias
39.Quantas vezes ao longo dos tltimos
12 meses vocé foi incapaz de lembrar o
que aconteceu devido 3 bebida?

(0) Nunca

(1) Menos do que uma vez ao més

(2) Mensalmente

(3) Semanalmente

(4) Todos ou quase todos os dias

40. Voceé ja causou ferimentos ou
prejuizos a vocé mesmo ou a outra
pessoa apos ter bebido?

(0) Nao

(2) Sim, mas ndo nos ultimos 12 meses

(4) Sim, nos ultimos 12 meses

41.Algum parente, amigo ou medico ja
se preocupou com o fato de vocé beber
ou sugeriu que vocé parasse?

(0) Nao

(2) Sim, mas ndo nos ultimos 12 meses

(4) Sim, nos ultimos 12 meses
ENTREVISTADOR: FACA O TESTE DO
BAFOMETRO

42.Bafometro(escreva todos os
numeros que aparecem na tela ou
"0" , se alcoolemia = zero)

(1) Resultado:

(2) Negou-se a realizar

(3) Coleta impossibilitada. Motivo:

ENTREVISTADOR: INICIE O TESTE DE
SALIVA. ANOTE O CODIGO DE
IDENTIFICAGAO DO CASO NO
QUANTISAL.
43.Teste de saliva:
(1) Coletou
(2) Recusou-se a coletar (finalize)
(3) Ultrapassou os 10 minutos e recoletou
(4) Ultrapassou os 10 minutos e recusou-se a
recoletar (finalize)
(5) N&o finalizou / desistiu durante a
coleta(¥inalize)
ENTREVISTADOR: EXPLIQUE O FOLDER
ENTREVISTADOR: REALIZE A ENTREGA
DO BRINDE, FEEDBACK E AGRADECA
44.0bservacoes:

(1)Sim.Qual?

(2)Nao
45.Hora do término da coleta:

h min

Estrato geografico: |___|
SetorIBGE: |___|__ | |1
Codigodobar: |__ |_ |
Dia da semana: (1) domingo (2) segunda
(3) terca (4) quarta (5) quinta (6) sexta
(7) sabado
Turno: (1)03:00 - 9:00

(2)09:00 - 15:00

(3)15:00 — 21:00

(4)21:00 - 03:00

Coletador:
Nimero de ordem do entrevistado:
QUantisal:

127



6. Capitulo Estudo 1

(De Boni et al., 2010)

Secao B - capitulo XI

Geoprocessamento no estudo da relagdo entre acidentes de transito e

bares em Porto Alegre

Raquel De Boni, Francisco Inacio Bastos, Eliseu Weber, Heinrich Hasenack, Flavio Pechansky.

Introducao

Geoprocessamento é definido como o "conjunto de tec-
nologias para o tratamento e manipulagio de dados geo-
graficos, através de programas computacionais”(Carvalho,
Pina et al, 2000), sendo os sistemas computacionais que
desempenham tais tarefas de forma integrada denominados
Sistenas de Informacio Geogréfica (SIG). Os SIG adicionam
varidveis referentes a “localizacdo espacial” (por exemplo,
coordenadas geograficas referentes 3 latitude e longitude)
a dados de natureza diversa - propriamente geogréfica (por
exemplo, o relevo de uma cadeia montanhosa ou o tracado
de um rio) ou ndo (por exemplo, a populacdo de uma dada
ddade ou a incidéncia de uma determinada doenca)- definin-
do-se, assim, uma interface que pode dar lugar a projectes
cartograficas (mapas) e fadlitar a apresentacio e tratamento
de informactes (Cimara e Queiroz, 2001},

As aplicactes dos SIG podem ser de natureza basicamen-
te descitiva (produgio de cartogramas ou mapas temati-
cos) ou analitica, com o auxilio de métodos com putacionais
efou estatisticos de andlise, como na assim denominada and-
lise estatistica espadal. Ainda que de forma exclusivamente
descritiva, cartogramas constituem estratégias poderosas e
simples de visualizacio de dados, como na célebre série de
cartogramas sobre o mundo contempordneo, que se trans-
formou em um livio de muito sucesso, denominado "0 Atlas
do Mundo Real” (Dorling, Newman et al., 2008).

As ferramentas do que hoje denominamos SIG comeca-
ram a ser utilizadas ja na década de 50, quando foram desen-
volvidas para a area militar, especialmente em decorréncia da
Guerra Fria (Who, 2008). Até recentemente, seu uso em sall-
de era muito restrito, em fungéo dos custos e complexidade
dos softwares utilizados, o que tornava dificil e trabalhosa a
extracdo de informacdes relevantes para a drea de satde pu-
blica (Who, 2008). Esta situagdo mudou nas ultimas décadas
e 05 SIG vém sendo utilizados com cada vez mais frequéncia
para a determinagio geografica da distribuicio de doengas
(Kistemann, Munzinger et al., 2002, anilise espadial e tem-
poral de tendéncias (Wu, Guo et al., 2009), mapeamento de
populagoes sob risco (Murray, Marais et al., 2009), avaliagao
de alocacio de recursos, planejamento e monitoramento de
intervencies ao longo do tempo {(Geanuracos, Cunningham
et al., 2007), inclusive no Brasil (Carvalho, Pina et al., 2000).
Uma das primeiras observagies ao inidar o estudo de aci
dentes de trdnsito (AT} em Porto Alegre em 2006, foi a de
que existem variadas fontes de informagdo sobre os mesmos,
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provenientes de diferentes érgdos e instituigies. A despeito,
entretanto, da disponibilidade de dados, ha uma dificuldade
de integracdo dos mesmos de forma a analisar suas relagbes
com o uso de dlcool ou com outros fatores associados, como
sazonalidade, as condigées das rodovias ou fluxo de veiculos.
De um modo geral, as bases de dados ndo sdo interligadas,
@ ndo necessariamente ha campos em comum, com informa-
¢oes completas e coerentes, que permitiiam sua vinculagio
("linkagem") de forma rdpida e facil. Essas dificuldades trans-
formam a analise em um trabalhe arduo, longo e oneroso,
que, por vezes, precisam lancar mao de métodos refinados,
como a linkagem probabilistica {(Malta, Bastos et al., 2009).
Nesse sentido, o ferramental utilizado em geoprocessamento,
desde que superadas as dificuldades mencionadas, se mos-
tra Otil ndo apenas para com preender o fendémeno em si {os
acidentes de trinsito relacionados ao dlcool) e as principais
variaveis associadas a ele, mas também permitir a vinculacio
e o tratamento integrado dos dades de diferentes bases para
fins de andlise, formulacio, monitoramento e avaliagio de
politicas publicas (Thomas, 1992). Estudos internacionais o
utilizam na analise e prevengao de AT, e alguns deles vém ob-
servando que os locais onde os individuos consomem bebi-
das alcodlicas podem ser considerados indicativos da chance
de beber e dirigir — sugerindo que a densidade de pontos de
venda de bebidas é diretamente proporcional ao nimero de
acidentes de trdnsito relacionados ao dlcool (Treno, Johnson
at al., 2007).

Neste capitulo, discutem-se subsidios para a utilizagao do
instrumental de geoproc 1to como f ta para 0

estudo da ocorréncia e distribuigao espacial de AT associados
ao consumo de dlcool. Para tal, langou-se mdo de um estu-
do realizado em Porto Alegre, compreendendo a integragao
de diversas fontes de dados e a determinagio das areas do
munidpio de Porto Alegre com maior concentracio de AT
com vitimas, relacionados ou ndo ao consumo de alcool, e as
areas com maiores densidade de estabelecimentos onde sao
consumidas bebidas alcodlicas.

Método

Foi realizado um estudo exploratario, utilizando dados
secundarios provenientes de diterentes fontes, listadas a se-
qguir. Inicialmente foi realizada a padronizacio do nome dos
logradouros, entre a tabela de atributos do mapa de eixos
de ruas e as tabelas com os enderegos dos acidentes e dos
bares. Como cada base de dados armazenava o nome dos
logradouros de uma forma distinta, essa padronizacao foi
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De Boni e cols.

Geoprocessamento da relagao entre acidentes de trinsito e bares em Porto Alegre

Secgéo B — Capitulo XI

fundamental para possibilitar a localizacio dos dados pela
geocodificacio dos respectivos enderecos, Esse processo foi
realizado de forma totalmente manual, consumindo tempo
considerdvel. Em seguida, foram obtidos os seguintes dados:

1. Empresa Piblica de Transportes e Circulacio (EPTC): a
EFTC disponibilizou a base de dados de acidentes de
transito referente ao ano de 2007. Esta base & compos-
ta pela localizacio {enderego) dos AT e contempla as
seqjuintes varidveis: presenca de vitimas fatais ou ndo-
fatais, condictes meteoroldgicas, data, hora, tipo do
acidente {abalroamente, atropelamente, colisio, capo-
tagem, chogue e queda), tipo de veiculo (caminhdo,
mato, dnibus, lotacio, carro, bicicleta).

2. Secretaria de Indidstria e Comércio de Porto Alegre
(SMIC): a SMIC disponibilizou os enderecos de registros

de alvard de estabelecimentos dassificados como bar

de transio née-

chopp, bar-café, boliches ou bilhares, boates, casas no-
turnas e lojas de conveniéncia, Foram selecionados esses
estabelecimentos por serem considerados locais onde os
individuos costumam ingerir bebidas alcodlicas.

Os dois conjuntos de dados provenientes da EPTC e SMIC
e o exo de ruas do municipio de Parto Alegre foram impor-
tados para o programa lerraview (Inpe el al, 2009), onde
foram processados, elaborados os mapas tematicos e condu-
zida a analise exploratonia buscando identificar aglomerados
de acidentes e bares. Para tal, foi utilizada a estimativa de
Kernel —= “'técnica de interpolagdo que gera uma superficie
de densidade para a identificacdo visual de “dreas quentes”
{..), sendo drea quente uma concentracdo de eventos que
indica de alguma forma a aglomeracio em uma distribuicio
espacial.” (Barcellos, 2007). Resumidamente, o Kernel resulta
de uma divisao em grade da drea do estudo, onde o nimero
de eventos pode ser contado por célula, quando se buscam

Fiqura 1: Superficie e densiiade de
dados da EFTC (2007}

ao alcool em Forto Alegre, chtida através da técnica de Kemel wilizando

Alvorsda
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®

estimativas de densidade. Em seguida, sio calculadas estima-
tivas de densidade para as areas vizinhas, utilizando fungées
de Kernel, o que fornece uma superficie de “suavizacao” das
areas guentes, Para a realizacio do Kernel, dois pardmetros
sdo essenciais: a largura da banda (ou raio) — que vai fornecer
o gradiente de suavizacdo ~ e o tipo de cilculo a ser realiza-
do. Messe estuda, foi utilizade o cilculo de densidade, e fo-
ram testadas diversas larguras de banda, indlusive a adapta-
tiva. Porém, para poder obter alguma forma de comparacio
entre os diferentes eventos (acidentes e bares), nesse capitulo
serdo apresentados mapas de Kemel que utilizaram raio =
0.6 km.

Resultados

A base de dados da EPTC apresentava um total de 23.333
acidentes registrados em 2007, Destes, foram selecionados
aqueles gue envolviam como vitimas, condutores de carros of
ou motos (4.580 AT). Estes dados foram entdo geocodifica-

Figura 2: Superficie de densidade de acidentes de rénsita relacit

EFTC (2007).

dos, a partir do endereco, sendo identificados com sucesso
4,235 AT (perda de 7,5% dos registros disponiveis). Do total
de acidentes com vitimas, 976 (21,3%) foram considerados
relacionados, a principio, ao consumo de dloool - ou seja, a
despeito da auséncia de dados sobre a alcoolemia dos con-
dutores, aconteceram a noite (entre 20h e 04h), Acidentes
com essas caracleristicas sao considerados em estudos in-
lernacionais como indicativos de influéncia do uso de dlcool
(Voas, Romano et al., 2009), utilizando-se, portanto, um pro-
xy de acidentes associados ao dlcool em estudos ecoldgicos.

A base de dados de estabelecimentos da SMIC apresenta-
va 2.027 registros, dos quais foram exduidos 513 registros
por apresentarem duplicacdo. Dos registros vilidos, foram
geocodificados 1.498 estabelecimentos, o que resultou em
uma perda de 3%.

As dreas com allas concentragies de AT ndo-relacionados

ao alcool em Porto Alegre, obtida através da técnica de Kemel ufilizando dados

Alvorads
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ao alcoal, AT relacionados ao alcool, e pontos de vendas de
bebidas alcodlicas, apos a realizacio da técnica de Kernel,
podem ser visualizadas nas Figuras 1, 2 e 3 respectivamente.

Conforme a conduséo do estudo de Joyee (2009), avalian-
do a percepcio do uso de geoprocessamenta por gestores da
area da saide, a ulilizagio do SIG permite estabelecar uma
linguagem comum enlre os diferentes sujeitos envalvidos na
formulagdo e avaliagio de politicas piblicas. Porém, perma-
nece a dificuldade de que a interpretacio dos mapas estd
potencialmente sujeita a vieses oriundos de campos de acio
efou conhecimentofformagtes diversas. Com isso em mente,
o autor sugere que, na utilizacao e interpretacio de achados
de analise que empregam o geoprocessamento, sio funda-
mentais equipes trabalhando em contexto colaborativo —nao
apenas para uma adequada utilizacio das andlises, mas tam-
bém para a interpretacio de resultados e viabilizacao do uso
das ferramentas (Joyce, 2009).

e 58 P TR

Um exemplo bastante pritico e simples dessa interacio
produtiva entre profissionais de geoprocessamento (como
gedgrafos e cartografos), gestores e profissionais de sadde
teve lugar no Distrite Sanitdrio de Pau da Lima, Salvador,
Bahia, onde a montagem de um SIG de facil operacio con-
tribuiu substandialmente para o planejamento, gestio e ope-
ragao cotidiana das unidades de satide locais, com beneficios
evidentes para gestores, profissionais de satide e a populagao
local (Kadt @ Tasca, 1993).

Ao se observar os mapas, percebe-se nas dreas averme-
lhadas as maiores concentrages de evenlos (acidentes de
transito). Areas de grandes concentragaes de acidentes, re-
lacionados ou ndo ao consumo de dleool, coincdem com
dreas densamente povoadas, e induem avenidas com fluxo
intenso de veiculos.

Na presente etapa do estudo (exploratoria) nao foi avalia-
da estatisticamente a varidncia nas distribuiciies de acidentes

bebidas alcodlicas na cidede no municipio de Porfo Alegre, oblida através da

téenica de Kemel utifizando dados da SMIC (2007).

Alvorads
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entre dreas de concentracio de Al relacionados ao alcool
e ndo relacionades, embora visualmente observe-se grande
semelhanca entre pontos de maior incidéncia de ambos os
acidentes. A visualizagdo das dreas de maior concentragdo,
na realidade, é muito atil para o levantamento de hipoteses
e guestdes de pesquisa a serem aprofundadas mediante o
emprego de métodos analiticos.

Por exemplo, quais seriam as caracteristicas dessas dreas e
quais as diferencas em relacio a dreas de baixa densidade de
AT? Muito possivelmente algumas explicactes plausiveis es-
tariam relacionadas ao fluxo de veiculos, a densidade popu-
lacional e & densidade de dreas comerdiais nas regides. Outra
fuestio a ser investigada é sua associacdo com as areas de
alta densidade de bares, visto que ambas sao em grande par-
te coincidentes, especialmente as “areas quentes” dos bares
e as de AT relacionados ao consumo de dlcool.
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8. Capitulo Estudo 2

(Soibelman et al., 2010)

Segao B - capitulo IX

Consumo de alcool e drogas entre vitimas de acidentes de transito
atendidas em emergéncias de Porto Alegre

Mauro Soibelman, Daniela Benzano, Raguel De Boni, Lisia Von Diemen e Flavio Pechansky.

O uso de dloool e drogas freqiientemente leva a admis-
soes em Centros de Atendimento a Emergéncia ou Trauma
(CAET), sendo estimado que os problemas decorrentes deste
us0 sejam responsaveis por aproximadamente 15% de to-
dos os atendimentos realizados em salas de emergéndia dos
EUA (Global Road Safety Partnership, 2007; Bendtsen P et al,
1999). As principais causas destes atendimentos sio aciden-
tes, overdoses e complicagées clinicas relacionadas ao uso
de substindias (Global Road Safety Partnership, 2007), sendo
que as drogas mais freqientemente responsaveis por levar
padientes as salas de emergéncia sdo o dlcool, a cocaina, a
maconha e a heroina (De Boni, et al, 2008). Em estudo re-
alizado em emergéncias de 16 paises, alcoolemia maior de
0,08 mg/dL foi significativamente associada a lesdes mais
graves, sendo que a maior percentagem de atendimentos
com alcoolemia positiva foi secunddria a lesées relacionadas
a violéncia (Erin Kelly SDIR, 2004). Mo Brasil, foi realilizado
um estudo de prevaléncia do uso de substincias em CAET
(Fergusson DM, 2001}, avaliando pacientes atendidos por
qualquer lesio traumatica. Constatou-se uso de dleool em
11% dos casos, cannabis em 13,6% & cocaina em 3,3%. No
Haspital de Pronto Socorro de Porto Alegre (HPS), dados es-
timam que a prevaléncia de atendimentos nos quais consta-
tou-se intoxicagdo aguda por alcool varia de 16 a 57% (Gibb
KA et al, 1984), Em vitimas de violénda, este nimero chega
a 70% dos atendimentos, sendo gque a maioria dos individuos
nestas condicdes é do sexo masculino, com idade entre 15 e
35 anos, atendidos princdipalmente a noite (Gjerde H et al,
2008).

0s acidentes de transito também sdo responsaveis por
grande parte dos atendimentos em CAET, e estio fortemente
assodados ao uso de substincias psicoativas. Em hospital de
trauma americano, foram testadas para uso de alcool e dro-
gas vitimas de AT {que representaram aproximadamente dois
tergos dos atendimentos realizados naquele periodo). Des-
tas, 65,75% apresentaram screening positivo para dlcool ou
drogas, sendo a metade positivo para outras drogas - exceto
dleool - e um quarto positivo para maconha. Confirmando
dados da literatura internacional, estudo com vitimas de aci-
dentes atendidas em hospitais de Belo Horizonte mostra que
a maioria dos motoristas pesquisados {acima de 70%) era do
sexo masculino, com idade média de 26 anos. Além disso,
27,7% dos motoristas havia ingerido bebidas alcoclicas (Kelly
E. et al, 2004). Como se pode perceber, os estudos inter-
nacionais apontam que o dlcool ndo é a dnica substinda
psicoativa que influi significativamente nos comportamentos
relacionados a transito. Entre as SPA flicitas, a maconha vem

72

sendo fortemente associada a AT (Nery Filho A. et al, 1997,
Stowell AR, 1998). Em 2006, Jones e colaboradores demons-
traram que a idade do inicio de consumo de maconha e a de-
pendéncia da droga eram preditores de dirigir sob efeito de
cannabis para mulheres (Valencia-Martin JL, et al, 2008), Na
Franca, em estudo de caso-controle com base populacional,
motoristas detidos no trinsito com teste positivo para maco-
nha apresentavam risco 3 vezes maior para serem culpados,
sendo constatada uma assodacio do tipo dose-efeito (Walsh
IM et al ,2008).

Dois hospitais de trauma da cidade de Porto Alegre re-
cebem mais de 90% dos acidentes de trinsito da cidade: o
Haspital de Pronto Socorro (HPS) e o Hospital Cristo Redentor
(HCR). Em média, o HPS realiza 600 atendimentos a vitimas
de AT por més. Deste total, estimativas apontam que 45%
das vitimas sao motociclistas e 42% sdo motoristas ou pas-
sageiros de veiculos (MPV), O HCR realiza, em média, 300
atendimentos a vitimas de trinsito por més, estimando-se
que as proporcies entre os tipos de atendimento sejam se-
melhantes, Nio ha, entretanto, dados especificos assodando
estes nimeros ao uso de dlcool e drogas.

O objetivo principal deste estudo foi estimar a prevalén-
cia do uso de dleool e de outras substincias psicoativas nos
pacientes atendidos por acidente de trinsito (AT) nos dois
principais CAETs de Porto Alegre @ comparar os fatores asso-
ciados entre individuos com e sem alcoolemia detectada,

Método

Delineamento e Amostragem

Foi delineado um estudo transversal para obter uma
amostra consecutiva de todos os pacientes com idade supe-
rior a 18 anos atendidos no HPS @ no HCR por terem sofrido
Al tanto na condicao de motorista quante de passageiro ou
pedestre. Estes centros foram escolhidos por serem os pring-
pais servicos de referéndia para atendimento a trauma na d-
dade de Porto Alegre, Os dados foram coletados durante 45
dias, entre outubro e novembro e 2008. Critérios adiconais
para a inclusio dos sujeitos no estudo foram: apresentar con-
digoes clinicas e cognitivas para fomecer o consentimento
pos-informacio e para responder as perguntas da entrevista,
sempre realizada apos o atendimento médico inicial e a es-
tabilizagio do paciente. lNos casos em que os pacientes nao
apresentavam as condigbes necessarias para os procedimen-
tos do estudo no momento da primeira abordagem pelos
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entrevistadores, buscou-se o consentimento e a realizacio
da entrevista com um familiar ou outro acompanhante, bem
como foram coletadas amostras de urina para as medidas
toxicoldgicas. Tio logo o paciente apresentasse as condigtes

Figura 1 - Fluxegrama de Coleta

referidas, era solicitada ratificacio do consentimento, sem o
que a urina coletada e as informacoes obtidas previamente
com acompanhantes eram descartadas, A figura 1 esquema-
tiza as etapas da coleta de dados,

I ACIDENTE DE TRANSITO

v

CHEGADA AD HOSFITAL

v

I Identificacao do paciente
Encaminhamento ao setor de
atendimento

v

Atendimento médico inicial

v

v

SEM condigoes COM condigbes
de entrevista de entrevista
Coletar urina e armazenar 1. TCLE
2. Enlrevista
3. Aleoolimetro
* 4 saliva
5. Folder do sequimento (Economia)
Tentar realizar entrevista com e brinde NEPTA
familiar ou 6. Armazenar material
acompanhante - TCLE 7. Revisar a entrovista
Entrevista 0K S Entrevista NAO & possivel
Registrar dados obtidos com +  Desprezar urina
familiar/acompanhante . Registra sexo e idade do caso +
motive de nao ter side entrevistado e
gravidade do trauma

Paciente adquire condigoes
clinicas e cognitivas

v

. Refazer TCLE

" Completar a entrevista

+  Ammazenar urina obtida ou utilizar
teste de saliva
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v

. Desprezar Urina

* Registra sexo e idade do caso +
motive de nao ter side entrevista-
do e gravidade do trauma
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Medidas

0 deslecho principal foi a presenca de alcool aferida na
urina ou através de medida direta em amostra de ar alveclar
por elilémetro. Essa, assim como oulras varidveis de interesse
({renda, idade, escolaridade, uso de outras substincias, local
do acidente, horario do acidente, situagio da vitima - passa-
geiro, condutor ou pedestre -, tipo de veiculo e diagnostico
de abuso e dependéncia), sao descritas neste capitulo.

Equipe, logistica e coleta de dados.

foram selecionados 51 entrevistadores, estudantes ou
profissionais de dreas ligadas a salde. Todos receberam trei-
namento sobre o atendimento prestado a pacientes vitimas
de AT em servicos de emergéncia, modo de abordagem do
paciente e dos familiares para a pesquisa, técnica de entrevis-
ta, consentimento pos-informacdo, coleta de urina e saliva,
utilizacdo do etildmeto e de insercio das respostas da entre-
vista e demais informacdes em PDAs | em formato similar a
coleta e insercio de dados da amostra de rodovias federais
(Capitulo VII). Os treinamentos incluiram discussdo do ins-
trumento de coleta (questionario)' e simulagtes de todos os
procedimentos.

Como primeiro passo, visando a apresentacao do projeto,
foi estabelecido contato pessoal de responsaveis pelo estudo
com diretares dos dois Centros de Atendimento a Fmergén-
cia ou Trauma selecionados. Antes do inicio do estudo pilo-
to, os coordenadores do estudo estabeleceram contato com
chefes de selores dos dois hospitais, identificados como fa-
cilitadores para a operacionalizacio da pesquisa. Essa abor-
dagem permitiu a adequacio dos procedimentos de coleta 3
rotina de atendimento de cada local. Antes do inicio das en
trevistas, como parte da estratégia para facilitar o trabalho da
equipe de entrevistadores, a direcio de cada hospital enviou
correspondéncia a todos os chefes dos setores envalvidos,
informando a data de inicio da coleta e a relagao nominal dos

entrevistadores.

Para a coleta de dados, foram organizados turnos de tra-
balho de 4 horas de duragio. Cada turno contou com a pre-
senca de um gerente de coleta e de dois a quatro coletadores
(conforme a prevaléncia estimada de acidentes no turno), O
gerente preenchia um formuldrio com dados sobre as entre-
vistas, tais como hordrio e idade de cada entrevistado, total
de entrevistas realizadas no turno, casos de pacentes ainda
sem condicoes para entrevista, a fim de serem abordades no
plantdo sequinte, além de observacdes relevantes, nomes
e assinaturas dos coletadores presentes. Mo HPS, o geren
te identificava a entrada de qualquer acidentado de transito
para atendimento através de pesquisa em um computador
do hospital, gerenciando as entrevistas com os coletadores.

Mo final de cada entrevista, o gerente verificava todo o ma-

terial, providenciando eventuais complementos ou corregtes
necessarios. Mo HCR, sem acesso ao cadastro informatiza-
do, o gerente percorria os corredores e salas de atendimento
para identificar os acidentados de trinsito gque preenchiam
critérios para inclusao no estudo. Os demais procedimentos
foram similares, Ao 1érmino da entrevista, foram distribuidos
folhetos? com informacoes sobre o impacto do uso de dlcool
no lrdnsito, incluindo aspectos da legislacdo brasileira e ofe-
recidos brindes (bonés, camisetas, etc) para todos os partici

pantes. Os termos de consetimento utilizados neste estudo
estao disponiveis aos interessados®.

Resultados

De acordo com o registro de atendimentos das institui-
¢es, foram abordados pela equipe 92.6 % dos individuos
alegivais, sendo que a amostra final foi composta por 609
sujeitos com média de idade de 32 8 anos (dp= 13,2), sendo
72% do sexo masculing. A maiona das vitimas encontrava-se
na condicdo de condutor (60%), sendo que destes, aproxi-
madamente 80% dirigiam motocicletas. Os condutores, em
relacao a pedestres e passageiros, eram principalmente ho-
mens, mais jovens e com maior consumo episodico pesado
de dlcool (binge) (p<0,05),

A prevaléncia de alcoolemia positiva foi 8.3%, embora
28.5% dos individuos referisse consumo nas 24h anteriores
ao AL A taxa média de recusas foi de 11,2% em ambos os
ambientes de coleta, sendo que 70% dos casos foram obti-
dos do HPS e 30% do HCR, o que estd de acordo com as pro-
porctes de atendimento de emergéncias na cidade de Porto
Alegre.

A Tabela 1 mostra as prevaléncias da presenca de alcool e
das outras substincias psicoativas pesquisadas, consideran-
do o lotal de casos validos para cada subslancia. Nao eslao
incluidos, portanto, os casos onde houve recusa para uso do
etildmetro, teste da saliva ou urina, assim como aqueles nos
quais outros motives resultaram na indisponibilidade da in
formacdo.

Tabela 1 — Presenga de alcool e oulras substancias psicoativas em vi-
timas de acidente de fransito didas em hospifais de Forfo Alegre

entre outubro e novembro de 2008 (Casos validos: n=2,232).

Tipo de SPA Positivo Negativo
Alcool (n=529) 44 83 485 91,7
Maconha (n=440) 32 9.5 398 50,5
Benzodiazepinicos (n- 304) 17 4.3 377 a5.7
Anfetamina (n=436) 6 14 4304 98,6
Cocaina (n=433) 29 6,7 A04 933

Nio houve diferencas na associacio entre alcoolemia e as
principais caraclerislicas socio-demograficas dos acidentados

{género, idade, escolaridade, renda). A sequir, sio apresen-

1472 Disponiveis no sife www, obid senad.gov br
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tadas as andlises da associacio entre alcoolemia e caracteris-
ticas do acidente de trinsito gque ocasionou o atendimento
médico avaliado.

A maior parte das vitimas (76%) referia ter sofrido Al no
perimetro urbano de Porlo Alegre ou alguma oultra cidade.
Nio foi possivel identificar diferencas significativas embora
nenhum dos 9 padentes oriundos de acidentes ocorridos em
Rodovias Federais tenha apresentado alcoolemia positiva (Ta-
bela 2),

Tabela 2 Associagdc entre al ja e local do
Local Alcoolemia
Positiva
H k]
Parto Alagre
via urbana (N=458) 29 85 419 91,5
Outra cidade .
via urbana (N=48) 4 8,3 a4 91,7
Rodevia Federal
BR (N=9) o 0.0 9 100,0
Rodovia Estadual )
RS (N=12) 1 83 n 91,7
P <0001

Mais de um quarto dos pacientes atendidos por AT no
periodo entre Oh e 06:00h apresentavam alcoolemia posi-
tiva, em uma proporcao significativamente mais elevada do
que nos demais periodos do dia, conforme demonstrado na
Tabela 3.

Tahela 3 — Associagio enire alcoolemia e hordrio do acidente (N=50T)

Alcoclemia
Negativa

Horari Alcoolemia
jorano

Positiva

045 6 h (N=49) 12 265 36 135
64512 h (N=148) 6 41 142 90,8
12 a5 18 h (N=168) 9 5.4 159 94,6
18 45 24 h (N=142) 1" 7.7 131 92,3

F<0,001

MNao foi identificada diferenca significativa entre as prapor
coes de pedestres, passageiros e condutores de veiculos com
alcoolemia positiva durante o atendimento (Tabela 4).

entre g e

Tabels 4 - A
dente (N=529)

da vifima no aci

Alcoolemia
Negativa

Alcoolemia
Positiva

Situacao

Pedestre (N=-88) 8 9,1 80 90,9
Passageira (N=120) 1" 92 109 a0.8
Condutor (N=321) 5 78 296 922

P=0300

Constatou-se que maior proporcio de vitimas - condutores
ou passageiros - trafegando em carros apresentava alcoole
mia positiva em comparacdo aquelas trafegando em motos
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ou outro tipo de veiculo, como 6nibus e caminhao, por exem-
plo. Messe altimo caso, nao foi identificada a presenca de al-
cool no sangue de qu alguer paciente atendido (labela 5).

Tabela 5 — Associagio entre alcoolemia e tipo de velculo envelvide no
acidente (N=438)
Alcoolemia Alcoolemia

Tipo de Veiculo Positiva

Negativa

Moto (N=308) 23 7.5 285 92,5

Carro (N=79) 12 15,2 67 G448

Outra (N=51) 0 0,0 51 100,0
F=0,006

0 uso de cinto de seguranca no momento do acidente,
nos casos pertinentes, ndo se mostrou associado com a alco
olemia, conforme andlise apresentada na Tabela 6.

Tabela 6 - Associagdo enire alcoolernia e uso de cinfo de seguranga no
momento do acidente (N=105)

Uso de Cinto Alcoolemia Alcoolemia
de Seguranca Positiva Negativa

N % 1] %
Sim (N=64) 9 141 55 85.9
Mao (N=41) 4 9.8 37 90,2

P=0,726

A Tabela 7 apresenta o resultado das analises da assodia-
cdo entre presenca de alcool no sangue (alcoolemia positiva)
durante o atendimento hospitalar e diagnosticos de abuso
ou de dependéncia de dlcool nas vitimas de AT Em ambos
os casos, observa-se maior proporcao de individuos com al-
coolemia positiva entre aqueles que preenchem os aritérios
diagnosticos para os transtornos estudados, embaora a signi-
ficdncia estatistica pré-estipulada ndo tenha sido alcangada.

g

Tabela 7- A
(N=524)

ia, abuso e ia de dleoal

Alcoolemia Alcoalemia

Diagnostico Positiva

Negativa

Abuso de alcool
{p = 0,089) (N=30)

Dependéncia de alcool
(p = 0,084) (N=21)

Comentarios

Primeiramente, & importante ressaltar a viabilidade de re
alizar estudos sobre tema do relevante no conlexto do aten-
dimento hospitalar de emergéncia a vitimas de acidentes de
trdnsito. Respeitadas as prioridades médicas e com equipe
devidamente treinada, ¢ possivel obter entrevistas abordan
do guestoes delicadas que envolvem até mesmo comporta-
mentos ilegais. Da mesma forma, a maioria dos pacientes
concede permissdo para que seja medida a concentracdo de
substincias ilegais no seu organismo.
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Secao B - capitulo IX

0s dados aqui apresentados indicam altas prevaléndias
de consumo de dlcool. Embora a prevaléncia de alcoolemia
positiva, aferida por bafdmetro, tenha sido 8,3% , 28,5%
dos individuos referiram consumo nas 24 horas anteriores
ao Al Essa diferenca crucial pode ser explicada pelo tempo
decorrido entre o momento do acidente, o atendimento e
os procedimentos da pesquisa. Por si s6, a constatagdo de
que proporcoes nada despreziveis de vilimas de acidentes
de trinsito atendidas em hospitais de referéncia estio sob
efeito de substincias psicoativas (SPA) — que alteram nosso
comportamento - ja é alarmante, mesmo que algum conhe-
cimento prévio sobre o tema permitisse tal previsao.

Ressalta-se que ndo se detectou diferenca estatisticamen-
te significativa na prevaléncia de alcoolemia positiva entre os
condutores, passageiros e pedestres,  Mais ainda, embora
ndo testada esta hipotese em nosso estudo, é razoavel supor
que a probabilidade de um passageiro sob efeito de alguma
SPA estar sendo conduzido por um condutor que usou tais
substincias seja elevada. Assim os resultados indicam que
estratégias preventivas quanto ac consuma de dlcool devem
abordar os trés grupos de potenciais vitimas.

Coerentemente com o quadro clinico tipico destes trans-
tornos do comportamento, merece destaque dentre os resul
tados até aqui analisados a tendéncia @ maior probabilidade
de um individuo com diagndstico de abuso ou de depen-
déncia do dlcool estar sob efeito dessa SPA no momento
do addente, jd que os testes destas associactes mostraram
significincia estatistica marginal (p<0,09). Portanto, a solida
evidéncia demonstrando efeitos danosos de diversas drogas
psicoativas sobre a habilidade para conduzir veiculos auto-
motores, assim como para cruzar as vias de trafego cami-
nhando, aliada & demonstragdo de elevada fregiiéncia do uso
destas substincias nessas situaces, aponta para a urgéncia
no planejamento e implementacao de ages eficientes visan-
do ao controle do problema.
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A demonstragao de que a maior parte das vitimas atendi-
das nos dois maiores hospitais de trauma do Rio Grande do
Sul é oriunda do perimetro urbano, bem como a de que a
maior proporcao de acidentados com alcoolemia positiva foi
atendida entre a meia-noite e as 6 horas da manha, remete
ao consumo de alcool em festas, bares e encontros sociais e
indica, novamente, a necessidade de estratégias preventivas
adequadas. Mesme apos a implantagio da Lei 11.705, que
alterou o Codigo de Transite Brasileiro, ainda parece timida
a mudanca de habitos da populacao porto-alegrense, o que
pode talvez espelhar a realidade brasileira. Ao lado da neces-
saria fiscalizacio, estralégias educativas e visando a mudan-
cas na cultura permissiva que envolve o uso de aloool e outras
SPA sio indispansdveis,

Finalmente, vale frisar que o numero de motociclistas
atendidos foi bastante elevado (78,4% dos condutores), con
siderando que apenas 11% dos veiculos licenciados em Por-
to Alegre sdo motodicletas. Este é um achado relevante que
pade representar um emergente problema de sadde piblica,
cujo controle e prevencao necessitam estratégias peculiares e
especificas.

Conhecer essas caracteristicas, assim como outras que se-
rio exploradas em analises futuras, deve contribuir para a
construcao de politicas puablicas embasadas em conhecimen-
to dentifico, intensificando e focalizando as agbes com vistas
a efidéncia na prevencao de acidentes de trinsito e de suas
conseqiéncias nefastas para a sodedade.
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ABSTRACT

Background Although the fleet of motorcycles and the
numier of traffic accidents {TA) is increasing in the
world, few studies have evaluated ntoxication by alcohol
and/or drugs in this group of drivers. This study aims to
evaluate the prevalence of motoreycle riders among
arivers who are victims of TA, and ascertain factors
associated with drug and alcohol use,

Methods All TA victims admitted on a 24/7 routine
between October and Movember 2008 to two trauma
hospitals of Porta Alegre, Brazil were invited 1o
participate, then submitted to an interview, breathalysed
and had their saliva collected for drugs.

Results Among the overall sample of drivers, 78.4%
were motoreycle riders. Toxicological analysis yielded

a 12.3% prevalence of marijuana use, 9.2% of cocaing
use, 3.7% benzadiazeping use and 7% of alcoho! use,
Factors associated with alcohel or drug intoxication were
the diagnosis of alcohal abuse or dependence and history
of previous TA.

Conclusions The prevalence of motorcycle riders
among drivers wha are victims of TA was alarming. The
association of alcohol abuse or dependency and
ntoxication justify the need for therapeutic interventions
specifically targeted to the treatment of drug
dependency, as well as public policies directed to
prevention of injuries—particularly among recidivist
matarcycle riders.

INTRODUCTION

Motoreyele riders have greater chances of sufferi
traffic accidents (TA) compared to other drivers,' ©
and this may be happening in Brazil—one of the
world leaders in TA7 ¥ Motorcycles are fast,
inexpensive and serve a new class of workers:
recently, the country has seen a boom in the
number of motoboys (motorcyele  courlers)
responsible for transporting documents and small
items® ' According to the National Traffic
Department in 2008, 3 whereas the fleet of auto-
mobiles grew by around 7% a year, the fleet of
motorcycles grew at twice this rate.

The risk of TA increases with the use of
alcohol,'® 1% which, in isolation, contributes more
than any other d]'ug.m In an Australian study, 48%
of motoreycle riders presented signs of drug/aleohol
use, and 44% presented drug use only. The drug
most frequently found was marjuana (55%).1
A recent study conducted in Brazil showed high
rates of aleohol, marjuana and cocaine among
101 motoboys interviewed using the MINI instru-
ment.'® The increase in the feet of motorcycles
plus the lack of data on alcohol and drug

Breitenbach TC, Pechansky F, Benzano D, ef &/ Emerg Med J (2017]. doi10.1136/emj. 201 0.099606

consumption in Brazil justify the aim of this study:
to estimate the prevalence of motorcycle riders
among TA victims admitted to emergency rooms
of a Brazilian state capital, and to estimate the
prevalence of alcohol and drug use in these victims,

METHOD

All victims {drivers, passengers and pedestrians)
admitted following a TA with a significant level of
injury that required an emergency evaluation were
asked to participate. Data were collected 24 h per
day, 7 days per week, by trained interviewers for
2 months in 2008, in the two hospitals receiving
90% of the trauma cases in Porto Alegre. Only
individuals over 18 years of age who suffered
injuries as drivers and who presented clinical and
cognitive conditions responded to a structured
interview with questions about the current and
past TA, and sociodemographic characteristics.
Blood alcohol concentration (BAC) was estimated
via the Alco-Sensor IV and screening for marijuana,
cocaine and benzodiazepines was conducted via
saliva tests (Quantisal) and analysed by the ELISA
method. Alcohol dependence and alcohol/drug
abuse diagnoses were obtained via the MINI, vali-
dated for use in Brazil in 2000." The need for
hospitalisation for over 24 h was considered a proxy
for injury severity. Logistic regression was used to
verify factors associated with consumption of
aleohol and drugs (positive saliva test for any drug).
The variables that presented association with the
outcome were entered in the model, considering
a value of p<0.20.

Ethical aspects

All individuals signed a consent form. Patients with
clinical limitations to respond to the interview had
urine samples collected, and the patients were
informed of the study later, thus signing a deferred
consent. Samples were discarded if patients refused.
The study was approved by the Institutional
Review Board of the Hospital de Clinicas of Porto

Alegre.

RESULTS

Of the 361 drivers approached, 78.4% (n=283) were
motorcycle tiders, most of them men (96.1%,
n=272), with a mean age of 293 (*9.5), median
monthly income of R§ 1000 {at the time, equiva-

lent to US$429, now U$700-1300) and educational

level of less than high schoal {55%, n=156). Most
of the TA (n=195) occurred between 08:00 and
20:00, and 32 individuals with the most serous
injuries were hospitalised for more than 24 h. The
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majority of the riders were coming from home (n=137) or from
waork (n=104); only six reported being in bars/at parties before
the TA. For 42% of the victims it was not the first TA, and, of
these, 115 {92.7%) reported being under the influence of some
substance in a previous TA.

Positive BAC was 7%, although 262% reported alcohol
consumption in the 24 h prior to the TA. One-hundred and ten
subjects reported binge drinking within the last year With
regards to drugs, 20.8% (n=59) reported use of illicit drugs, with
marijuana being the most used drug (n=32, 15.3%), followed
by cocaine (9.2%, n=19) and benzodiazepines (3.2%, n=6).
Concomitant use of alcohol and other drugs was found in only
two subjects. Diagnosis of alcohol abuse or dependence was
positive for 23 motorcyele riders (8.4%). Table 1 shows the
variables associated with the use of alcohol or other drugs.

DISCUSSION

To the best of the authors’ knowledge, this is the first Brazilian
study to estimate the use of psychoactive substances in
motoreyele riders who are vietims of TA. The prevalence of
78.4% of matorcycle riders found among the overall sample of
drivers involved in TA was greater than the numbers found in
previous studies in Brazil and in some other developing coun-
ties? © ¥ This information, although on a much larger scale
than that previously found, is consistent with the increase in the
number of motorcycle riders in Brazil and their high involve-
ment in TA." ?® Independently of the seriousness of the injury,
TA involving motereyelists overtax the public health system,
which Is economically prejudicial, especially in a developing
country like Brazil. It may also signify an emerging public health
problem that specifically affects the young and economically
productive part of population,

Among the factors that promote the increase in the number of
motorcycles are low cost for Igurchasz and maintenance and use
for fast ‘delivery of goods’.” '” In the latter case, the attempt at
increasing productivity by adopting unsafe measures like risky
manoeuvres and high speed may also explain the high incidence
of TA, as many of these ‘motobays’ are paid per delivery.”? '
These factors may also be related to a greater incidence of TA in
the period from 08:00 to 22:00, when the greatest number of
deliveries oceur.

Having a diagnosis of aleohol dependence or abuse was
intrinsically related to intoxication at the moment of the traffic
injury, and increased the chance of TA by almost eight times.
This result was similar to an Australian study,”® where about
25% of the drivers and motorcycle riders with a BAC of at
least 150 mg/dl were probably experiencing alcohol-related
problems prior to the accident. In the present study, 119 (42%)
motorcycle riders reported having been involved in some type of
TA previously, and 115 {92.7%) reported being under the effect

Table 1 Factors associated with positive blood alcohol content among
the motarcycle riders

Variable

Crude OR {C1 95%}

Age 1.00 {0.87 1w 1.04)
Binge drinking* 1.90 {1.03 1o 3.49)
Alcohol abuse o dependence  B.98 {2.43 1o 33.15)
DUl last 12 months 1.75 {0.78 1 3.95)
Previous traffic crash 1.88 (1.02 o 3.43)
=24 h hospitalisation 0.89 {0.36 1o 2.24)

Adjusted OR (CI 95%)

0.97 (0.93 1o 1,02)
1.09 (053 to 2.29)
1,78 (2,25 to 26.94)
0,99 (0.43 to 2.32)
.83 (1.39 10 5.73)

*Binge drinking, consumption of five ar mare alcohalic drinks in & row on o single accasion.
10Ul driving under the influence of alcohol andfor other drugs.
FPatients with severe injuries in need of hospitalisation for over 24 h since admillance.

of aleohol or drugs in the previous TA. Thus, motorcycle riders
presenting repeated TA may also suggest the presence of an
undiagnosed disturbance originated from substance abuse.

The correlation of alcohol consumption and the severity of
the TA, which was assessed by a hospital stay of 24 h or more,
was not significant (p=>0.20) and did not enter the model, This
result, however, may have been affected by the small number
of motorcycle riders with severe injuries present in this
study, which represented only 11.3% of the total sample of
matorcycles.

According to the National Traffic Code in force in Brazil, the
accepted BAC and other drugs levels for drivers are 0%.%
However, BAC levels greater than 0 were found in 7% of the
present sample. Moreover, 27% of the riders reported alcohol
consumption prior to the accident. These findings reinforce
Brazil's low emphasis on law enforcement?® and the inadequacy
of Brazilian law in identifying alcohol abuse among drivers and
riders involved in TA.* The reason why there was a discrepancy
between the results found in the breathalyser and urine samples
and the consumption, reported by the motorcyclists, is that
there was time-lag between the exam and the TA. Also, the
exclusion of the fatal cases may have lowered this prevalence, as
another study that occurred partly in the same period as the
present one has shown that BAC levels greater than 0 were
present in 32% of drivers victims of fatal TA®®

Taking into consideration substance abuse as a risk factor for
matorcyclists, the high prevalence of riders and their substance
use found in this study indicates the urge towards public policies
directed to law-enforcement, and prevention of traffic accidents
and traffic injuries,

This study presents limitations: 1. the sample was selected in
a consecutive manner, limiting generalisation, and 2. the study
design did not seek to evaluate predictors of use of other drugs
specifically among motorcycle riders, which makes its investi-
gation fundamental in future studies. 3. TA that resulted in fatal
injuries were not included in the present sample, and this may
have limited the association between aleohol and/or drug
consumption and the severity of the TA.

The present study occurred about 1month after the intro-
duction of the zero tolerance law in Brazil's traffic code.™
Since then, drivers are not allowed to drink any guantity of
aleohol before driving. The authors were the first group to
investigate nationwide the effects of this new law on Brazil's
drivers. The prospective and cross-sectional character of this
study does not allow implications to be made about modifica-
tions on driver behaviouy, as there was not enough information
about it before the inception of this new law. However, the
present data justify the need for therapeutic interventions
targeted to the treatment of drug abuse, as well as public policies
directed to the prevention of traffic crashes among motoreycle
riders. More studies are needed to determine what would be
the appropriate interventions for this specific population, and

What is already known on this subject

» The motorcycle fleet and the number of traffic crashes have
steadily increased in developing countries like Brazil.

* Although alcohol and drug consumption are considered to be
a public health problem, there are no Brazilan studies
reporting the use of alcohol and drugs by this population
and none determining its connection to traffic crashes.
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What this study adds

» The prevalence of motorcycle riders among drivers who were
victims of traffic injuries was 78.3%, with 47% reporting
having consumed alcohol or some psychoactive drug prior to
the traffic crashes.

» Consumption was associated with the diagnosis of alcohol
abuse or dependency and with previous traffic crashes.

> Our data justify the need for therapeutic interventions
specifically targeted to the trealment of drug abuse and
dependence, as well as public policies directed to the
prevention of traffic crashes and injuries among recidivist
motorcycle riders.

to determine if law implementation has changed their risk
behaviours.
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ALCOHOL AND SUBSTANCE USE IN TRAFFIC ACCIDENT

VICTIMS OF PORTO ALEGRE, BRAZIL.

Raquel De Boni!, D Benzano', G Baldisserotto', B Holmer!, M Soibelman', S
Porto Jr?, T Sousa®, E Correa’, F Santos’, ] Goldim®, F Pechansky 13,
lPsychiatry,CPAD— Federal University Rio Grande do Sul, Porto Alegre, Brazil,
Economic Science, Federal University Rio Grande do Sul, Porto Alegre, Brazil,
3ClinicasHospital, Porto Alegre, Brazil

Aims: To estimate the prevalence of alcohol/substance use and test its association
with risk behaviors and drug abuse/dependence in traffic accident (TA) victims
who were admitted in two major trauma centers of a state capital.

Methods: Cross-sectional study with convenience sample selected among
October 10 and November 18, 2008. Inclusion: drivers, passengers or pedestrians
above 18 were admitted for TA. Data: structured interview was collected with
PDAs connected to a virtual database, 24/7, and alcohol level was estimated by
breathalyzer. Saliva or urine tests were used to screen for THC, cocaine, amphetamines
and benzodiazepines. Analysis: chi-square and ANOVA tests were used

for bivariate comparisons; logistic regression was run for adjusting confounders.
Significance level was .05.

Results: 92.6 % of the eligible sample was approached; 10.9% refused to participate.
The sample was composed by 604 subjects with mean age of 32.8 +/- 13.2,

72% male; most (60%) were drivers(80% motorcycle), and 42% had previous
TA. Positive BAC was found in 8.7% of sample, but 28.5% of the subjects
referred alcohol use in the 24h hours prior to the TA. 10% of drug tests were positive.
Drivers were more significantly men, younger, more educated and more

prone to binge drinking. The only factor associated with positive BAC was binge
drinking in the last year(OR 3.9 IC 95(2.3 - 6.7).

Conclusions: In Brazil there are 36.000 TA deaths every year, but few studies on
its association with alcohol and drug use. Data suggest that drivers, passengers
and pedestrians are exposed to different risk factors which could imply in specific
public policies for each group. The number of motorcycle drivers was alarming,
since only 11% of vehicles in this city are motorcycles. This is a relevant

finding that can represent an emerging public health problem and needs further
investigation.

Support: SENAD (Secretaria nacional de politicas sobre drogas)
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11. Capitulo Estudo 3

Secao B - capitulo Xl

@®

Beber e dirigir em uma amostra de condutores que frequentam bares de

Porto Alegre

Raquel De Boni, Mauricio de Vasconcellos, Barbara Ponzi Holmer, Robson Robin, Francdisco Inacio Bastos,

Flavio Pechansky.

A literatura internacional indica que consumir bebidas
alcodlicas em locais como bares e restaurantes aumenta a
chance dos individuos dirigirem intoxicados (Gruenewald,
Mitchell et al., 1996), porém ndo é completamente claro o
quanto a localizacao geogrifica e a disponibilidade de pon-
tos de venda de bebidas alcodlicas estd associada aos pa
droes de consumo individuais e aos riscos a que estes in-
dividuos se expdem (Livingston, Chikritzhs et al,, 2007).
A importincia do estudo destas assoriagtes consiste no fato
de que a disponibilidade de pontos de venda pode ser mo-
dificada através de politicas pablicas, compreendendo actes
tais como a restrigdo ao ntimero de pontos de venda e res-
trigties quanto a dias e hordrios de comercializacio (Holder,
Gruenewald et al., 2000). Existem algumas formas de inferir
hipoteses que permitam explorar e analisar estas associa-
coes, como a apresentada no capitulo XI; contudo, um dos
problemas encontrados em estudos ecoldgicos é como de-
terminar os modos pelos quais as caracteristicas individuais
integram-se a geografia dos locais onde o dleool é comprado
e consumido, além da forma como varidveis relativas ao ni-
vel dos individuos e dos contextos onde eles estio inseridos
se inter-relacionam. De uma maneira simples, é necessario
investigar em que proporcio os individuos que saem de suas
casas para bares e restaurantes costumam dirigir apds beber,
assim como descrever quais sao as caracteristicas que predis-
péem estes individuos a tal comportamento, (Voas, Romano
et al, 2006),

Existem dificuldades substancais para a obtencio dessas
informactes. Inidalmente, os bares localizam-se em dreas
diversas dos municipios, e muitas vezes a oblencio de ca-
dastros atualizados com seus enderecos é prejudicada pela
rapidez com a qual este tipo de estabelecimento abre e fecha
as portas. Apos a localizagdo dos bares, é preciso encontrar
os individuos que neles ingerem bebidas alcodlicas e que
apresentam alguma probabilidade de dirigir. Estes individuos
podem mover-se de bar em bar, em diferentes horérios, dias
de semana e mesmo épocas do ano, constituindo uma po-
pulagdo flutuante, para a qual ndo existe informacio a priori
sobre onde e quando seus membros podem ser encontrados
- uma informacédo crucial para definir um desenho de amos
tra probabilistico convencional. Messe sentido, localizar e
abordar individuos com com portamentos passiveis de sancdo
penal, como dirigir embriagado, ou comportamentos estig-
matizados, como o uso/abuso de drogas ilicitas, constitui um
desafio para pesquisadores em todo mundo. Muitas vezes
esses individuos, por estarem envolvidos com comportamen-
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los tos, procuram manter o comportamento em st-!gredo,
e evitam compartilhar esse tipo de informacao. Masceram
dessa dificuldade diferentes técnicas de recrutamento e ana-
lise de populagbes ocultas, principalmente fundamentadas
nas informacoes fornecidas pelas redes sociais dos individuos
com comportamentos a serem estudados - como as técnicas
de Snowball (Goodman, 1961; Kalton e Anderson, 1986) e
Respondent Driven Sampling (Heckathorn, 1997) - ou em
combinagdes entre estas e a possivel localizacio geografico-
temporal dos individuos em contexto, como o método de

nominado Time Location Sampling, utilizado, por exemplo,
na andlise de dados referentes a motoristas de caminhio no
Brasil (Ferreira, De Oliveira et al., 2008), O leitor poderd con

sultar a excelente coletinea organizada pelo Centro Europeu
de Monitoramento das Drogas e da Drogadicgio (Furopean
Monitoring Centre for Drugs and Drug Addicition, 2001) que
sumariza o conjunto de métodos e técnicas até entdo dispo
niveis, embora, devido a defasagem temporal, ndo incorpore
os supra-mencionados métodos de Respondent Driven Sam

pling, Time Location Sampling e, mais recentermente, da me-
todologia Scale-Up(Salganik e Feehan, 2009), cuja aplicacio

em nosso pais é ainda muito preliminar.

Existe também o refinamento progressivo das etnografias

clas
pante, mapeamento no sentido etnografico tradicional, mas
também de mapeamento no sentido contemporaneo, com a

s, hoje uma rica combinacio de observacio partici-

utilizagdo intensiva de recursos como os aparelhos GPS (Glo
bal Positionining System) portateis e sistemas de informacao
geografica. Um exemplo interessante desse trabalho multi-
disciplinar é dado pelos refinados trabalhos do grupo origi-
nalmente atuante na cidade de Mew Heaven, EUA (Singer,
Stopka et al., 2000}, a partir da Universidade de Yale, que
cunhou (através do antropdlogo Merril Singer), o conceito
de sindemia para a complexa superposicio de agraves de
satude, condigdes sodiais e econdmicas diversas, e problemas
sodais diversos como a violéncia e 0 abuso em grande escala
de dleool e drogas. Contudo, a utilizacio destas estratégias
apresenta duas dificuldades importantes, a saber: a obtencdo
de amostras que possam representar a populagio em estudo
{Thompson e Collins, 2002) e o conhecimento de sua dimen-
sdo ou tamanho, elementos fundamentais para quantificar
as proporcoes dos comportamentos de risco na populagio,
que sdo as estimativas relevantes para o planejamento e in-
lervencao em satde pablica.

Assim, neste capitulo, busca-se apresentar as estratégias
utilizadas para a investigacio de comportamentos associa-
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que freg

dos ao uso de dlcool e drogas em uma amostra probabilistica
de condutores que ingerem bebidas alcoolicas em bares e
lojas de conveniéncia do municipio de Porto Alegre. Em se
guida, sdo apresentados resultados relevantes para o conhe
cmento das caracteristicas do grupo pesquisado, bem como
estatislicas amoslrais sobre a prevaléncia de beber e dirigir.

Método

Foi realizado um estudo transversal com individuos que
potencialmente estivessem sob risco para acdentes de tran-
sito relacionados ao alcool (saindo de bares, definidos como
os locais onde os individuos consomem bebidas alcodlicas, o
que inclui casas noturnas e lojas de conveniéncia, e exclui os
locais onde apenas ocorra a venda de behidas, como super

mercados e mini-mercados).

A populagio de pesquisa foi composta por individuos de
18 anos ou mais, que morassem em Porto Alegre, que nao ti
vessem respondido previamente a pesguisa, que tivessem di
rigido nos Gltimos 12 meses, que tivessem ingerido bebidas
alcoolicas no local da coleta e que aceitassem participar do
estudo. Para estudar esta populacio flutuante, foi desenhada
uma amostra probabilistica, estratificada, com trés estagios
de selecao. No primeiro estagio foram selecionados setores
censitarios; no segundo estagio foram selecionados os bares/
turnes (entendidos coma a combinacio de bar e turno de
funcionamento); e no terceiro estagio foi aplicada a técnica
de amostragem inversa (Haldane, 1945) para identificar os

individuos da populagdo de pesquisa a entrevistar.

Previamente a sua selecdo, os setores censitarios foram
estratificados em dois estratos de concentragio de bares.
Oplou-se por nao estralificar os selores segundo o nidmero
de bares nele contidos, mas sim em funcio de dreas geo-
graficas com alta e baixa concentracio de bares, conforme
descrito detalhadamente no capilulo XI. Em cada estralo, os
setores foram selecionados com probabilidade proporcional
ao seu namero de bares, Esse nimero de bares foi contado
na lista de alvards para o ano de 2008, que foi fornecida
pela Secretaria Municipal de Inddstria e Comércio (SMIC)
de Porto Alegre. Como costuma ocorrer em selectes com
probabilidade proporcional ao tamanho, alguns setores, em
fungdo do numero de seus bares, foram incluidos na amostra
com certeza (probabilidade de inclusdao=1), passando a ser
estratos de selecio. Assim foram definidos dois estratos: (1)
alta concentracao de bares com 23 setores; e (2) baixa con-
centragao de bares com 25 setores. Para tanto, partiu-se de
um numero exageradamente elevado (pelas impossibilidades
cadastrais previstas) de 806 entrevistas (506 para o estrato
de alta concentracio de bares), sendo 22 e 12 entrevistas
por setor nos estratos de alta e baixa concentracao de bares,
respectivamente.

Em seguida, a equipe de coleta realizou um levantamento
nos 48 setores selecionados para verificar os dados do cadas
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tro da SMIC e obter o hordrio de funcionamento dos bares
por dia da semana, a fim de permitir a construgio do cadas-
tro usado no segundo estagio de selecdo. Messe cadastro, os
bares tiveram seus turnos de fundonamento definidos por
dia da semana e hordrio de atendimento. Em principio, para
cada dia da semana (1- domingo @ 7- sabado), foram defi
nides quatro hordrios de fundonamento dos bares: (1) de
03:00 a 09:00; (2) de 09:00 a 15:00; (3) de 15:00 a 21:00;
e {4) de 21:00 a 03:00 do dia seguinte. Para definicio des
ses hordrios, foi utilizado o estudo realizado em centros de
atendimento a emergéncia ou trauma do municipio de Porto
Alegre, descrito no capitulo 1X, cujos dados de AT com aleo-
olemia positiva foram tabulados em grupos de trés horas de
duragio para dentificar s momentos de maior incidéncia de
acidentes.

Esses dados (Quadro 1) permitiram definir a estratificacio
dos turnos (combinagdo de dia da semana e horario de fun
cionamento) em Irés estratos de ndmero de AT baixo, médio
a alto de acidentes

Quadro 1: Numero de acidentes de fransito com alcoolemia positiva
em cenfros de afendimento @ emergéncia ou trauma de Porto Alegre,
2008, par turno.

Horario dos turnos

02:00:01 a
09:00:00

09:00:01 a
15:00:00

15:00:01 a
21:00:00

21:00:01 a
03:00:00 (+d1)

Dia da
semana

Domingo 2 3
Seqgunda i F 3
Terca 0 0 3 3
Quarta 1 0 2 2
Quinta 1 1 0 2
Sexta 1 1 0 4
Sabado 0 2 8
Legenda Esiratos de furmos
Nimero baixo de acidentes (0 ou 1)
Numero medio de acidentes (2 ou 3}

Numero alto de acidentes (4 ou mais)

Dentro de cada setor selecionado e estrato de numero
de Al as combinagtes de bar e turno (CBT) foram seleciona-
das com probabilidade proporcional & duracao dos turnos.
Assim, foram selecionadas 324 combinacoes de bar e turno
onde deveriam ser realizadas as entrevistas,

Para determinar o tamanho da amostra de CBT em cada
estrato de nimero de AT de cada setor selecionado foram
fixados os nimeros de CBT e de pessoas a entrevistar em
cada CBT: (1) nos setores do estrato de alta concentracio
de bares foram fixados 2 CBT com 2 entrevistas, 3 CBT com
2 entrevistas, e 3 CBT com 4 entrevistas, para os estratos de
numero baixo, médio e alto de acdentes, respectivamente;
& {2} nos setores do estrato de baixa concentragio de bares
usou-se 2 CBT com 2 entrevistas cada, para os trés estratos

de nimero de AL
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Mo terceiro estagio, os individuos foram selecionados uti-
lizando a téenica de amostragem inversa. A amostragem in-
versa, inicialmente descrita por Haldane (Haldane, 1945}, &
um método de amostragem sequencial no qual o nimero de
entrevistas realizadas é fixado a prion e o tamanho da amos-
tra (n) transforma-se em uma variavel aleataria. Assim, a idéia
principal da amostragem inversa é contar quantas unidades
{n) precisaram ser observaclas para conseguir k entrevistas
(onde k é o nimero, fixado de entrevistas realizadas).

Com o nimero de entrevistas a realizar por CBT, indicado
anteriormente, todas as pessoas que saiam do bar no turno
selecionado eram abordadas para verificar se atendiam aos
critérios de inclusio e se aceitavam participar da pesquisa
{ou seja, foi realizada uma operacio de rastreamento —scre-
ening- por amostragem). Nesse momento, dados sobre cada
pessoa que saia do bar eram registrados em uma folha de
coleta (FC) especificamente desenhada para a pesquisa. Na
FC foram registradas as respostas para as perguntas-chave
do aitério de elegibilidade, o hordrio de términe da entre-
vistas e o resultado de cada tentativa de entrevista, a fim de
determinar o nimero de pessoas abordadas (n), o nimero
de pessoas elegiveis, o nimero de pessoas entrevistadas e
a duracio do screening, dades fundamentlais para o cileulo
dos pesos amostrais,

Messe desenho de amostra, foi aleatoriamente determina-
do o hordrio de inicio do screening na CBT. As pessoas que
salam eram abordadas pela dupla de coletadores até que o
nimero de entrevistas fosse atingido ou que o hordrio do
turno, impresso na FC, fosse alingido. Fsse trabalho de cole-
ta foi realizado entre abril e dezembro de 2009,

O principal desfecho avaliado nessa pesquisa foi a pre-
senca de aleoolemia positiva somada @ intengao de dirigir na
primeira hora subsequente a entrevista, Algumas das demais
variaveis estudadas e seus respectivos critérios de mensura-
gio encontram-se descritas no Quadro 2.

Quadre 2, Varidveis de & respectives eritérios de 3

Variavel

1. Aleoolemia

2. Intencao de dirigir

4. Opiniao sobre a Lei 11.705/08

Etilémetro convencional (ALCO-SENSOR, Intoximeters, Inc)

Questao: " Vocé pretence dirigir na préxima hora?”

3. Variaveis demograficas (idade, escolaridade e renda) Entrevista estruturada

Questdes: “ Vocé é a favor ou contra a Lei que proibe qualguer
cansumo de alcool antes de dirigir?” e ” Vocé modificou seu
compeortamento apos a implementacao da lei?”

Todas as entrevistas foram coletadas com auxilio de PDAs,
conectados a um servidor web, de modo que eram enca-
minhadas em tempo real ao banco de dados. A equipe de
coleta foi formada por sete duplas de entrevistadores, sele-
cionados entre estudantes da drea de sadde e psicologos, e
treinados pela equipe de pesquisa para a ulilizacio do etild-
metro e dos lestes de saliva, bem como para a aplicacao das
entravistas.

Aspectos Eticos

0 estudo foi aprovado no Comité de Ftica do Hospital
de Clinicas de Porto Alegre, sendo utilizado consentimento
tacito conforme o Capitulo 3. Para os individuos que tivessem
bebido e referissem que iriam dirigir, inicialmente foi sugeri-
do que oulra pessoa, sobria, dirigisse; caso ndo fosse possi-
vel, era oferecido um 1axi, com valor pré-determinado pago
ao taxista pelo entrevistador.

Para garantir a sequranca da equipe de coleta, em 55 ba-
res ftumo considerados perigosos, em fungdo principalmen-
te de baixa renda e trafico de drogas, integrantes da Briga-
da Militar de Porto Alegre ou da Policia Federal, & paisana,
acompanharam a distdncia os entrevistadores.

Resultados

Foram abordados, no total, 3.118 individuos que sairam
de bares para a obtencao de 683 entrevistas. O fluxograma
de coleta, com o nimero de individuos abordados até a ob-
tencao da amostra final pode ser observado na Figura 1. As
prevaléncias de beber e dirigir, por dia da semana e por turno
podem ser observadas nas figuras 2 e 3.

Em relaciio & amostra de individuos entrevistados, ela foi
constituida principalmente por individuos do sexo masculing
(74,4%), com idade média de 37,7 anos (+/-12,3 anos), en
sino superior ou mais (54,9%) e madiana da renda familiar
de R$ 3.000,00. Dentre os 683 entrevistados, 6,7% se recu
saram a realizar o teste do bafémetro.

Método de Afericao
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Figura 1. Fluxograma de coleta e criérios de inclusdo (screening)
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Figura 2: Frevalénecias de consumo de élcool & beber e dingir, por dia

da semana.
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Figura 3: Prevaléncias de consumo de dlcool e beber e dirigir, por turno.
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A mediana da alcoolemia foi 0,29 ma/L de ar alveolar e
52% dos individuos referiam consumo de dlcool em binge
{ou seja, cinco ou mais doses em uma dnica ocasido para
homens, e qualro ou mais doses, para mulheres), ao menos
uma vez por més. Como exibido na Figura 4, a maior parte
dos sujeitos (75,9%) havia bebido cerveja, combinada ou ndo
a oulra bebida, no bar.

Figura 4: Tipo de bebida consumida.

16%

ﬁw’
4%

BCervela B Cerveja o cufra bebida
OVinhe ou a i
Wice ou cooler B 0ulia combinagio de bebidas

Apesar de 85,9% dos individuos referirern ter bebido e
dirigido nos Gltimos 12 meses, apenas 9,2% referiam terem
sido parados alguma vez na vida para fazer o leste do bafé-

melro.

A maioria da amostra (63,0%) referia ser a favor da Lei
11.705/08, e 43,8% referiam ter mudado o comportamen
to em relagio ao beber e dirigir. Entre os que mudaram o
comportamento, as principais alleragbes podem ser vistas na
Figura 5.
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Discussao

Este capitulo apresentou uma estratégia para o estudo de
uma populacdo flutuante, em risco de beber e dirigin, que
pode ser considerada no planejamento de futuros estudos
de abrangéncia nacional. Percebe-se que, a partir do método
proposto, é possivel obter estimativas populacionais vilidas,
com um numero relativamente pequeno de individuos en
trevistados (n=683), aproximadamente 1/5 do total de in
dividuos abordados (n=3118). Trata-se, portanto, de uma
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estratégia atil em estudos voltados & determinacio de po-
liticas publicas para este tipo especifico de populagio, em
primeiro lugar devido ao exposto previamente na introdugio,
g, secundariamente, em razdo de que um nimero menor de
entrevislas significa também economia de recursos financei-
ros para a realizacdo de pesquisas.

Alguns cuidados, porém, sao importantes ao se trabalhar
com amostras complexas e precisam ser considerados para a
obtencao de inferéncias populacionais. De maneira sucinta, é
fundamental considerar o desenho de amostra na posterior
analise estatistica e modelagem dos dados. Neste capitulo,
nao ¢ apresentada a expansdo dos dados, de modo que os
resultados limitam-se aos dados amostrais @ nac podem ser
generalizados Ainda em relagio ac plano amostral, & im-
portante ressaltar que as evidéndas disponiveis em relacio
ao beber e dirigir na ddade de Porto Alegre foram dteis nas
especificagbes iniciais: a estratificacio geogrdfica dos bares
(obtida por geoprocessamento- Capitulo 11), os hordrios
dos acidentes relacionados ao dlcool (obtidos no estudo em
emergéncias, capitulo 09) e alguma estimativa da prevaléncia
de beber e dirigir entre individuos que frequentassem bares
de Porto Alegre, A dltima, obtida em estudo realizado em
lojas de conveniéncia da cidade, estimava que aproximada
mente 30% dos individuos que bebiam nas lojas de conveni
éncia irlam dirigir na hora subsequente (De Boni, Leukefeld ot
al., 2008), e justificou a selecdo de todos os individuos que
iriam dirigir e apenas um em cada guatro (selecionados de
forma aleatdria entre o primeiro, sequndo, lerceiro e quarto

individuos) individuos que nio iram dirigir {o que garantiria
um nimero minimo de pessoas com o desfecho na amostra
sob andlise, e considerava a premissa de que as prevalén
cias poderiam ter diminuido com a implementacio da Lei
11.705/08). Essa distingao, porém, mostrou-se desnecessaria
ao ser encontrada uma prevaléncia de 50% de beber e dingir,
de modo que, a principio, o processo de coleta poderia ser

simplificado na conducdo de novos estudos.

A prevaléncia de beber e dirigir entre os condutores que
bebem em bares foi a mais elevada na comparagio com as
amostras de condutores apresentadas neste capitulo. Este
dado estd de acordo com a literatura internacional que in
dica bares como locais onde o risco para beber e dirigir &
aumentado — embora, nem mesmo os estudos internacionais
relatem numeros tdo elevados, De acordo com duas revisdes
sistematicas recentemente publicadas, altas densidades de
bares estdo assodadas com consumo pesado de dlcool e com
os problemas decorrentes deste consumo - desde alcoolis
mo até acidentes de transito. Ambas recomendam que sejam
adoladas restricées em relagao a densidade de bares e seus
horarios/dias de funcionamento, a fim de diminuir o risco da
populacao (Campbell, Hahn el al., 2009; Popova, Giesbrecht
et al, 2009), Os dados também confirmaram os dias e ho-
ranos nos quais comporfamentos de risco se mostram mais

incidentes: a noite & nos finais de semana.
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Segao B - Capitulo XII

Em relagao aos dados demograficos, chama atencdo a
alta escolaridade dos sujeitos de pesquisa (aproximadamen-
te 55% referiam ensino superior completo ou incompleto),
contrastante com as demais amostras descritas neste livro e
muito acima da proporgao encontrada na regiao Sul do pais
(15,5% dos individuos acima de 25 anos com ensino supe-
rior campletofincomplela (Ibge, 2009)). Possivelmente, isto
se relaciona ao fato de se ter entrevistado somente individuos
habilitados para dirigir, dentro da drea urbana, e com um
minimo de condicoes socioeconémicas para poder adquirir
bebidas alcodlicas em bares. Contudo, a escolaridade ndo
parece ter influéncia, ao menos nestas andlises preliminares,
nem sobre o comportamento de beber e dirigir, nem sobre o
consumo de dlcool em si; a maioria referia consumo em bin-
ge e consumo de cerveja — ambos dassicamente associados
com beber e dirigir.

Finalmente, a maioria dos individuos aprovava a Lei
11.705/08, popularmente conhecida como lei Seca. Entre-
tanto, uma parcela menor (43,8%) referia ter modificado o
comportamento relacionado ao beber e dirigir, e 86% deles
referiam ter bebido e dirigido alguma vez no ano anterior.
Possivelmente, essa discrepdncia entre a percepcio de im
portincia da lei e a efetiva alteracio comportamental pos
sa ser explicada por uma fiscalizacio pouco eficiente, visto
que menos de 10% referiam ter sido parados alguma vez na
vida em blitz para realizar teste de alcoolemia, embora a dis
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Alcohol availability and DUI in a driver
probabilistic sample from Porto Alegre,
southern Brazil: preliminary findings

De Boni Raquel, UFRGS-HCPA

Mauricio Vasconcellos, IPEC-FIOCRUZ, Riua de Janeiro, Brazil; Francisco Bastos, ICICT-FIDCRUZ, Rio de
Janeiro, Brazil; Flavio Pechansky, Dr., Center for Drug and Alcohol Research, UFRGS, Porto Alegre, Brazil

Background:

Brazil has 35,000 traffic accidents (TA) deaths /year and almost 40% of fatal TA victims in Porto Alegre
had positive Blood Alcohol Concentration (BAC). Literature shaws that drinking at on-premises outlets
may increase DUl chance.

Aim:
To compare DU prevalence and risk factors in a sample of drivers who leave pubs from high and low alco-
hol sutlets {AQ) concentration areas of Porto Alegre.

Method:

Census enumeration areas (CEA) with high (S1) and low (52) concentration of alcohol outlets were identi-
fied using geoprocesing and statistical spatial analysis. A driver probabilistic sample was selectedin 3
phases: 1) CEA with probability propertional ta size (PPS- AQ number), stratified in S1 and 52; 2) AO and
time period (PPS based on time lag); and 3) drivers (inverse sampling with the screening of every adult
who left AQ). Selected drivers were interviewed, breathalized, and had saliva tested for drugs when they
left the premises.

Results:

3018 subjects were approached, and 2023 metinclusion criteria. 51 had more women [36% X 25%, p<0.05)
and higher DU prevalence (29% x 24%, p<0.05). Among those who were drinking (n=1070), we intervie-
wed everyone who would drive in the next 60 min (n= 499, male 7696, 37.2y) and one fourth of those who
would not (n=183, male 64.2%6, 37.7y). Drivers who were drinking on 52 were less educated, had higher
AUDIT scores and lower risk perception. There was no difference on BAC and drug use between S1and 52.

Conclusions:

Geoprocessing is a key tool in the assessment of DUI risk factors and policymaking, There are significant
differences between the characteristics of drivers from high and low AO density areas of the city, as well
as in DUl prevalence. Law enforcement activities should prioritize specific areas of the city in order to
better use limited resources
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DRINKING AND DRIVING IN A DRIVER PROBABILISTIC

SAMPLE FROM ALCOHOL OUTLETS OF PORTO ALEGRE,

BRAZIL: PRELIMINARY FINDINGS.

Raquel De Boni', M T Vasconcellos?, F I Bastos’, F Pechanskyl;

'Psychiatry, CPAD- Federal University Rio Grande do Sul, Porto Alegre, Brazil,
’ENCE/IBGE, Rio de Janeiro, Brazil,

’FIOCRUZ, Rio de Janeiro, Brazil

Aims: Brazil has 35,000 traffic accidents (TA)/year and Porto Alegre data show
that 10 to almost 40% of TA victims have positive Blood Alcohol Concentration
(BAC). In June 2008, a law changing the legal BAC limit to zero for drivers was
passed. Aims: to assess risk factors for DUI of drivers who drink at alcohol outlets
(AO) in Porto Alegre after the law.

Methods: A driver probabilistic sample was selected in 3 phases: 1) census tract
with probability proportional to size (PPS- AO number), stratified by AO density
(after statistical spatial analysis); 2) AO and time period (PPS based on time

lag); and 3) drivers (inverse sampling with the screening of any adult who left
AO). Selected drivers were interviewed, breathalized, and had saliva tested for
drugs when they left the premises.

Results: So far, 2911 subjects have been approached, and 931 met inclusion criteria.
Among those, we interviewed everyone who would drive in the next 60

min (G1: n= 450, male 76%, 37.2 y) and one fourth of those who were not (G2:
n=159, male 64.2%, 37.7 y). Refusal rate was 5.7%. The overall prevalence of
DUI was 52%, ranging from 7.9 % (Thursday) to 19% (Saturday). Binge drinking
(in the last 12 months) differences were not significant (G1 73.1%; G2

78%). DULI in the last 12 months was significantly higher in G1(95.6% vs.
57.2%), as well as previous DUI accident (G1 19.6% vs. G2 12.6%). Although
62% of drivers were favorable to the law (G1 59.1% vs. G2 70.4%), only 45%
reported changing their behavior (G1 42.1% vs. G2 53.3%).

Conclusions: DUI prevalence was extremely high, and data point to a recurrent
behavior among those who were going to drive, regardless of the law. This should
probably be related to the lack of enforcement of the law changing BAC legal
limit in Porto Alegre.
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