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Table 4. Sex and age of injured motorcycle, moped and car riders before and after law allowing experienced car drivers to drive
light motorcycles, Barcelona, Spain, 1 January 2002 to 30 April 2008

Motorcycle Moped Car
Light (EC 51-125cc)  Heavy (EC > 125 cc) Unknown (EC < 50 cc)
Pre’ Post” Pre’ Post” Pre’ Post” Pre’ Post” Pre Post
(n=3451) (n=6633) (n=3130) (n=5229) (n=4350) (n=6217) (n=7050) (n=7515) (n=11803) (n=11948)
% % % % % % % % % %

Gender
Male 66.6 67.7 81.6 84.1 65.7 66.4 64.7 64.9 55.6 57.4
Female 29.1 32.3 13.9 15.9 30.0 33.6 314 35.1 39.9 42.5
Unknown 4.3 0 4.5 0 4.3 0 4.0 0 4.5 0.1
Age, in years
0-13 0.8 0.5 0.3 0.4 0.5 0.4 0.4 0.3 3.4 4.0
14-17 3.8 4.6 0.4 0.5 6.2 8.3 13.1 13.3 1.6 15
18-30 49.7 47.6 41.9 341 52.5 49.0 68.6 64.3 44.6 39.8
31-45 34.2 36.2 43.9 46.7 29.7 34.6 14.3 18.1 26.0 29.1
46-65 10.0 10.3 11.8 16.8 9.9 9.8 2.9 3.5 18.7 19.9
> 65 0.9 0.5 0.8 0.8 0.5 0.4 0.3 0.3 41 4.4
Unknown 0.6 0.3 0.9 0.7 0.7 0.4 0.4 0.2 1.5 1.3

EC, engine capacity.
2 Period before the law: 1 January 2002 to 30 September 2004.
® Period after the law: 1 October 2004 to 30 April 2008.

road safety interventions)."® The large
number of circulating motorcycles per
inhabitant gave more power to the
statistical analysis, and the Poisson re-
gression time series made it possible to
work without denominators. A second
strength was the use of comparison
groups. Although the study was con-
ducted in a single city, we believe it has
external validity.

The results of the study confirm the
hypothesis that allowing licenced car driv-
ers to drive light motorcycles without first
developing the proper skills and passing a
special test increases the risk of collisions
involving this type of vehicle. We also
found a minor increase in the number
of injuries among heavy motorcycle rid-
ers, perhaps as a result of other factors.
First, the number of newly registered
motorcycles of all types increased steadily
before 2004 (the year the law was passed),
and the trend continued unchanged in
subsequent years. Second, other measures
intended to reduce the use of cars in the
city, such as charging high prices for park-
ing and redesigning roadways to reduce
traflic congestion, have been adopted
since 2004. Over time, this could have
contributed to the decreasing number
of people injured in car collisions. In
2004 there were 7158 metered parking
places on the street, while in 2007 there
were 40 482, and from 2005 to 2007 the

Fig. 2. Observed and expected number of light motorcycle riders injured on the road,
by month,? Barcelona, Spain, 1 January 2002 to 30 April 2008
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2 Time-series analysis with Poisson regression models, adjusted for trend and seasonality.

total number of hectares for pedestrians
in the city increased by 12.8%. Popula-
tion growth and a rise in housing costs
drove people outside the city limits, even
though they still studied or worked in the
city. This may have led to increased use
of private transportation, as expanded
subway and local train networks take
time to develop.
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After the new law, the proportion
of light motorcycle riders who were
injured monthly rose to an average of
1.6% for more than 3 years, perhaps
partially as a result of the factors ex-
plained earlier. In addition, some driv-
ers of light motorcycles involved in
crashes could have been former moped
drivers, which could explain in part the
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Table 5. Timing of collisions and characteristics of motorcycle, moped and car drivers involved in collisions in which injuries occurred,
before and after law allowing experienced car drivers to drive light motorcycles, Barcelona, Spain, 1 January 2002 to 30 April 2008

Motorcycle Moped Car
Light (EC 51-125cc) Heavy (EC > 125 cc) Unknown (EC =< 50 cc)

Pre? Post® Pre® Post” Pre® Post” Pre® Post® Pre® Post”

(n=" (1= (1= (1= (1= (1= (1= (1= (1= (n=

3551) 6798) 3317) 5489) 4640) 6439) 6947) 7668) 35482) 42318)

% % % % % % % % % %

Gender
Male 69.8 713 87.0 88.9 69.0 69.6 69.7 70.6 69.2 71.6
Female 21.2 245 5.8 7.8 22.7 25.8 24.0 26.3 14.0 159
Unknown 9.1 4.2 7.2 3.3 8.3 4.6 6.4 3.1 16.8 125
Age (years)
0-13 0.1 0 0 0 0 0 0 0 0 0
14-17 2.7 3.8 0.1 0 5.0 4.4 11.3 114 0.1 0
18-30 47.0 451 0.2 0.2 48.9 45.8 66.1 61.5 31.9 28.8
31-45 34.3 35.7 37.6 30.9 30.3 34.2 15.8 194 28.4 30.5
46-65 9.7 10.4 45.3 47.2 10.1 10.2 3.4 41 21.8 23.2
> 65 0.8 0.6 12.7 17.0 0.6 0.5 0.3 0.3 3.4 3.9
Unknown 0.1 0 0.5 0.7 0 0 7.0 6.5 0 0
Day of collision
Weekend 19.5 18.5 19.5 18.3 20.8 20.6 23.6 23.7 30.0 27.4
Time of day
8-20h 73.3 76.0 755 76.0 75.6 73.9 70.5 70.5 67.9 70.2
Type of driver’s
licence
A (motorcycle) 73.9 42.7 89.1 86.5 37.8 31.4 4.3 3.2 0.3 0
B (car) 41 42.4 0.8 5.0 18.7 28.3 21.8 23.4 82.3 84.1
L (moped) 1.3 6.8 0.3 0.7 33.2 315 64.5 63.8 0 0
Other 0 0 3.3 15 0.1 0 19 2.6 0.2 0.1
Unknown 10.6 8.1 6.5 6.3 10.3 8.9 7.6 6.9 171 15.7

EC, engine capacity.

2 Period before the law: 1 January 2002 to 30 September 2004.
b Period after the law: 1 October 2004 to 30 April 2008.

decreased use of mopeds. According to
Segui-Gémez, in some cases prior edu-
cational programmes and fees appeared
to act as a de facto “barrier” to obtaining
a motorcycle operator’s licence'®. Our
data do not allow for an assessment of
the extent to which the increased risk
of injury is due to lack of appropriate
driver training. In other studies driver
inexperience with motorcycle riding
has been shown to be a risk factor for
motorcycle collisions.!>!® Research on
licensing programmes for motorcyclists
suggests that specific restrictions, such
as being under adult supervision, driv-
ing only in daylight and enforcement of
a zero blood-alcohol level tolerance limit,
are factors associated with a reduced
number of collisions.!”

A direct association between motor-
cycle sales and mortality rates has been
reported previously.'® Paulozzi reported
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that, according to the National Highway
Trafhic Safety Administration, between
1997 and 2003 mortality rates from
crashes involving motorcycle riders in
the United States increased from 21.0 to
38.4 per 100 million motorcycle miles
travelled. At the same time, the annual
domestic sale of new motorcycles in-
creased from 247 000 in 1997 to 648 000
in 2003. Mortality rates were higher
among drivers or passengers of newer
motorcycles. The author suggests two
possible explanations: increased exposure
from more extensive use of motorcycles
that are new, and inexperience with mo-
torcycle riding.

Other studies have assessed the ef-
fect of policy legislation on collision
rates, but nearly all have focussed on the
use of alcohol,” a bicycle helmet® or a
motorcycle helmet?! or, more recently, on
the existence of a penalty point system.?

Only one study has assessed the associa-
tion between state motorcycle licensing
laws and motorcyclist mortality rates. An
association has been reported between the
existence of specific motorcycle driver
licensing policies and lower mortality
rates.” Lower rates have been observed
in states requiring any of the following
before issuance of a motorcycle permit: a
test of motorcycle driving skills (RR: 0.76;
95% CI: 0.69-0.84); motorcycle driver
training (RR: 0.80; 95% CI: 0.74-0.86),
possession of a learner’s permit for a lon-
ger time (95-190 days, RR: 0.86; 95%
CI: 0.79-0.95; > 190 days, RR: 0.87;
95% CI: 0.81-0.93); three or more re-
strictions for those on a learner’s permit,
such as lower speed limits, a zero blood
alcohol level or daytime driving only
(RR: 0.78; 95% CI: 0.73-0.84), and the
use of a full helmet (RR: 0.76; 95% CI:
0.71-0.81).
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One limitation of our study is that
good mobility denominators, such as the
total kilometers travelled by motorcycles,
were not available. As a proxy we used the
number of newly registered motorcycles.
However, the type of analysis we con-
ducted could be performed without de-
nominators because we adjusted for linear
trend and seasonality. It was impossible to
adjust for injury severity because no data
were available until 2005. According to
Barcelona’s emergency surveillance sys-
tem, the number of injured motorcyclists
who were seen at an emergency depart-
ment increased by 59.6% from 2003
(4117) to 2006 (6571), and the number
of motorcyclists hospitalized increased by
87.5% from 2003 (312) to 2006 (585).

Another limitation of the study
is the possible misclassification of the
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type of motorcycle due to insufficient
information. We reduced the risk of
misclassification by using brand and
model. On the other hand, the exclu-
sion of 21.3% of motorcycles from the
analysis may have changed the magni-
tude, but not the essence, of the results.
When motorcyclists driving vehicles of
unknown engine capacity were added
to those driving light motorcycles, the
risk was reduced but still significant
(RR: 1.25; 95% CI: 1.18-1.33). When
drivers of heavy motorcycles were
added as well, the risk increased again
(RR: 1.17; 95% CI: 1.11-1.124).

In conclusion, a new law allowing
car drivers to drive light motorcycles
without previously passing a special
licensing test is associated with an in-
creased number of road injuries involv-

ing light motorcycles. Other factors,
such as measures aimed at reducing the
use of cars, may have also contributed
to such an increase. Policy-makers and
legislators should consider the implica-
tions of laws such as the one described
in this paper, which generate important
gains for industry by facilitating access
to a dangerous vehicle at the cost of an
increased risk of road traffic injuries
among the population. M
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Résumeé

Blessés par accident de la circulation et assouplissement des exigences en matiére de permis pour la
conduite des motocycles légers en Espagne : analyse d’une série temporelle

Objectif Evaluer les variations du risque de blessure par accident
pour les conducteurs de motocycles avant et aprés le vote d’une
loi autorisant les titulaires d’un permis auto a conduire des
motocycles 1égers sans passer une épreuve de conduite spéciale
pour les motocycles.

Méthodes Nous avons effectué une étude quasi-expérimentale sur
des groupes de comparaison et une analyse de série temporelle
entre le 1¢ janvier 2002 et le 30 avril 2008. Le groupe étudié
était composé de personnes accidentées pendant la conduite ou
le transport sur un motocycle Iéger (cylindrée 51-125 cm3), tandis
que les groupes de comparaison étaient composes d'utilisateurs
de motocycles lourds (cylindrée > 125 cm3), de mobylettes
(cylindrée < 50 ¢cm3) ou d’automobiles, victimes d’une collision
en ville. L «intervention» résidait dans le vote d'une loi en octobre
2004, autorisant les conducteurs automobiles a conduire des
motocycles légers sans passer d’'épreuve de conduite spéciale.
Pour détecter et quantifier les changements au cours du temps,

nous avons utilisé une régression de Poisson, en pratiquant des
ajustements pour tenir compte des tendances et de la saisonnalité
des accidents de la circulation, ainsi que de I'existence d’un
systeme de permis a points.

Résultats Le risque de blessure par accident chez les conducteurs
de motocycles légers était plus élevé aprés le vote de la loi
qu'auparavant (risque relatif, RR = 1,46 ; intervalle de confiance
a 95 %, IC : 1,34-1,60). Bien que de facon moins marquée, le
risque d’accident avait également augmenté aprés ce vote chez
les conducteurs de motocycles lourds (RR=1,15;1C a 95 % :
1,02-1,29), mais était resté inchangé chez les conducteurs de
mobylettes (RR = 0,92 ; IC a 95 % : 0,83-1,01) et d’automobiles
(RR=1,06;I1Ca95 % :0,97-1,16).

Conclusion Le fait d’autoriser les conducteurs automobiles a
conduire des motocycles sans passer d’épreuve de conduite
spéciale entraine une augmentation du nombre de blessés par
accident de la circulation parmi les motocyclistes.

Resumen

Lesionados de trafico y permisividad para la conduccion de motocicletas ligeras en Espaina: analisis de series

temporales

Objetivo Evaluar las diferencias en el riesgo de lesion de trafico
entre los motociclistas antes y después de la aprobacion de una
ley que autoriza a las personas con permiso de conduccion de
automaviles conducir también motocicletas ligeras sin necesidad
de superar un examen especial para el uso de motocicletas.

Métodos Llevamos a cabo un estudio cuasiexperimental con
grupos de comparacion y un analisis de series temporales entre el
1 de enero de 2002 y el 30 de abril de 2008. El grupo de estudio
estaba compuesto por usuarios de motocicletas ligeras (cilindrada
de 51-125 cc) que habian sufrido una lesidn de trafico, y los
grupos de comparacion consistian en usuarios de motocicletas
pesadas (cilindrada > 125 cc), ciclomotores (cilindrada < 50 cc)
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0 turismos que habian sufrido una lesion de trafico en la ciudad
de Barcelona. La «intervencion» fue una ley aprobada en octubre
de 2004 por la que se permitia a los conductores de turismo
conducir también motocicletas ligeras sin la condicion de superar
un examen especial. Para detectar y cuantificar los cambios
ocurridos a lo largo del tiempo se utilizo la regresion de Poisson,
ajustando los datos en funcion de la tendencia y la estacionalidad
de las lesiones de trafico y de la introduccion de un permiso de
conduccion por puntos.

Resultados El riesgo de lesiones entre los usuarios de
motocicletas ligeras aumento tras la aprobacion de 1a ley (riesgo
relativo, RR = 1,46; intervalo de confianza del 95%, 1C95%:
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1,34-1,60). Aunque de forma menos marcada, después de la ley,
el riesgo de lesiones también aumenté entre los conductores de
motocicletas pesadas (RR = 1,15; 1C95%: 1,02—1,29), pero se
mantuvo entre los usuarios de ciclomotores (RR = 0,92; 1C95%:

Katherine Pérez et al.

0,83-1,01) y turismos (RR = 1,06; 1C95%: 0,97-1,16).
Conclusion Facilitar el acceso a motocicletas a los conductores de
turismos sin necesidad de superar antes un examen especial aumenta
el nimero de lesionados de tréfico que implican motocicletas.

wasdle

) Jeatl] ey ko :liileas] § Al W Sloryal] 33U g Aabuat] Ollaibly Elall e Slayl

OLLoYl duswghy Olesill CASS 2e Oswlsy Bsos Gsimld] puseul
Ll gass e Gy Olsie blEY pls 0525 Ub @5 (Sybl e
daded) &l Olehul Gl s LlaYl sl O ad) skl
at)) dlold (1,46 uucd! HUazsYl) 03,8 JS die SSTOPWI 53,8 sy
IS ST OIS Loyl slazsl OF 09 (1.60 — 1.34 g gl 35 95
el HlazsV) ALl W) Sla )l GBSl s Og3l] asy Bgemle
o o b 1Y) (1295 1.02 gp Ceoslyis %95 485 dlold 1,15
95 &8 dloldy 0.92 el HlazsVl) laz dadsdl Slehll S,
1.06 racd! Hlazz¥)) Shladl Sl ou Vs (1,015 0.83 gl
(1,165 0.97 59 Coslys 95% a5 dlolasg

093 &l Olehul B3ldy Ohludl GBSl plawdl O] sl
O3lgz i Grhall e GLLaYI dus (e Wi (ol HLesY eajlaz]
AW ol

Slehall GBSl ga OLlaYl Hlazl dols gu $9,4)) el 1304l
Oskezy Al Shledl B oo O3B 5258 wmps JS L,U)
el HlasY g gasdl 950 didsdl dyy W Ololywl 83bds Bslal Las)

L)W Slelyudl ssla)
Bylaal) Olegame Clad Ly 4l dulyd Ot ) )yl 1 yhall
2002 L/ G 0838 e J9YI (e i) dradastl] sy Lo 20
3T ulabl oo dulyull 33,8 Il 85 2008 L pl/Olus 30 Liss
St 125 = 51 Gyl dsw) ddds 450 Olalys 04255 o ea33L3
AE oyt Olohd 58Ty oo Wl BBl Olegasd) b (wsSe
Gyorbl ) iz i (xSio gt 125 36 lgd Syonk s 953)
Ololulaol & SLloY Isb,55 Sl STy ol (8T 5] CsSn R SO
2eSIJsY o 25 § OB 0,8 OIS “Usadl” Ll dipall sguo (e
09 daded] & Slahl oldy Ol Bl mews 2004
Bl 59,6 Al Olpsdll iy lgiold) pls HlasY sgegas

References

1. World report on road traffic injury prevention. Geneva: World Health
Organization; 2004.

2. European Road Safety Observatory. Traffic safety basic facts 2007: main
figures. Brussels: European Commission: 2007. Available from: http://www.
erso.eu/safetynet/fixed/WP1/2007/BFS2007_SN-KfV-1-3-Main%?20figures.
pdf [accessed on 25 February 2009)].

3. European Road Safety Observatory. Traffic safety basic facts 2007:
motorcycles and mopeds. Brussels: European Commission: 2007. Available
from: http://www.erso.eu/safetynet/fixed/WP1/2007/BFS2007_SN-SWOV-
13-MotorcyclesMopeds.pdf [accessed on 25 February 2009].

4. European Road Safety Observatory, SafetyNet. Annual statistical report
2007 building the European Road Safety Observatory. Brussles: European
Commission; 2007. Available from: http://www.erso.eu/safetynet/fixed/
WP1/2007/SN-1-3-ASR-2007.pdf) [accessed on 25 February 2009].

5. Anuario estadistico general 2005. Madrid: Direccion General de Tréfico,
Ministerio de Interior; 2005. Available from: http://dgt.es/was6/portal/contenidos/
documentos/seguridad_vial/estadistica/accidentes_30dias/anuario_estadistico/
anuario_estadistico008.pdf [accessed on 25 February 2009].

6. Villalbi JR, Pérez C. Evaluacion de politicas regulatorias: prevencion de
las lesiones por accidentes de trafico. Gac Sanit 2006;20 Suppl 1;79-87.
PMID: 16539969 doi:10.1157/13086030

7. Las principales cifras de la seguridad vial, Espafia 2006. Madrid: Direccion
General de Trafico, Ministerio de Interior; 2007.

8. Informe anual de siniestralidad afio 2007, datos provisionales. Madrid:
Direccion General de Tréfico, Ministerio de Interior; 2007. Available from:
http://www.dgt.es/was6/portal/contenidos/documentos/seguridad_vial/
estadistica/accidentes_24horas/resumen_anual_siniestralidad/resumen_
siniestralidad002.pdf [accessed on 25 February 2009].

9. McGwin G, Whatley J, Metzger J, Valent F, Barbone F, Rue LW 3rd. The
effect of State motorcycle licensing laws on motorcycle driver mortality
rates. J Trauma 2004;56:415-9. PMID:14960987 doi:10.1097/01.
TA.0000044625.16783.A9

10. Cens de vehicles de la ciutat de Barcelona, 2007. Departament d'estadistica.
Ajuntament de Barcelona. Available from: http://www.bcn.cat/estadistica/
catala/dades/inf/veh/veh07/veh07 .pdf [accessed on 25 February 2009].

11. Stolwijk AM, Straatman H, Zielhuis GA. Studying seasonality by using sine
and cosine functions in regression analysis. J Epidemiol Community Health
1999;53:235-8. PMID:10396550 doi:10.1136/jech.53.4.235

504

12. Miettinen OS. Proportion of disease caused or prevented by a given exposure,
trait or intervention. Am J Epidemiol 1974,99:325-32. PMID:4825599

13. Elvik R. The importance of confounding in observational before-and-after
studies of road safety measures. Acc Ann Prev 2002;34:631-5. doi:10.1016/
S0001-4575(01)00062-8

14. Segui-Gomez M, Lopez-Valdes FJ. Recognizing the importance of injury in
other policy forums: the case of motorcycle licensing policy in Spain. /nj Prev
2007;13:429-30. PMID:18056323 doi:10.1136/ip.2007.017475

15. Reeder Al, Alsop JC, Langley JD, Wagenaar AC. An evaluation of the
general effect of the New Zealand graduated driver licensing system on
motorcycle traffic crash hospitalisations. Accid Anal Prev 1999;31:651-61.
PMID: 10487340 doi:10.1016/S0001-4575(99)00024-X

16. Mullin B, Jackson R, Langley J, Norton R. Increasing age and experience:
are both protective against motorcycle injury? A case-control study. /nj Prev
2000;6:32-5. PMID:10728539 doi:10.1136/ip.6.1.32

17. Hedlund J, Shults RA, Compton R. Graduated driver licensing and
teenage driver research in 2006 [review]. J Safety Res 2006;37:107-21.
PMID: 16564541 doi:10.1016/}.jsr.2006.02.001

18. Paulozzi LJ. The role of sales of new motorcycles in a recent increase in
motorcycle mortality rates. J Safety Res 2005;36:361-4. PMID:16213526
doi:10.1016/}.js7.2005.07.002

19. McMillan GP, Lapham S. Effectiveness of bans and laws in reducing traffic
deaths: legalized Sunday packaged alcohol sales and alcohol-related
traffic crashes and crash fatalities in New Mexico. Am J Public Health
2006;96:1944-8. PMID:17018830 doi:10.2105/AJPH.2005.069153

20. Macpherson A, Spinks A. Bicycle helmet legislation for the uptake of helmet
use and prevention of head injuries. Cochrane Database Syst Rev 2007;
(2):CD005401. PMID: 17443588

21. Coben JH, Steiner CA, Miller TR. Characteristics of motorcycle-related
hospitalizations: comparing states with different laws. Accid Anal Prev
2007;39:190-6. PMID:16920053 doi:10.1016/j.aap.2006.06.018

22. Farchi S, Chini F, Rossi PG, Camilloni L, Borgia P, Guasticchi G. Evaluation
of the health effects of the new driving penalty point system in the Lazio
Region, Italy, 2001-4. Inj Prev 2007;13:60-4. PMID:17296692 doi:10.1136/
ip.2006.012260

Bull World Health Organ 2009;87:497-504 | doi:10.2471/BL7.08.051847


http://www.erso.eu/safetynet/fixed/WP1/2007/BFS2007_SN-KfV-1-3-Main figures.pdf
http://www.erso.eu/safetynet/fixed/WP1/2007/BFS2007_SN-KfV-1-3-Main figures.pdf
http://www.erso.eu/safetynet/fixed/WP1/2007/BFS2007_SN-KfV-1-3-Main figures.pdf
http://www.erso.eu/safetynet/fixed/WP1/2007/BFS2007_SN-SWOV-13-MotorcyclesMopeds.pdf
http://www.erso.eu/safetynet/fixed/WP1/2007/BFS2007_SN-SWOV-13-MotorcyclesMopeds.pdf
http://www.erso.eu/safetynet/fixed/WP1/2007/SN-1-3-ASR-2007.pdf
http://www.erso.eu/safetynet/fixed/WP1/2007/SN-1-3-ASR-2007.pdf
http://dgt.es/was6/portal/contenidos/documentos/seguridad_vial/estadistica/accidentes_30dias/anuario_estadistico/anuario_estadistico008.pdf
http://dgt.es/was6/portal/contenidos/documentos/seguridad_vial/estadistica/accidentes_30dias/anuario_estadistico/anuario_estadistico008.pdf
http://dgt.es/was6/portal/contenidos/documentos/seguridad_vial/estadistica/accidentes_30dias/anuario_estadistico/anuario_estadistico008.pdf
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16539969&dopt=Abstract
http://dx.doi.org/10.1157/13086030
http://www.dgt.es/was6/portal/contenidos/documentos/seguridad_vial/estadistica/accidentes_24horas/resumen_anual_siniestralidad/resumen_siniestralidad002.pdf
http://www.dgt.es/was6/portal/contenidos/documentos/seguridad_vial/estadistica/accidentes_24horas/resumen_anual_siniestralidad/resumen_siniestralidad002.pdf
http://www.dgt.es/was6/portal/contenidos/documentos/seguridad_vial/estadistica/accidentes_24horas/resumen_anual_siniestralidad/resumen_siniestralidad002.pdf
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=14960987&dopt=Abstract
http://dx.doi.org/10.1097/01.TA.0000044625.16783.A9
http://dx.doi.org/10.1097/01.TA.0000044625.16783.A9
http://www.bcn.cat/estadistica/catala/dades/inf/veh/veh07/veh07.pdf
http://www.bcn.cat/estadistica/catala/dades/inf/veh/veh07/veh07.pdf
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=10396550&dopt=Abstract
http://dx.doi.org/10.1136/jech.53.4.235
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=4825599&dopt=Abstract
http://dx.doi.org/10.1016/S0001-4575(01)00062-8
http://dx.doi.org/10.1016/S0001-4575(01)00062-8
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=18056323&dopt=Abstract
http://dx.doi.org/10.1136/ip.2007.017475
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=10487340&dopt=Abstract
http://dx.doi.org/10.1016/S0001-4575(99)00024-X
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=10728539&dopt=Abstract
http://dx.doi.org/10.1136/ip.6.1.32
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16564541&dopt=Abstract
http://dx.doi.org/10.1016/j.jsr.2006.02.001
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16213526&dopt=Abstract
http://dx.doi.org/10.1016/j.jsr.2005.07.002
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=17018830&dopt=Abstract
http://dx.doi.org/10.2105/AJPH.2005.069153
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=17443588&dopt=Abstract
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=16920053&dopt=Abstract
http://dx.doi.org/10.1016/j.aap.2006.06.018
http://www.ncbi.nlm.nih.gov/sites/entrez?cmd=Retrieve&db=PubMed&list_uids=17296692&dopt=Abstract
http://dx.doi.org/10.1136/ip.2006.012260
http://dx.doi.org/10.1136/ip.2006.012260

