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Abstract

Objectives: To assess level of fuffilment and utility of the hos-
pltai discharge register (HDR) as a complementary source of
information for estimating the number of deaths at 3¢ days due
o motor vehicle crashes in Spain.

Methods: It is a cros-sectional study were we compared the
number of people injured due 1o motor vehicle crashes hos-
pitalised in a public hospital (HDR), in Spain during 2001, with
the number of people severely injured or killed due to motor
vehicle crashes reported by the police database (Direccién Ge-
neral de Trafico, DGT) for the same year. A descriptive analy-
sis was carried out by age, sex and region {Autonomous Com-
munity), as well as an estimation of the percentage of
under-reporting of deaths by the DGT based on two as-
sumptions.

Results: Police reported 27,272 severe injuries and 4,811
deaths during first 24 hours after the crash and after applying
a fatality adjustment factor estimated 706 more deaths up to
30 days after the crash. The HDR reported 40,174 urgent hos-
pitalisations. Of these, 1,09¢ died during the day of hospita-
lisaticn or within the following 30 days. The police only noti-
fied 68% of all cases that required hospitatisation. According
to the number of deaths reported by police and contrasted with
hospital register, estimations of the number of deaths at 30
days made by police could represent a level of under-repor-
ting of between 3% and 6.6%, depending on the assumption
considered.

Conciusions: This study showed that the HDR is an infor-
mation source that complements potice statistics and is use-
ful to estimate the nurmber of deaths and non-fatal injuries due
to motor vehicie crashes in Spain.

Key words: injury. Traffic accident. Police database. Hospi-
tai discharge. Under-reporting. Fatalities.

Resumen

Objetivos: Valorar el grado de cumplimiento y la utilidad del
conjunto minimo y basico de las altas hospitalarias (CMBDAH)
para estimar €l nimero de faliecidos a 30 dias por acciden-
te de trafico (AT},

Método: Las poblaciones del estudio fueron los heridos gra-
ves y fallecidos por AT registrados en la base de accidentes
de la Direccion General de Trafico (DGT) y tos lesionados por
AT ingresados en un hospital pablico. Se ha llevado a cabo
un andlisis descriptivo por edad, sexo y comunidad auténo-
ma y una estimacién dei porcentaje de subnotificacién de muer-
tes de la DGT segun dos asunciones,

Resuftados: Segidn la DGT, se registraron 27.272 heridos
graves y 4.811 fallecidos en las primeras 24 h y se estima-
ron 706 faliecidos con la aplicacion del factor de correccion
a los 30 dias. Segun el CMBDAHM, se produjeron 40.174 in-
gresos hospitalarios urgentes, en los que en 1.099 casos se
produjo el fallecimiento el mismo dia del ingreso o en los 30
dias posteriores. Asi pues, por la informacién obtenida por fa
policiza, se detectd el 68% de los casos gue requirieron ingreso
hospitalario. Tomando como referencia ef nimero de falleci-
dos segun la DGT, completado por las muertes segin el CMB-
DAH, las estimacicnes de fallecidos a 30 dias realizadas por
la OGT fueron entre un 3 y un 8,6% infericres segun la asun-
cidn considerada.

Conclusiones: Este estudio pone de manifieste la utilidad de
la informacién suministrada por el CMBDAH para la obten-
¢ién de informacion sobre el ndmero de fallecidos y heridos
graves complementaria a las estadisticas policiales.
Palabras clave: Lesion, Accidente de trafico. Datos policia-
les. Infranctificacién. Victimas mortaies.
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Introduction

tatistics about people injured in motor vehicle
crashes have traditionally tended to be based
on police sources: this is the case in both Spain
and other countries. The United Nations Eco-
nomic Commissicn for Europe proposed the foliowing
definition for people killed as a result of motor vehicle
crashes: “people dying at the scene of the crash or in
the foliowing 30 days”. This implies carrying out a fo-
llow-up on all pecple injured and hospitalized up 1o the
end of that 30 day period. This is not feasible in prac-
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tice, due to the great amount of resources required to
carry out such a task.

The procedure employed to count the number of
deaths based on the standard definition is variable,
There are two basic methods for estimating ihe real
number of motor vehicle crash fatalities at 30 days: a}
contrasting data provided by police and health servi-
ce records; by applying a fatality adjustment factor. This
is calculated perigdically from a follow up of a repre-
sentative sample of people severely injured in motor
vehicle crashes®? However, this adjustment factor often
fails to take into account differences in the severity of
injuries and mortality by road user type or other rele-
vant variables (such as the time and place of the crash,
the kind of vehicle involved, and the age of the victim).
It has been reported that the appiication of the fata-
lity adjustment factor {o all types of crash victims pro-
duces bias in the estimation of crash deaths by road
user type. This is especiaily true in the case of pe-
destrians?,

Spain adopted the European definition of motor vehi-
cle crash fatalities at 30 days in 1993 through the Mi-
nisterial Order of 18" February that modified the logic
for compiling statistics on road traffic accidents. This order
esiablished that the number of motor vehicle crash fa-
talities during the first 24 hours must be determined by
follow-up of all cases. However, victims dying within 30
days of the crash musi be determined by applying the
fatality adjustment factor. This was to be deduced from
a follow-up study of a represeniative sample of people
severely injured in motor vehicle crashes. Until such time
as it is possible to exhaustively follow-up on ali victims
of motor vehicle crashes, the Direccién General de Tra-
fico (DGT, The Spanish Traffic Authority}), under the su-
pervision of the Spanish National Safety Council, will
periodically carry out a follow-up study based on a re-
presentative sample of people injured at four year in-
tervals, in order to calculate the appropriate adjustment
factors?.

Six adjustment factors were calculated according to
the type of area {urban or non-urban roads) and the re-
lationship between the victim and the vehicle (driver, pas-
senger, or pedestrian). The following adjustment factors
were determined in the follow-up study carried out in
2000: 2.41 for drivers, 2.24 for passengers and 6.17 for
pedestrians for non-urban roads, and 2.17 for drivers,
2.15 for passengers and 4.34 for pedestrians for urban
areas.

The application of fatality adjustment factors to es-
timate the number of deaths based on the standard de-
finition is an intermediate solution until it is possible to
establish a mechanism that alfows us 10 accurately es-
tablish the real number of motor vehicle crash deaths
at 30 days. The present investigation aims to assess
the level of fulfiiment and utility of the hospital dischar-
ge register (HDR) as a complementary source of in-

formation for estimating the number of deaths at 30 days
due to motor vehicle crashes in Spain.

Methods

This is a cros-sectional descriptive study that com-
pares different records. Two populations were included;
a) people severely injured or killed as a result of moter
vehicle ¢crashes in Spain in 2001, as recorded by the
police; b} people injured in motor vehicle crashes and
urgently hospitalized in any Spanish public hospital and
later discharged during the year 2001.

For the description of pecople severely injured or ki-
lled in motor vehicle crashes and estimations of fata-
lities due to motor vehicle crashes at 24 hours based
on police records, we used information provided by the
register of accidents and victims for 2001 of the Spa-
nish Traffic Authority (DGT). The definition of severely
injured was based on all of the people injured in motor
vehicle crashes whose resulting condition reguired hos-
pitalization for a period of more than 24 hours®.

From Hospital Discharge Register (HDR} data for the
year 2001, we selected episcdes of urgent hospitalization
that had been recorded as motor vehicle crashes wit-
hin the variable “Financing Regime”. Where this was not
applicable, we selected cases in which the external cause
of injury (E Code) ranged from E811 to E8286, as defi-
ned by the Internaticnal Classification of Diseases, Ninth
Revision, Clinical Maodification (ICD-9-CM). It has been
estimated that for 2001 the HDR coverage was over 98%
of all public hospilal admissions.

The following variables were included from the data
base of the police dataset: age, sex, region {Autcne-
mous Gommunity) and severity of injury. From the HDR
we used the following variables: sex, date of birth, the
region in which the hospital was located, date of hos-
pitalization and date of discharge (in order to calcula-
te length of stay), destination on discharge, and diag-
noses. The exact time of the hospitalization was not
known.

We carried out a descriptive analysis for peopie in-
jured and killed in motor vehicle crashes, calculating
percentages and 95% confidence intervals, in order to
study the distribution of the two study groups. The es-
timation of the number of deaths notified by the DGT
based on adjustment factors was compared with the
number of deaths calculated by the DGT and comple-
mented with data from the HDR based on the two fo-
llowing assumptions: a) that the police only recorded
fatalities relating to people who died at the scene of the
crash or while being moved; &) that the police regis-
tered as fatalities victims who died atf the scene of the
crash, while being moved, and during the first day of
hospitalization.
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Results

Level of fulfilment of the information in the HDR

The socio-demographic and administrative variables
and principat diagnoses were complete in more than 98%
of cases. External causes of injury (E Code) were re-
corded in 70% of cases, and in 85% reference was made
to a motor vehicle crash. However, the majority of the
E codes were of a non-specific nature, As a result, spe-
cific informaticn relating to the kind of accident and/or
road user type (driver, passenger or pedestrian) was only
recorded in 11% and 21% of cases, respectively. This
prevented analysis based on the specific characteris-
tics of the crash or of the vehicle,

Comparison between people severely injured and kifled (DGT) and
people injured and hospitatized (CHOR)

According to the records of the DGT, 100,393 motor
vehicle crashes occurred in the year 2001, with a total of
155,116 victims, of whom 27,272 were severely injured
and 5,517 died, Of these, 4,811 died within the first 24
hours and a further 706 deaths were esiimated within the
period of between 24 hours and 30 days after hospitali-
zation based on application of the adjustment factor,

According to the HDR, 40,174 injured people were
urgently hospitalized as a result of the motor vehicle cras-
hes that took place in 2001. Of these, 1,099 subseqguently
died within the first 30 days following hospitalization and
99 did so later,

Table 1 shows a similar distribution for severely inju-
red according to age and sex for data provided by the DGT
and the HDR. In the case of fatalities, the proportion of
people over 59 years of age was greater among those
hospitalized than among deaths reported by the police.
The 27,272 people who were severely injured (and the-
refore susceptible to hospitalization) reported by the po-
lice in 2001 amounted to 68% of the 40,174 people who
were injured and actually hospitalized in Spanish public
hospitals in that same year. No significant differences in
this percentage of under-reporting were chserved with res-
pect o the sex of the person injured, but this did occur
with respect to age: those under 15 and over 74 were less
represented in the records of the police. A great deal of
variability was observed with respect to distribution by re-
gion, with Ceuta and Melilla presenting high rates of under-
reporting whereas in other regions, such as the Balearic
Islands and Castilla y Ledn, DGT records tended to over-
report with respect to those of the HDR. It is important to
bear in mind that whereas the records of the DGT inclu-
de the region in which the accident occurred, those of the
HDR record the region in which the victim was hospitali-
zed (which in some cases may not be the same as that
in which the motor vehicle crash actually ook place).

Estimation of the number of deaths according to the two sources
of information

According to data from the DGT, 4,811 persons died
as a result of motor vehicle crashes in the first 24 hours
following the accident, with this number rising to 5,517
according to the estimation of motor vehicle crash fa-
talittes at 30 days. According to data from the HDR, 1,099
persons died in the 30 days following hospitalization,
with 223 of them dying on the same day that they were
admitted to hospital. For estimations of the reai num-
ber of deaths at 30 days, two assumptions were made:

Assumption A: Supposing that the number of deaths
in the first 24 hours after the accident provided by the
DGT only refers to deaths at the scene of the crash,
the number of deaths at 30 days could be estimated as:
Deaths recorded by the DGT + hospital deaths = 4,811
+ 1,098 = 5,910,

Assumption B: Supposing that the number of deaths
in the first 24 hours after the crash according to data
from the DGT includes deaths occurring on the same
day as hospitalization: Deaths recorded by the DGT +
hospital deaths at 30 days — hospital deaths at 0 days
= 4,811 + 1,099 ~ 223 = 5,687.

Based on these suppositions, the 5,517 deaths at
30 days estimated by the DGT would represent an un-
derestimation of ~6.6% with respect to assumption A
and of -3% with respect to assumption B (table 2). In
the first assumption the underestimation was similar for
both sexes (-5.9% men, -2.5% women), whereas in the
second, it was greater amongst men (-5.8%) than
amongst women (-1%). Figure 1 shows these per-
centages by age groups. With increasing age, the ten-
dency to underestimate deaths increases, reaching its
greatest level amongst those in the over 74 age group.
Figure 2 shows percentages of variation according to
ihe region in which the accident occurred (presuppo-
sing thai this was the same region as that of hospita-
lisation). As can clearly be observed, a high degree of
heterogeneity was observed beiween the different re-
gions.

Discussion

This study represents the first attempt to develop and
use data relating to people injured in melor vehicle cras-
hes and hospitalized in public hospitals based on the
Hospital Discharge Register (HDR) for the whole of
Spain. The study alsc documents the percentage of
under-reporting of motor vehicle crash fatalities at 30
days by the police.
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Table 1. People severely injured and killed in motor vehicle crashes reported by police (DGT), and people who were injured
hospitalised or who died in hospitals {(HDR) by sex, age and region

86T HOR Total difference HDR-
Severely injured Fatalities < 24 hours Ijured Falaliies 24 howrs-30 days  Severely injured DGT
n % n % ] % n % n %

Sex
Men 14,069 718 3.639 76.4 27.279 70.0 798 726 9,008 67.9
Women 7.503 282 1,124 236 11,687 30,0 300 213 4,484 62.6
Unknown 700 28 48 1 10 0.0 1 G1

Age
< 15 years 1,044 4 129 27 2999 77 27 2.5 1,982 345
15-26 years 11,137 43 1538 328 16,381 420 333 03 5577 66.6
30-44 years 8,382 24.7 1,164 25.4 8,201 210 173 157 1,992 76.2
45-59 years 3,699 143 851 181 5235 13.4 159 14.5 1,695 68.6
B0-74 years 2,605 101 649 13.8 4173 10.7 189 7.2 1,757 59.7
> 74 years 1,018 39 334 71 1826 49 209 19.0 1,17 Lyi
Unknown 81 02 9 0.8

Region {Autonemous
Communily)
Andalucia 4,589 16.8 753 157 5,103 13.1 182 16.6 696 86.8
Aragdn 1,318 48 195 4.1 1,260 3.2 61 56 3 99.8
Aslurias 631 2.3 80 17 989 25 14 1.3 372 629
Islas Baleares 821 3 150 3.1 480 1.2 3 0.3 -338 170.0
Isfas Canarias 838 3.1 168 35 1,053 2.7 215 79.6
Cantabria 285 1 44 0.9 437 i1 18 1.6 170 62.6
Castilla-La Mancha 1,701 6.2 K] 71 1,959 5.0 52 47 310 84.6
Castillz y Ledn 2,633 97 532 HA 2,399 6.2 a1 8.3 -143 105.7
Catalufia 4111 161 710 148 7,344 18.8 157 143 3,390 54.8
Comunidad Valenciana 2,07 10.2 440 9.1 4570 11.7 130 118 1,929 b8.0
Extremadura 674 25 142 3 963 2.5 44 45 338 66.6
Galicia 2518 g5 404 8.4 5027 i29 104 95 2,552 5.3
Madid 1,767 6.5 338 7 2,796 72 130 11.8 1,159 69.4
Murcia 763 2.8 168 35 1427 37 44 4.0 708 519
Navarra 22t 08 100 2.1 230 0.6 2 0.2 5 978
Pais Vasco 1,338 49 174 a7 1,908 49 42 38 607 888
La Rinja 176 0.6 65 1.4 208 05 8 0.7 40 815
Cauta 19 0.1 2 0 123 0.3 104 15.4
Melilla 3 0.1 71 0.2 1 01 41 431
Unknown 634 1.6 11 1.0

Total 27212 481 38,976 1,089 12,803 68.1

DGT: Spanish Traflic Authority; HDR: Hospital Discharge Records.

Table 2. Percentage variation in the global estimation of motor vehicle crash fatalities according to two different assumptions

«Reat» estimates (DGT+HDR) DGT? estimates % variation® Ci 95%
Assumption A 5910 5517 -6.6 -72 -6.48
Assumption B9 5687 5517 3.0 -34 26

DGT estimates: deaths reported by DGT {4.811) + deaths eslimated by application of the adjustment factors (706).
S[{DGT eslimates/«Real» estales)-1} x 100.

cAssumption A: deaths reported by DGT {4,811) + deaths HOR up to 30 days (1,099).

Shssumption B: deaths reported by DT (4,811) + deaths HDR up to 30 days {1,099) - deaths KDR on day 0 {223),
DGT: Spanish Traffic Authority; HOR: Hospital Bischarge Records.
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Figure 1. Percentage variation of estimates of the number of moter vehicle crash fatatities, by age group and by assumgption,
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—% Variation according to assumption A; [(DGT estimates/assumption A estimates)-1] x 100.
—% Variation according to assumption B: [{DGT estimates/assumption B estimates)-1] x 100.0,
DGT: Spanish Traffic Authoroty; HDR: Hespital Discharge Records.

Figure 2. Percentage variation of estimates of the number of motor vehicle crash fatalities, by region and by assumption.

20 4
15
10

14.914.9

[ % Variation assumption A % Variation assumption B

~% Variation according to assumption A: [(DGT estimates/assumption A estimates)-1] x 100.
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DGT: Spanish Traific Authoroty; HDR: Hospital Discharge Records,
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Level of fuffilment of the HOR and limitations of the data

Socio-demographic and administrative variables
and diagnoses of disease and injury were generally
shown to present a good level of fulfiiment. Even so, va-
riables such as road user type and type of crash, as pro-
vided by the external cause of injury codes, were not
sufficiently well documented to be of great utility, As a
result, it was not possible to appropriately analyse these
variables. Although these problems are not exclusive to
this country®?, their potentiat importance justifies taking
extra measures to ensure the quality of information re-
lating to these variables. The strategies that have been
used until now for the remaining variables, and which
are linked to the financing of hespitals, should be con-
sidered or amplified for variables involving incompiete
information, and in particular with respect to the code
for external causes of injury.

Furthermore, the characteristics of the information
source imply certain operative timitations that must also
be taken into consideration: atthough the MDR enjoys
wide public coverage (98% for 2001), it excludes data
from private hospitals. This could explain some of the
differences observed between different territories; ie, the
number of private beds available varies from one region
to another. Furthermore, the lack of a personal identi-
fier prevented us from eliminating potential cases of du-
plicated episodes or re-hospitalizations. Nevertheless,
the number of such cases was minimized by the ex-
clusion of non-urgent hospitalizations. This problem is
examined in the literature and there is evidence that the
lack of a means for identifying duplicates could lead to
an overestimation of the incidence of injuries’.

Another problem that must be taken into account
is the lack of information about the time of hospitali-
zation. Hence, an accurate estimate of the real num-
ber of fatalities is rather imprecise, regardless of the
assumption employed. Finally, and as occurs in other
countries, it must be assumed that the recording of cras-
hes by the police is not complete®™?, In general, the level
of under-reporting tends to be greater for fess serious
crashes, for those involving fewer people or not invol-
ving third parties, and for crashes that occur in urban
areas’l.

Estimation of the number of people severely injured and killed
at 30 days

Comparisons between the two sources of informa-
tion show that at least a third of the patients hospitaii-
zed due to motor vehicle injuries were not identified by
the police as being severely injured (and therefore re-
garded as susceptible to hospitalization). As a result,
these cases would not have been the object of a follow-
up 30 days after hospitalization in cases when such ac-

tion would otherwise have been carried out. This could
have been because the crash was not recorded by the
police (lack of coverage) or due to misclassification, with
severe injuries being incorrectly diagnosed as minor in-
juries and therefore not meeting the general criteria for
hospitalization.

Some studies have shown that relying on police of-
ficers to assess the severity of injuries may introduce
certain bias' 3, For example, Laumon and Martin ob-
served that 3.4% of people injured in crashes who were
reported by the police t¢ have suffered only minor in-
juries were, in fact, severely injured according to the
Maxim Abbreviated Injury Severity scale' (MAIS). Si-
milarly, 54.3% of people considered severely injured ac-
cording to police records were classified as having only
moderate or minor injuries by the MAIS. These same
sources also refer to the fact that the police tend to ove-
restimate the severity of injuries of certain types of road
user, such as pedestrians.

The level of underestimation of deaths at 30 days
made by the DGT with respect to those really occurring
(based on the records of the DGT and on data from
the HDR) oscillates between ~3% and ~6.6%, accor-
ding to the assumption considered. This is similar to
what was found in a siudy conducted in The Nether-
lands'® in which estimates based on police statistics
were shown to under-report hospitalizations by 7%. This
under-reporting increases with the age of the victim and
is particutarly impartant amongst victims over 60 years
of age. On the other hand, in the case of the under 15s,
there is no under-reporting whatsoever and there could
even be some degree of overestimation in the case of
chitdren. In addition, the failure fo correctly identify se-
rious injuries to children could also be due to the fact
that chifdren have a much greater probability of survi-
val after suffering serious injuries than aduits. On the
other hand, in the case of the elderly, the opposite would
tend to occur. Furthermore, in the case of peopie who
already have a rather poor state of health, relatively
minor injuries may lead to complications and even re-
sult in death.

Under-reporting of people injured in motor vehicle
crashes in police records has also been reported in other
studies. Nakahara and Wakai refer to the fact that only
half of the children under 7 years of age who required
medical treatment were reported as needing it by the
pelice'®, Other studies have cited levels of under-re-
porting of between 9% and 209%™,

The variability in under-reporting from one region to
another is more difficult to explain as many of faclors
may be involved, These could include; variations in the
coverage of private services (not included in this
study); the fact that the region in which the crash o¢-
curred may not always have been the same regicn in
which hospitalization took piace; and the smaller num-
ber of crash fatalities in some regions.
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This study constitutes a first attempt to estimate the
number of motor vehicle crash fatalities at 30 days ca-
rried out in Spain without the need to apply an adjust-
ment factor. The Hospital Discharge Register (HDR) was
shown to be a useful tool for this purpose, but the de-
finitive application of these data must involve establis-
hing a probabilistic record linkage between the iwo data
sources and other sources of relevant and related in-
formation such as hospital emergency records, if and
when these are availabte. To achieve this goal, it is ne-
cessary to have access to more variables as this would
make it possible to fink records with a greater degree
of validity. Given the lack of personal identifiers, it would
at least be useful, to know the victim's date of birth {only
his/her age is currently known) in the case of the DGT
records. It would also be useful to know the time of hos-
pitalization, type of crash, and vehicle involved {which
would imply a greater levet of fulfilment of the external
cause of injury, £ Code} in the case of HDR data. lde-
ally, knowing the name and surnames and/or National
Identification Number of the victim would help to esta-
blish stronger record linkage and would allow more re-
liable eslimations of the number of people injured and
killed in motor vehicle crashes.

Given the quality and the utility of the data relating
to hospitalizations presented in this study, it would cer-
tainly be useful for hospital emergency services to
incorporate a similar information system providing
a minimum data set including diagnoses and exter-
nal cause codes when applicable. This would com-
plement existing information provided on hospitali-
zations and would allow closer monitoring of the im-
pact of road safety policies. It would, for example, make
possible 1o observe trends relating to both the num-
ber of people injured and alsc the severity of these in-
juries,

In summary, this study constitutes the first attempt
to describe the pattern of motor vehicle injuries in Spain
and highlights the utility of the Hospital Discharge Re-
gister for this purpose. This tool, which was originally
designed for administrative management purposes, could
also be used to complement data provided by police re-
cords, on the number of deaths and severe injuries re-
sulting from motor vehicle crashes. Improving the qua-
lity and level of fulifilment of external cause codes would
also be of particular interest for planning and evalua-
ting of road safety policies.
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Fallecidos a 30 dias por le:iones producidas en accidente
de trafico en Espafia
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de Epidemiologfa sobre la Medida del Impacto en la Salud de los Accidentes de Trafico en Espafia
Agencia de Salut Publica de Barcelona, Barcelona, Espada.

{Motor vehicle crash fatalities at 30 days in Spain)

Resumen

Objetivos: Valorar el grado de cumplimiento y la utilidad del
conjunto minimo y basico de las altas hospitalarias (CMBDAH)
para estimar el ndmero de fallecidos a 30 dias por acciden-
te de tréfico [AT).

Métedo: Las poblaciones del estudio fueren los heridos gra-
ves y faliecidos por AT registrados en la base de accidentes
de la Direccion General de Trafico (DGT) v los lesionados por
AT ingresados en un hospital publico. Se ha llevado a cabo
un andlisis descriptive por edad, sexo y comunidad auténo-
ma y una estimacion del porcentaje de subnotificacion de ruer-
tes de la DGT segun dos asunciones.

Resultados.: Segun la DGT, se registraron 27.272 heridos
graves y 4.811 faliecidos en las primeras 24 h y se estima-
ron 706 fallecidos con la aplicacion del factor de correccidn
a log 30 dias. Segun el CMBDAH, se produjeron 40,174 in-
gresos hospitalarios urgentes, en jos que en 1.099 casos se
produjo el failecimiento el mismo dia del ingreso o en los 30
dias posteriores. Asi pues, por la informacidn obtenida por la
policia, se detecié el 68% de los casos que requirieron ingresoc
hospitalario. Tomando como referencia el nimero de falleci-
dos segun ia DGT, completado por las muertes segtin et CMB-
DAH, las estimaciones de faflecidos a 30 dias realizadas por
ta DGT fueron entre un 3 y un 8,6% inferiores segun la asun-
cidén considerada.

Conclusiones: Este estudio pone de manifiesto la utilidad de
la informacion suministrada por el CMBDAH para la obten-
cién de informacidn sobre el nimero de fallecidos y heridos
graves complementaria a las estadisticas policiales.
Palabras clave: Lesion, Accidente de trafico, Datos policia-
les. Infranotificacion. Victimas mortales.

Abstract

Objectives: To assess level of fulfiiment and utility of the hos-
pital discharge register {HDR) as a complementary source of
information for estimating the number of deaths at 30 days due
to motor vehicle crashes in Spain.

Methods: |t is a crogsectional study were we compared the
number of people injured due to motor vehicie crashes hospi-
talised in & public hospital (HDR), in Spain during 2001, with
the number of people severely injured or kilied due to motor vehi-
cle crashes reported by the police database (Direccién Gene-
ral de Tratico, DGT) for the same year. A descriptive analysis
was carried out by age, sex and region (Autonomous Com-
munity), as well as an estimation of the percentage of under-
reporting of deaths by the DGT based on two assumptions.

Resuits: Police reported 27,272 severe injuries and 4,811 de-
aths during first 24 hours after the crash and after applying a
fatality adjustment factor estimated 706 more deaths up to 30
days after the crash. The HDR reported 40,174 urgent hospi-
talisations. Of these, 1,099 died during the day of hospitalisa~
tion or within the following 30 days. The police only notified 68%
of all cases that required hospitalisation. According to the num-
ber of deaths reported by pclice and contrasted with hospital
register, estimations of the number of deaths at 3C days made
by pofice could represent a leve!l of under-reporting of betwe-
en 3% and 6.6%, depending on the assumption censidered.,

Conclusions: This study showed that the HDR is an infor-
mation source that complements police statistics and is use-
ful to estimate the number of deaths and non-fatal injuries due
to motor vehicle crashes in Spain.

Key words: Injury. Traffic accident. Police database. Hospi-
tal discharge. Under-reporting. Fatalities.
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Introduccion

radicionalmente, tanto en Espafa como en otros
paises, ias estadisticas sobre lesionados por ve-
hicuio de motor se han basado principalmente
en fuentes de origen policial. La Comisién Eco-
némica para Europa de las Nacionaes Unidas propuse
esta definicion de muerto en accidente de trafice: «el
fallecido en el lugar de! accidente o en los 30 dias si-
guientes». Esto supondria hacer un seguimiento de
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todos los heridos que ingresan en un hospital hasta
transcurridos 30 dias. En la practica este no es viable,
debido a la gran cantidad de recursos necesarios para
hacer este seguimiento.

El procedimiento para contabilizar &l numero de
mueries segdn la definicion estdndar es variable. Se
evidencian dos modelos basicos de determinacion de
las defunciones a 30 dias: a) segdn el numero real de
defunciones producidas por accidente de trafico a par-
tir del contraste entre fuentes de datos policiales y sa-
nitarias, y b) con la aplicacion de un factor de correc-
cion calculado a partir de seguimientos periddicos de
una muestra de heridos graves por accidente de trafi-
co'2. Frecuentemente, este factor de correccion no suele
tener en cuenta las diferencias de gravedad y mortali-
dad segun el tipo de usuario y segun ofras variables
relevantes (lugar y hora del AT, tipo de vehiculo impli-
cado, edad de la victima, etc.). Se ha documentado que
la aplicacion general del factor de correccion a todo tipo
de lesionados acarrea importantes sesgos en la esti-
macion de las defunciones segun categorias de usua-
rio, especialmente en el case de los peatones?,

Espafia adopté la definicion europea de muerte por
accidente de irafico a 30 dias en 1993, mediante la
Orden Ministerial de 18 de febrero que modifica la es-
tadistica de accidentes de circulacion. Establece que
el nimero de fallecidos durante las primeras 24 h se
determinard mediante &l seguimiento de todos los casos;
el de los fallecidos dentro de los 30 dias se determi-
narad con la aplicacion a la cifra de muertos a 24 h del
factor de conversion que se deduzca del seguimiento
real de una muestra representativa de heridos graves.
Hasta el momento en que esté plenamente garantiza-
do el seguimiento real de todos los heridos durante ese
periode, la Direccidn General de Trafico, bajo la su-
pervisién del Consejo Superior de Trafico y Seguridad
de la Circulacion Vial realizara, al menos cada 4 anos,
un esiudio de seguimiento de heridos graves para cal-
cular los factores de correccion’.

Se calcuian 6 factores distintos en funcion del tipo
de zona (urbana o carretera) y el {ipo de usuario (con-
ductor, pasajero y peaton). En el estudio de seguimiento
del aho 2000 se establecieren los siguientes factores;
en carretera, 2,41 para conductor, 2,24 para pasajero
y 6,17 para peatdn; en zona urbana, 2,17 para conductor,
2,15 para pasajero y 4,34 para peatoén,

Asi pues, |a aplicacion de factores de conversién para
estimar el nimero de muertos seqgan la definicién es-
tandar es un paso intermedio hasta poder establecer
un mecanismo que permita conocer el ndimero de fa-
llecides por accidente de trafico a 30 dias. En este sen-
tido, la presente investigacion pretende valorar el nivel
de cumplimientacién y la utiidad del registro de altas
hospitalarias (CMBDAH) como fuente complementaria
para estimar el numero de fallecidos a 30 dias por ac-
cidente de trafico.

Métodos

Se trata de un estudio descriptivo vy transversal de
comparacion de registros. Se han incluido 2 series
de casos: a) los heridos graves vy fallecidos por acci-
dente de irafico en Espafia registrados por la policia
durante 2001, v b} los lesionados por accidente de ira-
fico ingresados con caracter urgente en algdn hospital
piblico de Espafa y dados de alta en el afio 2001.

Para la descripcion de los heridos graves y falleci-
dos vy la estimacién de ia mortalidad por accidente de
trafico a 24 h a partir de la infermacién policial, se uti-
lizé el registro de accidentes y victimas de la Direccion
General de Trafico {DGT, Ministerio del Interior) del afto
2001, Se define como herido grave foda persona heri-
da en un accidente de circulacién y cuyo estado pre-
cisa una hospitalizacion superior a las 24 h.

A partir del CMBDAH del afio 2001 se selecciona-
ron los episedios con ingreso urgente gue constaban
como accidente de trafico en la variable «régimen de
financiacién» ¢, en su defecto, cuando constara como
causa externa alguno de jos cédigos comprendidos entre
E811 y E826, segun ia Clasificacidon internacional de
Enfermedades, Novena Revision, Modificacién Clini-
ca {(CIES.MC). Se ha estimade que, durante 2001, el
CMBDAH tuvo una cobertura del 98% del total de hos-
pitales publicos.

De la base de datos de la DGT se han incluido las
siguientes variables: edad, sexo, comunidad auténoma
(CA) y lesividad. Del CMBDAH se han usado para el ana-
lisis las variables sexo, fecha de nacimiento para cai-
cular la edad, CA del hospital, fecha de ingreso vy fecha
de alta para calcuiar el tiempo de estancia, destino al
alta y diagnosticos. No se disponia de la hora de ingreso.

Se ha llevado a cabo un analisis descriptivo para le-
sionados v fallecidos, calculando porcentajes e inter-
valos de confianza del 95% para estudiar la distribu-
¢ién de las dos peblaciones. La estimacion det nimero
de fallecidos notificados por la DGT con facter de co-
rreccion frente ai nimero de faliecidos de la DGT, com-
pletado con el CMBDAH, se ha hecho segun dos su-
puestos: a) asumir que la policia solo registra los
fallecidos que mueren en el lugar del accidente o du-
rante el traslado, y b} asumir que ia policia registra los
fallecidos que mueren en &l lugar del accidente, durante
el traslado y durante el primer dia de ingreso.

Resultados
Nivel de cumplimentacion de la informacion en el CMBDAH

Las variables sociodemograficas, administrativas y
diagndstico principal estaban completas en més del 98%
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de los casos. Constaba algiin ¢édigo de causa externa
de lesion (codigo E) en el 70% de los casos, mientras
que en el §5% se hacia referencia a un accidente de
trafico. La mayoria de codigos de causa externa eran
de caracter no especificado, por loque séloenel 11y
21% de casos constaba informacién especifica sobre
el tipo de accidente o de usuario {conductor, pasajero
0 peatodn), respectivamente. Esto ha impedido et anali-
sis segun caracteristicas del accidente o del vehicule.

Comparacion de los heridos graves y fallecidos (DGT)
¥ los lesionados ingresados (CMBDAH)

Segun el registro de la DGT, en 2001 se produjeron
100.393 accidentes de trafico con un total de 155.116
victimas, de las que 27.272 fueron heridos graves y 5.517
fallecidos. Un total de 4.811 fallecieron en las primeras
24 h y se estimo a partir de |z aplicacion del factor de
correccion 706 fallecidos en el margen de 24 h a 30 dias.

Segun el CMBDAH, en el afio 2001 se produjeron
40.174 ingresos hospitalarios urgentaes de personas le-
sionadas en un accidente de {rafico, de los que 1.099
fallecigron en ios primeros 30 dias tras el ingresc v 99
lo hicieron mas tarde.

Enlatabla 1 se observa una distribucién similar por
edad y sexo de los heridos graves segun los datos de
la DGT y del CMBDAH. En el caso de los faliecidos, la
proporcién de mayores de 59 afios es superior entre
los ingresos hospitalarios con respecto a 1os registra-
dos por fa DGT. Los 27.272 heridos graves {suscepti-
bles de ingreso hospitalario) registrados por la DGT en
2001 supusieron el 68% de los 40.174 lesionados real-
menie ingresados en los hospitales pdblicos espafio-
les en ese afno. No se observan diferencias en este por-
centaje de subnotificacion en funcién del sexo, pero si
de la edad: los menores de 15 afios y los mayores de
74 estdn menos representados en ¢l registro de la DGT.
Con respecto a la distribucion por CA, se observa una
gran variabilidad: comunidades como Ceuta y Melilla
presentan una elevada subnotificacion, mientras gue en
otras, como Baleares y Castilla y Ledn, se detecta una
sobrenotificacion def registro de la DGT en compara-
cién con el CMBDAH. En cualiquier caso, hay que tener
en cuenta gue, mientras que el registro de la DGT re-
coge la CA donde ocurrié el accidente, el CMBDAH
registra aqueita donde fue ingresada la victima {que en
alguncs casos puede no coincidir con la anterior).

Estimacidn del numero de fallecidos segun ambas fuentas
de informacicn

Segln datos de la DGT, fallecieron 4.811 perscnas
por accidente de trafico en las primeras 24 h después
del accidente, v 5.517 segun ia estimacion a 30 dias.

Segun datos del CMBDAH, 1.099 personas murisron
en los 30 dias posteriores al ingreso, de 10s gue 223
lo hicieron el mismo dia del ingreso. Para la estimacion
del nimero real de fallecidos a 30 dias se han hecho
dos supuestos:

Supuesto A; suponiendo que el numero de falleci-
dos durante las primeras 24h aportado par la DGT hace
referencia sdlo a las defunciones en el iugar del acci-
dente, el nimero de fallecidos a los 30 dias se podria
estimar como: «defunciones en el registro de la DGT
+ defunciones hospital = 4.811 + 1.099 = 5.910»,

Supuesto B: suponiendo que el nimero de falleci-
dos durante las primeras 24 h segun los datos de la
DGT incluya las defunciones ccurridas el mismo dia del
ingreso hospitalario: «defunciones en el registro de la
DGT + defunciones hospital 30 dias — defunciones hos-
pitai 0 dias = 4.811 + 1.099 - 223 = 5.687».

A partir de esios supuestos, los 5.517 fallecidos a
30 dias estimados por la DGT representarian una su-
bestimacién de —6,6% con respecto al supuesto Ay de
~3% con respecto al B (tabla 2). En el primer supues-
10 la subestimacion es similar en ambos sexos (-5,9%
hombres, —-2,5% mujeres), mientras que en el segun-
do es mayor en los hombres (-5,8%) que en las mu-
jeres (—1%). La figura 1 muestra estos porcentajes por
grupos de edad. Al aumentar la edad aumenta la su-
bestimacién de las defunciones, que es maxima en ios
mayores de 74 afos. La figura 2 muestra ios porcen-
tajes de variacion segun la CA det accidente (equipa-
randola a la CA de atencion). Como se puede apreciar,
hay una importante heterogeneidad entra las distintas
comunidades.

Discusion

Este estudio supone la primera expletacion de los
datos sobre lesionados por vehiculo de motor ingresados
en un hospital publico, analizados a partir del CMBDAH
en et conjunto de Espafia. Ademas, el estudic docu-
menta el porceniaje de subrregistre de faliecimientos
a los 30 dias del accidente de la DGT.

Nivel de cumplimentacién del CMBDAH
y limitaciones de los datos

Se constata gue las variables sociodemaograficas vy
administrativas y los diagnésticos de enfermedad vy le-
sidn presentan un buen cumplimients. No obstante, va-
riables come el fipo de usuario y de accidente, deter-
minadas por el cédigo de causa externa de lesion, no
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Tabla 1. Heridos graves y fallecidos notificados por 1a Direccion General de Trafico (PGT) y lesionados y faliecidos ingresados
en un centro hospitalario {CMBDAH) segun sexo, edad y CA del accidente {(DGT) o de ingreso (CMBDAH)
DeT CMBDAH Ditecencia total CMBDAH-
Heridos graves Muerios <24 h Lesionados Muertos 24 h-30 dias heridos graves DG
n % n % n % fn % n %

Sexo
Varones 19.069 718 3.638 76,4 27.279 760 798 726 9.008 67,9
Mujeres 7.563 282 1124 2356 11.667 30,0 300 2713 4.484 62,6
Desconogids 700 26 48 1 10 00 1 01

Edad
< 15 afios 1.044 4 129 2.7 2.999 7.7 27 25 1.982 34,5
15-29 afiog 11137 43 1.538 328 16,381 420 333 303 5.577 66,6
30-44 aftos £.362 247 1.194 254 8.201 210 173 15,7 1.962 76,2
45-58 anos 3.699 14,3 851 18,1 5.235 134 159 145 1.685 68,6
60-74 aftos 2.605 10,1 549 13,8 4173 10,7 189 17,8 1.757 59,7
> 74 afios 1.018 3.9 334 71 1.926 49 209 19,0 1317 477
Desconocido 61 0,2 g 0,8

Comunidad autdnoma
Andalucia 4.589 16,8 753 15,7 5.103 13,1 182 16,6 896 86.8
Aragln 1.318 48 195 4.1 1.260 3.2 61 56 3 99,8
Asturias 831 23 30 17 989 2.5 14 13 372 629
Balcares 821 3 150 31 480 1.2 3 0.3 -338 70,0
Canarias 838 31 168 3.5 1.053 2,7 215 796
Canlabria 285 1 44 0.9 437 11 18 1.6 170 52,6
Castilla-La Mancha 1701 6.2 341 7.1 1.959 50 52 47 310 84,6
Castilia y Ledn 2.633 97 532 111 2.398 6.2 il 83 ~143 1057
Calaluia 4111 15,1 0 14.8 7.344 18.8 157 14,3 3.390 548
Comunidad Valenciana 2,071 10,2 440 9.1 4570 1.7 130 11,8 1.829 58,0
Exiremadura 674 25 142 3 863 25 49 45 338 65,6
Galicia 2.579 95 404 8.4 5.027 129 104 85 2552 503
Madrid 1.767 65 338 7 2.756 7.2 130 1.8 1.159 60,4
Murcia 763 2.8 168 35 1427 37 44 4.0 708 519
Navarra 227 0.8 100 2.1 230 0.6 2 02 5 978
Pafs Vasco 1338 49 179 37 1.903 49 42 38 607 68.8
LaRicia 176 06 65 14 208 0.5 8 07 46 815
Ceula 19 0,1 2 0 123 0.3 104 15,4
Metitla 31 0,1 7 .2 1 G, 41 431
Desconocido 634 1,6 11 1,0

Total 21.272 4811 38.976 1.099 12.803 68,1

DGT: Direccidr: General de Tréfico; CMBDAM: conjunto minimo y basico de altas hospilalarias.

Tabla 2, Variacion en la estimacién global de las defunciones por accidente de trafico segun diferentes supuestos

Eslimacion «real» (DGT+CMBDAH) Estimagion DGT? Variacién (%) iC def 95%
Supuesto A 5910 5.517 -6.8 —1.2.-6,0
Supuesto B¢ 5.887 5517 -3.0 ~3.4,-26

“Estimacion DGT: defunciones del registro de ta DGT (4.811) + defunciones eslimadas por a aplicacién def faclor de cerreccion (706).

U[{Est. DGT/ES. «wreal=)-1] x100.

*Supuesto A: defunciones del registro de fa DGT (4.811) + defunciones CMBDAH hasta 30 dias (1.099).

"Supuesto B: defunciones del registro de la DGT (4.811) + defunciones CMBDAH hasta 30 dias (1.099) - defunciones CMBDH en el dia 0 {223).
DGT: Direccidn General de Tréfico; CMBDAH: conjurto minimo y bsico de altas hospitalarias.
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Figura 1. Variacion en la estimacion del numero de muertes por accidente de trafico segun grupo de edad y supuesto,
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~ Porcentaje de variacién del supuesto A: [{Est, DGT/Est. supuesto A)-1] x 100.
— Porcentaje de variacion del supuesto 8: [{Est. DGT/Es!. supuesio B)-1] x 100.
DGT: Direccion General de Trafico.

Figura 2. Variacion en la estimacidn del nimero de muertes por accidente de trafico segin CA y supuesto.
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- Porcentaje de variacion dei supuesto A: {{(Est. DGT/Est. supuesto A)-1] x 100.
- Porcentaje de variacion del supuesto B: {(Est. DGT/Est. supuesto B)-1] x 100,
DGT: Direccion General de Trafico.
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estan suficientemente bien recogidas para ser de
piena utilidad, por lo que no han podido analizarse, Aun-
que no es un problema exclusivo de Espana®, su po-
tencial importancia justifica la necesidad de asegurar
la calidad de estas variables. Las estrategias utilizadas
hasta ahora para el resto de variables, ligadas a la fi-
nanciacion del hospital, deberian considerarse o am-
pliarse para estas variables con informacién incompleta,
en particular para ef codigo de causa externa de lesién.

Por otra parte, las propias caracteristicas de |a fuen-
te de informacion conlievan algunas limitacicnes gue
deben considerarse: aungue el CMBDAH tiena amplia
cobertura publica (98% para el afic 2001), excluye los
hospitales privados. Esto podria explicar algunas dife-
rencias territoriales dade que el nimero de camas
privadas varfa por CA, Por otra parte, fa falta de un iden-
tificador personal no permite eliminar episodios dupli-
cados ni reingresos. No obstante, su ndmero se ha mi-
nimizado al excluir los ingresos no urgenies., Este
problema se ha descrito en |a bibliografia médica y pone
de manifiesto que la no identificacion de duplicados
puede sobreestimar la incidencia de lesiones’.

Otro problema que ha de tenerse en cuenta es la
faita de informacion sobre la hora de ingreso, lo que hace
imprecisa la estimacion def nimerc rea! de fallecidos
con cualgquiera de los dos posibles supuestos. Final-
mente, se debe asumir que, &l igual que ocurre en otros
paises, la cobertura del registro de accidentes de la DGT
no es completa®'. En general, el grado de subrregis-
tro es mayor para los accidentes menos graves, para
los que implican a menos personas o no implican ter-
Ceros y para 10s gue ocurren en zonas urbanas'’.

ctstimacién del ndmero de heridos graves y falfecidos a 30 dias

La comparacion de ambas fuentes de informacidn
muestra que, al menos, un lercio de los pacientes in-
gresados por haber tenido lesiones por un accidente
de trafico no fueron identificados como heridos graves
por la policia (susceptibles, por tanto, de ingresar en
un hospital), por lo que tampoco hubieran sido objeto
de seguimiento a 30 dias, caso de que se hubiera plan-
teado realizarle. Ello puede deberse a que el acciden-
te no lo registrara la policia (falta de cobertura) o bien
a que et herido se considerara leve, y por tanto no cum-
piera criterio de ingreso hospitatario.

La valoracion de la gravedad de un iesionado por parte
de los agentes de policia puede ser dificil, como se ha
puesto de manifiesto en diferentes trabajos'''3. Asi, por
ejempio, Laumon et ai'' han observado que e 3,4% de
los heridos valorades como leves en el registro policial
se consideraban graves segln la escala de gravedad
MAIS (Maxim Abbreviated injury Severiy™), que se basa
en el diagndstico de las lesiones, y a la inversa, el 54,3%
de los heridos graves segun ia policia fueron de grave-

dad moderada o leve segiin el MAIS. También refieren
que la policia sobrevalora la gravedad de fas victimas en
algunos tipos de usuarios, come los peatones,

El grado de infraestimacién de los fallecidos a 30
dias realizado por la DGT, con respecto a los realmente
ocurridos (estimados a partir del registro de la DGT y
de los datos del CMBDAH) oscila entre un -3 y ~6,6%,
dependiendo del supuesto considerade, Esto es simi-
far al hallado en un estudio en Holanda's en el que uti-
lizando los ingresos hospilalarios estimaron un infra-
notificacion de las estadisticas policiales del 7%. La
infranclificacion aumenta con ta edad, y es especial-
mente importante en los mayores de 80 anes. En los
menores de 15 afios no existe infranatificacion alguna
e, incluso, en ef caso de los nifios se produciria una so-
breestimacion. Esta puede deberse, ademds de a una
pecr identificacion de los niftos heridos graves, a que
las probabilidades de supervivencia despues de tener
lesiones graves son mucho mayores en los ninos que
en los adultes, En ios ancianos sucederia el fenéme-
no contrario: en personas ¢on un estado de salud de-
licado, lesiones de poca gravedad pueden conlievar com-
plicaciones que acaben en fallecimiento.

En el caso de ios lesionados se denota una infra-
declaracién por parie de la policia también descrita en
otros estudios. Nakahara et al’® refieren que séio la mitad
de los nifios menores de 7 afios que necesitaban ira-
tamiento médico fueron notificados por la policia.
Otros frabajos han informadoe de una infranotificacion
entre un 9 y un 20%'217

L.a variabilidad en la infranotificacion segln la CA
es dificil de explicar, ya que intervienen muchaos facto-
res: la variabiiidad en ia cobertura de la asistencia pri-
vada (no incluida en el estudio), el hecho de que la CA
donde se ha producido el accidente no siempre es la
misma que aguella en la que se produce el ingreso hos-
pitalario y el reducido numero de efectivos en comuni-
dades pequefas serian algunos de ellos.

Este trabajo es una primera aproximacion para es-
timar el ndmero de fallecidos a 30 dias, e incluso el de
heridos graves, sin necesidad de aplicar un factor
de correccidn. Ei registro de altas hospitalarias (CMB-
DAH} se ha mostrado Util para este fin, pero su apli-
cacion definitiva pasaria por llevar a cabo una conexion
probabilistica de ambas fuentes de datos, asi como de
oiras fuentes —como un registro de urgencias hospita-
larias— en funcion de su disponibilidad. Para ello, es ne-
cesario disponer de mas variables que permitan fa co-
nexion de registros con un grade suficiente de confianza.
Ante Ia falia de identificadores personales, seria con-
veniente disponer, en el caso del registro de la DGT,
de la fecha de nacimiento {(actualmente sdlo se dispo-
ne de la edad) v, en el case del CMBDAH, de fa hora
de ingreso, del tipo de accidente y del vehiculo (mayor
nivel de cumplimiento de la causa externa de lesion,
codigo E). ideaimente, la poshilidad de disponer de nom-
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bres y apellidos o del DNI proporcionaria mucha po-
tencia a la conexién y permitiria obtener estimaciones
mucho mas precisas del numero de heridos y falleci-
dos por vehicule de motor.

Dada la calidad y utilidad de los datos de los ingresos
hospitalarios presentados en este estudic, seria con-
veniente la incorporacion de las urgencias hospitalarias
a un sistema de informacién similar, con un conjunto
minimo de datos que incluya la presencia de diagnds-
ticos y codigos de causa externa cuando proceda. Ello
complementaria la informacién que aportan las hospi-
talizaciones y permitiria un seguimiento estrecho def im-
pacto de determinadas politicas de seguridad vial en
ias tendencias observadas, tante def numero de lesio-
nados como de la gravedad de sus lesiones.

En resumen, este estudio describe por primera vez
el patrén de los lesionados por accidente de trafico en
Espafa y pone de manifiesto la utilidad del CMBDAM,
originalmente disefado con una finalidad de gestién ad-
ministrativa, para la obtencidén de una valiosa informa-
cién, complementaria a la procedente de los registros
policiales, sobre el nimero de fallecidos y heridos gra-
ves. Por [o demds, la mejora de la calidad y cumpli-
mentacion de 1os cddigos de causa externa seria de
especial interés para la planificacion y evaluacion
de fas politicas de seguridad vial,
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