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Comparing road traffic mortality rates from police-reported

data and death registration data in China
Guoging Hu,? Timothy Baker” & Susan P Baker®

Objective To compare death rates from road traffic injuries in China in 2002—2007 when derived from police-reported data versus
death registration data.

Methods In China, police-recorded data are obtained from police records by means of a standardized, closed-ended data collection
form; these data are published in the China statistical yearbook of communication and transportation. Official death registration data, on
the other hand, are obtained from death certificates completed by physicians and are published in the China health statistics yearbook.
We searched both sources for data on road traffic deaths in 2002—2007, used the »? test to compare the mortality rates obtained, and
performed linear regression to look for statistically significant trends in road traffic mortality over the period.

Findings For 2002—2007, the rate of death from road traffic injuries based on death registration data was about twice as high as the
rate reported by the police. Linear regression showed a significant decrease of 27% (95% confidence interval, Cl: 35—19) in the death
rate over the period according to police sources but no significant change according to death registration data.

Conclusion The widely-cited recent drop in road traffic mortality in China, based on police-reported data, may not reflect a genuine
decrease. The quality of the data obtained from police reports, which drives decision-making by the Government of China and international
organizations, needs to be investigated, monitored and improved.

Abstracts in ey H13Z, Frangais, Pyccxmit and Espaiiol at the end of each article.

Introduction

Mortality from road traffic collisions is a serious public healch
problem in China. According to a review by Wang et al., deaths
from vehicle collisions increased 97-fold between 1951 and
1999, and road traffic injuries have become the leading cause of
death among persons 45 years of age and younger.' To counteract
the increasing threat to life from road traffic collisions, during
the late 1990s and early 2000s China revised its road traffic laws
and adopted many preventive measures that had proved effective
in high-income countries. Notably, the road traffic death rate
in China began to fall after 2002, as documented in the Global
status report on road safery” issued by the World Health Organiza-
tion (WHO) in 2009. However, whether this recent decrease
represents a genuine decline is questionable because: (i) China’s
reported road traffic fatality rate in 2006 was extremely low
compared with the rate observed in low- and middle-income
countries (6.8 per 100000 population in China versus 21.5 and
19.5, respectively);* and (ii) the number of motor vehicles in
China has increased rapidly in recent years.’

China, which is the country with the largest population in
the world, accounts for about 13.5% of all deaths due to road
traffic collisions.” Thus, the quality of China’s road traffic injury
datais critically important not only in terms of China’s ability to
develop effective measures for preventing and controlling traffic
injuries, but also in terms of priority-setting in health at the global
level. Since the recent decrease in road traffic mortality rates in
China is based on data from police reports, which are believed
to underreport true rates of death from road traffic injuries in
many countries,"”'> China must resort to other sources of data
to determine whether death rates have indeed decreased. Such

verification would lead to a better understanding of the true
magnitude of the problem of fatal road traffic injuries in China.

In addition to police-reported data, China has death reg-
istration data that are collected by the Ministry of Health and
that can also be used to estimate the rate of deaths from road
traffic injuries. The ministry uses death registration data to
estimate cause-specific death rates from various causes and has
published these estimates in the China health statistics yearbook
since 2002. Unfortunately, the Chinese government has rarely
used death registration data to estimate mortality from road traf-
fic injuries. Instead, it has relied on police reports because road
safety falls under the jurisdiction of the Road Traffic Bureau of
the Ministry of Public Security, which is responsible for collect-
ing the data reported by the police. Although police-reported
data have allegedly underestimated the actual rates of death
from road traffic injuries in China,” no one has yet compared
police-reported data with death registration data to check for
consistency between them.

This study rests on two working hypotheses: (i) that there
is a substantial gap between road traffic death rates obtained
from police reports and those derived from death registration
data for the same time period; and (ii) that recent trends in
mortality from road traffic injuries in China will differ depend-
ing on whether they are derived from death registration data or
from police-reported data. Thus, the primary objective of the
present study was to test these two hypotheses by checking for
consistency between police-reported data and death registra-
tion data with respect to death rates from road traffic injuries
in 2002-2007.
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Methods
Data sources

Police-reported data are extracted from
police records on a standardized, closed-
ended data collection form. The national
Road Traffic Bureau is responsible for the
design of the forms and other means to
collect and register such data in China,
and for releasing it four times a year and
annually. All individuals who die of in-
juries sustained in a road traffic collision
within 7 days of the incident are recorded
as road traffic fatalities.”* Police-reported
data are published and accessible in the
China statistical yearbook of communica-
tion and transportation.

The cause-of-death surveillance
system, which covers approximately
10% of the total population of China, is
the source from which the Ministry of
Health obtains death registration data.
The diagnosed causes of death come from
physicians’ death certificates, which are
submitted to the local police department
by family members of the deceased and
forwarded to the municipal, provincial
and national health departments.” Physi-
cians classify deaths resulting from road
traffic injuries in accordance with the
International Classification of Diseases
(ICD, 9th revision before 2002 and 10th
revision thereafter). In death certificates,
deaths from road traffic injuries are not
limited to those that occur within a speci-
fied period after injury. Road traffic injury
mortality rates based on death registra-
tion data are published and accessible in
the China health statistics yearbook.

Statistical methods

Using the y* test, we compared death rates
from road traffic injuries based on police-
reported data with those based on death
registration data for the period from 2002
to 2007. We used linear regression to
check for statistically significant trends in
mortality rates over the study period, and
we used the percent change in the death
rate between 2002 and 2007 to measure
the linear trend. To calculate this trend we
used b (the regression coefficient) divided
by the death rate for 2002."¢ The level of
statistical significance was set at P < 0.05.

Results

Fig. 1 shows that between 2002 and
2007, the road traffic death rate based
on death registration data was almost
twice as high as the rate reported by the

42

Guoging Hu et al.

Fig. 1. Comparison of road-traffic death rates based on police reports and on death

registration data, China 2002-2007
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police (2 <0.05) and almost as high as the
rates found in low- and middle-income
countries. We found no decline in road
traffic mortality after 2005. In 2007, road
traffic deaths numbered 81 649 according
to police data and 221 135 according to
death registration data. When we com-
pared the death rates obtained from the
two sources, we found that for every year
from 2002 to 2006 the police-reported
rate of death from road traffic injuries
was consistently no more than 62% of
the rate obtained from death registration
data and, in fact, in 2007 the death rate
based on police reports was only 37% of
the rate based on death registration data.

Police-reported data and death
registration data showed different trends
in road traffic death rates. Linear regres-
sion showed a significant decline of
27% according to police-reported data
during 2002-2007, as opposed to a non-
significant increase of 8% according to
death registration data.

Discussion

Our findings support the hypotheses
that rates of death from road traffic col-
lisions based on police reports and on
death registration data are different, and
that unlike police-reported data, death
registration data fail to show any recent
decline. These inconsistencies strongly
suggest that the decreasing trend in road
traffic mortality shown by police-reported
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data may not be genuine. Such a decline
was expected to occur as a result of the
many interventions implemented by
the Chinese Government in the prior
decade to prevent road traffic collisions.
China has revised road traffic safety
laws, set lower speed limits, standardized
road signs and signals, imposed stricter
training and testing for driver licensing
and instituted other preventive measures
that have proved successful in developed
countries.!”

The inconsistencies described in this
paper may reflect to some extent the use
of different definitions of what constitutes
aroad traffic death. To date China’s Road
Traffic Bureau has not specified whether
or notit uses the same definition provided
in the ICD, although their data, based on
police reports, are more frequently cited
than any other by researchers and inter-
national organizations such as WHO.
On the other hand, the inconsistencies
we have found suggest an underreporting
of road traffic-related deaths in police
records. In many countries, fewer traffic-
related deaths and injuries are reported
by the police than by other sources. In
addition to differences in definitions, this
may reflect differences in data collection
methods. For example, in western Scot-
land, 45% of hospital admissions due to
road traffic injuries were not recorded by
the police.” Loo et al. have reported that
in the Hong Kong Special Administrative
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Region, China, the police-reported road
collision rate was only 58-60% of the
actual rate, and that underreporting was
particularly high for children (reporting
rate of 34%) and cyclists (reporting rate
of 33%).” In another study, some road
traffic injuries were not reported to the
police mainly because, according to re-
spondents, it was “not necessary” or the
incident was a “hit and run case” Others
have suggested that road traffic officials
may be purposely underreporting casualty
statistics to avoid criticism from superiors
who expect to see rates go down.* These
and other possible reasons for the under-
reporting of road traffic deaths in China
have been discussed elsewhere.’
Knowing the actual number of road
traffic fatalities is essential for planning
realistic policies aimed at reducing these
deaths. The inconsistency between
police-reported data and death registra-
tion data strongly suggests that: (i) the
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Government of China and international
organizations should exercise caution in
any decision-making stemming from the
purported recent decrease in the road
traffic death rate based on police reports;
and (ii) the Government of China needs
to improve the quality of the data. First,
it should adopt the definition of “road
traffic death” in the ICD. Second, it
should integrate multiple data sources
when estimating the burden of road traffic
injuries and deaths because multiple data
sources provide a more complete picture
than a single source.'® Third, China
could use the capture—recapture method
to monitor the quality of existing data
sources and estimate deaths from road
traffic injuries. The capture-recapture
approach has proved useful for evaluat-
ing the completeness of data sources and
identifying biases within data sets.'”*’
These strategies should also be considered
by other countries, especially low- and

middle-income countries where the lack
of reliable data poses a serious problem.?!

In conclusion, the inconsistencies
between the rate of death from road traffic
injuries based on police-reported dataand
on death registration data strongly suggest
that the actual rate has not decreased in
recent years. China needs to investigate
the quality of police-reported data and
of death registration data and to adopt
measures for improving it. Active efforts
to audit and monitor data quality, even
if only in periodic or sample surveys, are
clearly necessary. H
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Résumeé

Comparer les taux de mortalité routiére selon les données déclarées par la police et selon les données

d’enregistrement des décés en Chine

Objectif Comparer les taux de mortalité par accidents de la route en Chine
entre 2002 et 2007 lorsque les données sont signalées par la police et
lorsque les données proviennent de I'enregistrement des déces.
Méthodes En Chine, les données enregistrées par la police sont
obtenues a partir des registres de police renseignés par des formulaires
de collecte de données standard et fermés. Ces données sont publiées
dans I'Annuaire statistique chinois de la communication et au transport.
Les données officielles d’enregistrement des décés sont, quant a elles,
obtenues a partir des certificats de déces délivrés par les médecins et
elles sont publiées dans I' Annuaire statistique chinois de la santg. Nous
avons effectué des recherches dans ces deux sources afin d'y prélever
des données sur les décés dus a des accidents de la route de 2002 a
2007. Nous avons utilisé le test du khi carré pour comparer les taux de
mortalité obtenus, puis réalisé une régression linéaire pour définir les

tendances statistiquement significatives de la mortalité routiére au cours
de cette période.

Résultats Pour la période 2002—2007, le taux des traumatismes mortels
liés aux accidents de la route basé sur les données d’enregistrement des
déces était deux fois supérieur au taux déclaré par la police. La progression
linéaire a montré une diminution significative de 27% (95% intervalle de
confiance, IC: 35—19) du taux de mortalité pendant cette période selon les
sources de police, mais pas de changement important selon les données
d’enregistrement des déces.

Conclusion Il est possible que la baisse récente, largement rapportée,
de la mortalité routiere en Chine, basée sur les données déclarées par la
police, ne traduise pas une véritable diminution. La qualité des données
obtenues a partir des rapports de police, moteur de la prise de décision
du gouvernement chinois et des organisations internationales, doit faire
I'objet d'investigations, de contrles et d’améliorations.

Pe3rome

CpaBHeHune nokasareneii cmeprHocty B I TII mo JaHHBIM MOMNIIEICKOI OTYETHOCTY M O(UITIATBHO

perucTpanum crydaes cMepTu B Knrae

IMenp CpaBHUTD IOKa3aTeny CMEPTHOCTU OT JOPOXKHO-
TPaHCIIOPTHBIX TpaBM B Kurae B 2002-2007 IT. IO JaHHBIM
HONMNLENICKOI OTYETHOCTU ¥ OQUIIVATBHON PETUCTPALUU
CITy4aeB CMEpPTH.

Metonbl B Knrae maHHbBIe MONMUIIENCKON CTaTUCTUKU
3aMMCTBYIOTCA U3 MONMIENCKON OTYETHOCTH IOCPENCTBOM
VICIIONb30BAaHNA CTAaHJAPTHOM, 3aKPBITOM CTAaTUCTUYECKON
bopmbL; OHM TyONMUKYIOTCA B «Kumatickom cramucmuyeckom
exiez00HUKe N0 Mpancnopmy u cés3u». B cBoio odepennp,
maHHBIe O(QUIMATBHON PEernCcTpanuy CIydaeB CMEpPTH
3alMCTBYIOTCS M3 CBUJETEIbCTB O CMEPTH, 3aIIOTHAEMbIX
Bpadamil, u nyonukywTcs B «Kumaiickom cmamucmuveckom
exe200HUKe no 30pa600xXpaHeHu0». Mbl IpOBeIN MOUCK
TAHHBIX O CTIy4asX CMEPTHU OT JOPOKHO-TPAaHCIIOPTHBIX TPAaBM
3a nepuog 2002-2007 IT. B 060MX MCTOUYHNUKAX, UCIIONTb30BAN
TeCT )y I CpaBHEHA IOy YeHHBIX II0Ka3aTe/eil CMEpTHOCTH
U pacCYUTANN JIMHEIHYI0 perpeccuio, 4YToObl BLIABUTD
CTAaTUCTUYECKN 3HaYMMble TeHaeHIm cMepTHOCTH B JITII 3a
TAHHBIN NTEPUOF,.

Pesynprarel 3a nepuop 2002-2007 IT. IoKa3arenb CMEPTHOCTHI
OT JIOPOYKHO-TPAaHCIIOPTHBIX TPaBM, OCHOBAaHHbIN Ha JaHHBIX
oduIMaIbHON PEeruCcTpaLuy CITydaeB CMEPTH, ObII IIOYTH B 1Ba
pasa Bblllle TIOKasaTess1, cOOOIeHHOro mommiyeit. JInHerHas
perpeccrA NoKasana sSHaYNTeNIbHOe, 27%-Hoe cHypkeHue (95%-
HBIJI JOBepUTENbHBIN MHTepBa, JM: 35-19) cMepTHOCTHU
3a JIaHHBII II€PUOJ, COITIACHO IONMLEACKUM MICTOYHMKAM U
OTCYTCTBUE 3HAYUTENbHBIX M3MEHEHUI COITIACHO JAHHBIM
o(UIVAIBHOI PErMCTPaLMM CTydaeB CMEPTHL.

Beisop [llnpoko nuTupyemble JaHHbIE O HEJABHEM PE3KOM
CHIDKeHMM cMepTHOCTH B pesynbTare I TIT B Kntae, ocHoBaHHbIE
Ha ITOJIUIIETICKON CTaTHCTHKE, MOTYT He OTPaXKaThb (haKTIIECKOTrO
cHymxeHuA. KadecTBO HaHHBIX, 3aMMCTBOBAaHHbBIX U3
MIONMLIEIICKMX TPOTOKOTIOB, Ha OCHOBE KOTOPbIX IIPMHMMAIOTCS
pelleHus NpaBUTeNbCcTBOM Kuras m MexayHapogHBIMU
OpraHM3anusAMU, HeOOXOLMMO M3Y4aTh, OTC/IKNUBATD U
YAy4LIaTh.

Resumen

Comparacion de las tasas de mortalidad por accidente de trafico extraidas a partir de los datos aportados por
la policia y los datos obtenidos del registro de defunciones en China

Objetivo Comparar los indices de mortalidad por accidente de trafico en
China, entre 2002 y 2007, procedentes de los datos notificados por la
policia, en comparacion con los datos del registro de defunciones.

Métodos En China, los datos registrados por la policia se obtienen a partir
de los archivos policiales mediante un formulario cerrado y normalizado de
recopilacion de datos; dichos datos se publican en el Anuario estadistico de
fransporte y comunicaciones de China. Por otra parte, los datos oficiales
del registro de defunciones se obtienen a partir de los certificados médicos
de defuncion (cumplimentados por los facultativos) y se publican en el
Anuario estadistico de salud de China. Realizamos busquedas de datos
sobre las muertes por accidente de trafico en el periodo comprendido entre
2002 y 2007 en ambas fuentes; para comparar las tasas de mortalidad
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obtenidas se empled la prueba de la x? y se realizd una regresion lineal
para buscar las tendencias estadisticamente significativas del indice de
mortalidad por accidentes de trafico durante dicho periodo.

Resultados Entre 2002 y 2007, la tasa de mortalidad por accidente
de tréfico basada en los datos de los registros de defunciones fue,
aproximadamente, dos veces superior a la notificada por la policia. La
regresion lineal mostrd una disminucion significativa del 27% (intervalo
de confianza del 95%, IC: 35-19) en el indice de mortalidad durante
dicho periodo, de acuerdo con las fuentes policiales, pero ningtin cambio
significativo por lo que respecta a los datos del registro de defunciones.
Conclusion Basandonos en los datos policiales, el reciente y ampliamente
citado descenso de la mortalidad por accidente de trafico en China

Bull World Health Organ 2011;89:41-45 I doi-10.2471/BLT.10.080317
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podria no reflejar una disminucion real. Es preciso investigar, supervisar
y mejorar la calidad de los datos procedentes de los informes policiales,
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que influyen en la toma de decisiones del Gobierno de China y de las
organizaciones internacionales.
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