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Estimated potential death and disability averted with vehicle safety
interventions, Association of Southeast Asian Nations

Jacobo Antona-Makoshi,2 Husam Muslim,® Marko Medojevic,? Sandra Watanabe,® Marfa Sequi-Gémez® &
Kavi Bhalla®

Objective To evaluate road safety in member countries of the Association of Southeast Asian Nations and estimate the benefits that vehicle
safety interventions would have in this group of countries.

Methods We used a counterfactual analysis to assess the reduction in traffic deaths and disability-adjusted life years (DALYs) lost if eight
proven vehicle safety technologies and motorcycle helmets were entirely in use in countries of the Association of Southeast Asian Nations.
We modelled each technology using country-level incidence estimations of traffic injuries, and the prevalence and effectiveness of the
technology to calculate the reduction in deaths and DALYs if the technology was fitted in the entire vehicle fleet.

Findings The availability of electronic stability control, including the antilock braking systems, would provide the most benefits for all
road users with estimates of 23.2% (sensitivity analysis range: 9.7-27.8) fewer deaths and 21.1% (9.5-28.1) fewer DALYs. Increased use of
seatbelts was estimated to prevent 11.3% (8.11-4.9) of deaths and 10.3% (8.2—14.4) of DALYs. Appropriate and correct use of motorcycle
helmets could result in 8.0% (3.3—12.9) fewer deaths and 8.9% (4.2—12.5) fewer DALYs.

Conclusion Our findings show the potential of improved vehicle safety design and personal protective devices (seatbelts and helmets) to
reduce traffic deaths and disabilities in the Association of Southeast Asian Nations. These improvements can be achieved by vehicle design
regulations and creating consumer demand for safer vehicles and motorcycle helmets through mechanisms such as new car assessment
programmes and other initiatives.

Abstractsin ( ,<, H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

The Association of Southeast Asian Nations (ASEAN) is one
of the world’s largest and fastest-growing economic regions.
The association includes 10 countries with about 650 million
people: Brunei Darussalam, Cambodia, Indonesia, Lao Peo-
ple's Democratic Republic, Malaysia, Myanmar, Philippines,
Singapore, Thailand and Viet Nam. The economic development
in the ASEAN has been accompanied by a rapid increase in
motorized vehicles, with about 63 million passenger cars and
221 million motorcycles registered in 2019.! This increase is
reflected in the health burden caused by road traffic crashes
in the ASEAN - 108000 deaths in 2019.”

Unlike low- and middle-income countries, which account
for 93% (1.25 million /1.35 million) of the world’s road deaths,’
high-income countries have succeeded in reducing traffic in-
juries.! This reduction has been attributed to comprehensive
efforts across a wide range of areas, including the strengthen-
ing of institutional capacity and road safety regulations, and
improvements in medical care, road infrastructure and vehicle
safety.>® Although member countries of the ASEAN have also
implemented road safety interventions, these measures appear
to have been insufficient.” In 2020, United Nations (UN) Mem-
ber States issued a General Assembly resolution requesting
countries to halve road traffic deaths by 2030.* Understanding
what has been effective in high-income countries and what is
unique to low- and middle-income countries is important to
achieve this global target.

The effects of vehicle safety interventions on road traf-
fic deaths and injuries are well established.®’ Vehicle design

improvements and vehicle safety interventions, such as anti-
lock braking systems, electronic stability control, occupant
restraints, airbags, side structure and padding, front-end
design for pedestrian protection, and enforcement of the use
of personal protective devices (for example, helmets and seat-
belts), have proved to be effective in high-income countries.
These measures have substantially reduced the risk of death
and non-fatal injuries in vehicle occupants and vulnerable road
users, such as pedestrians, bicyclists and motorcyclists.'*-!

A few studies have estimated the effects of vehicle design
improvements and the use of personal protective devices in
low- and middle-income countries. They found that such
measures reduced both deaths and injuries and that the cost
would be small compared with the benefits.”>** A recent study
established that between 25% and 40% of all fatal road injuries
worldwide could be averted by implementing four preventive
interventions: speed restrictions, drink-driving ban, helmet
use, and use of seatbelts and child restraints.*

Data on the effects of vehicle safety design and helmet use
in the ASEAN are lacking. Therefore, we aimed to estimate
the number of traffic deaths and disability-adjusted life years
(DALYs) that could be averted if UN vehicle safety standards
and the use of seatbelts and motorcycle helmets were widely
implemented in the 10 member countries of the ASEAN.

Methods

We used a counterfactual analysis® to estimate the number of
deaths, injuries and DALYs caused by road traffic incidents
that would be averted if most of the vehicle and road users in
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member countries of the ASEAN adopt-
ed selected safety technologies and the
use of personal protective devices. We
estimated: (i) country-level incidence
of traffic injuries; (ii) the prevalence
of safety technologies and their use in
each country; and (iii) changes in the
incidence of traffic injuries if these
technologies were fully implemented in
member countries of the ASEAN based
on relative risks obtained from literature
reviews. We also assessed the influence
of uncertainty on the estimates through
a sensitivity analysis of the results based
on alternative modelling assumptions.

Deaths and injuries

In most low- and middle-income coun-
tries, official statistics on traffic injuries
come from traffic police, which can
result in substantial underreporting.”’-*

Two global health statistical mod-
elling studies provide estimates of
road traffic deaths: the global health
estimates of the World Health Organi-
zation (WHO)? and the Global Burden
of Disease Study.” Both sources tend to
give similar estimates of traffic deaths
in member countries of the ASEAN
(Fig. 1).

Although the Global Burden of Dis-
ease Study has reliable information on
overall road traffic deaths and injuries,
substantial discrepancies exist between
the road user deaths reported in this
study and the data from the official sta-
tistics of member countries of ASEAN.
While the causes of the discrepancies

are uncertain, previous studies have sug-
gested poor coding quality for road-user
types in death registration.*

To define the baseline traffic in-
jury incidence data, we used the 2019
Global Burden of Disease estimates for
total road traffic deaths and non-fatal
injuries, disaggregated by age and sex,
in each country.? We further disaggre-
gated the incidence data by road-user
type (pedestrian, bicyclist, motorcyclist,
occupant and other), using the propor-
tions reported in each country (avail-
able in online repository).’ While the
baseline death and injury data reported
in the official statistics tend to be under-
reported, the reported proportions of
deaths and injuries by road-user type are
relatively accurate. Therefore, we used
Global Burden of Disease data disag-
gregated by proportions of road-user
type reported in the official statistics. In
this way, we were able to overcome the
problem of underreporting and provide
an accurate proportion of deaths and
injuries for each road-user type. How-
ever, official statistics for death propor-
tions were only available for Malaysia,
Singapore and Viet Nam. Therefore, we
used 2016 death proportions reported
in WHO’s 2018 report on road safety for
the remaining countries.” In the case of
the Philippines, the WHO death propor-
tions were considered unreliable, as 94%
of road-user type deaths fell into the
other category. For Brunei Darussalam
and Lao People's Democratic Republic,
death proportions were not available
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in either official statistics or the WHO
report. Therefore, we used road-user
type death proportions from the Global
Burden of Disease Study for these three
countries. For injury proportions, data
were available only from the official
statistics of Malaysia and Singapore. As
the WHO report does not contain data
on injury proportions, we used the pro-
portions reported in the Global Burden
of Disease Study.?

Baseline burden

To estimate the current (baseline)
burden in each country, we calculated
DALYs based on the 2019 incidence data
and proportions described in the previ-
ous section using a burden calculator
tool.”” The calculator also requires popu-
lation distribution data disaggregated
by sex and age group. We identified
national data sources for 2019 in Brunei
Darussalam, Cambodia, Philippines and
Singapore. We used World Bank data for
the other countries.”

Technology prevalence and use

We used a combination strategy of
literature reviews, online searches and
outreach to relevant institutions in the
member countries of the ASEAN to
obtain data on technology prevalence
and use. We contacted more than 100
organizations and had technical discus-
sions with experts from 24 institutions
(online repository).”! The institutions
were either relevant to a member coun-
try of the ASEAN (for example, Bureau

Fig. 1. Total traffic deaths reported annually by country and source of data, 2018
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of Philippine Standards and Malaysian
Institute of Road Safety Research) or
to the ASEAN as a whole (for example,
New Car Assessment Program for
Southeast Asian Countries).

We used country data for all tech-
nologies and safety interventions when
available, and the average for other
countries of similar income levels when
not available (online repository).*!

Technology effectiveness

We used the results of a previous lit-
erature review to estimate the relative
risk of death and injury associated with
each technology.”” The original review
excluded theoretical, modelling and
laboratory studies, with a final selection
of 13 papers from which estimates of
technology effectiveness were extracted.
We did a search using the same search
strategy and inclusion criteria but found
no new relevant publications. We also
conducted a review of motorcycle hel-
met effectiveness (online repository).” A
summary of the sources of relative risk
data is given in Box 1.

Estimating deaths and DALYs

We used a comparative risk assessment
approach to estimate the burden of inju-
ries attributable to the lack of technology
or unsafe practices, and the proportional
reduction in mortality and morbidity if
exposure to the risk factor was reduced
in an alternative (counterfactual) sce-
nario.”” The counterfactual scenario was
defined as the availability of individual
vehicle technologies in the entire fleet of
vehicles. For seatbelts and helmets, the
counterfactual scenario assumed that all
traffic participants adhered to seatbelt
and motorcycle helmet best practices.
We modelled each intervention through
the following steps: (i) identify which
crash configurations are affected by the
intervention; (ii) estimate relative risks
in different crash configurations based
on the literature review; (iii) estimate
the proportion of traffic participants
for whom the intervention applies; and
(iv) estimate the number of lives saved,
injuries prevented and DALY averted if
all vehicles were fitted with the standard-
ized safety technologies, and motorized
vehicle users adhered to the safety best
practices.

For each risk factor related to safety
technology, we defined the popula-
tion attributable fraction (PAF) as the
expected proportional reduction in
mortality or morbidity if exposure to the

risk factor were reduced to an alternative
distribution, as shown in Equation 1.%
Thus, for a categorical variable, where
n is the number of exposure categories
(e.g. motorcycle helmet use), P, is the
proportion of the population currently
in the ith exposure category (e.g. 80%
of motorcyclists using a helmet), P, is
the proportion of the population in the
i exposure category in the alternative
scenario (e.g. 100% of motorcyclists us-
ing a helmet), and RR is the relative risk
of mortality or morbidity specific to the
safety technology for each exposure cat-
egory, for example, relative risk of death
of motorcyclists involved in a crash with
and without a helmet.

Z?:I R‘RRi B Z?:I Pi,RRi
>" PRR

i=1"i i

)

PAF =

Many safety technologies mitigate inju-
ries in the same crash configuration and
in combination with other technologies.
For example, both seatbelts and front
airbags reduce the risk of injuries in
frontal traffic crashes, but their com-
bined effect is interdependent. In other
words, the cumulative effect of gains
from individual technologies cannot be
summed. Therefore, for non-motorized
vulnerable road users (pedestrians and
bicyclists), we applied the benefits of
vehicle front-end design for pedestrian
protection, excluding the benefits from
other technologies, such as antilock
braking systems and electronic stability
control, because this pedestrian protec-
tion intervention is only available in
passenger cars. Similarly, for motorized
vulnerable road users (motorcyclists),
we applied the benefits of motorcycle
antilock braking systems and motorcycle
helmets. For car occupants, we used
estimates of the annual reduction in
risk of occupant fatality in the United
States of America as a result of vehicle
design improvements, assuming that all
motorized vehicles in member countries
of the ASEAN had safety characteristics
similar to those in the USA from 1980
to 2000.%

Sensitivity analysis

In the sensitivity analysis, we recalculat-
ed the results based on alternative mod-
elling assumptions. Box 2 summarizes
input values for our main estimates and
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the sensitivity analysis. The values used
for our calculations are available in the
online repository.” For baseline traffic
injury estimates, we used maximum and
minimum values of the 95% uncertainty
interval of road injuries reported in the
2019 Global Burden of Disease Study,”
WHO data’ and national data estimates.
For countries for which data on the
prevalence of use of a particular technol-
ogy was uncertain or not available, we
used the maximum and minimum val-
ues based on neighbouring countries of
similar income levels. We also estimated
penetration of a particular technology
based on the ratio of the presence of
the technology in the top-selling cars
divided by the total number of cars in
the specified country. For technology
effectiveness, we used the maximum and
minimum values of the 95% confidence
interval of the relative risk reported
in previous studies selected from the
systematic review. However, most of
these effectiveness studies came from
countries that adhered to road safety
conventions and regulations. Thus, the
effectiveness values may overestimate
the actual effect of devices installed in
vehicles in countries with no regulations
in place. For example, to estimate the
overall effect of vehicle design improve-
ments, we followed the modelling of
the baseline safety characteristics of the
vehicle fleet based on the USA vehicle
fleet in 1980 and 2000.*

Results

A substantial number of lives would be
saved by improved vehicle safety design
and increased use of seatbelts and hel-
mets in member countries of the ASEAN
(Fig. 2). The estimated reductions in
deaths and DALYs of each of the selected
vehicle safety interventions are shown in
Table 1 and Fig. 3, and Table 2, respec-
tively. We disaggregated the reduction
in deaths for vehicle occupants and
vulnerable road users to show the safety
benefits of the modelled interventions
on different road users (Fig. 4).

The improvements in vehicle safety
design and personal protective devices
may save more than 42 000 lives (Fig. 2)
and reduce the burden of traffic inci-
dents by more than 3013127 DALYs
(Table 2) in the ASEAN every year. The
percentage reduction is greater in coun-
tries with more deaths (online reposi-
tory).*! The increased use of antilock
braking systems would result in 14.9%
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(sensitivity analysis range: 10.3-19.6;  10.2-18.8; Table 2) fewer DALYs. The  vulnerable road users (Fig. 4): 13.9%
Table 1) fewer road traffic deaths  gains would be comparatively small for ~ fewer deaths in vulnerable road users
and 13.4% (sensitivity analysis range:  vehicle occupants and substantial for ~ compared with <2% fewer deaths in

Box 1.Source of risk used to estimate the effect of vehicle safety interventions on road traffic deaths and non-fatal injuries in member
countries of the Association of Southeast Asian Nations

Antilock braking system

An antilock braking system is a braking technology that prevents loss of steering control because of skidding in motorcycles and four-wheeled
vehicles. The system uses sensors to detect locked wheels during braking manoeuvres and applies cycles of releasing, holding and reapplying
brakes to allow the locked wheel to start rolling again.

Vehicle occupants. Relative risk (RR) of death and non-fatal injuries for occupants of cars and light trucks in run-off-road single-vehicle and multivehicle
crashes reported by the National Highway Traffic Safety Administration, 2009;* RR of deaths and non-fatal injuries for occupants of heavy vehicles
in run-off-road single-vehicle and multivehicle crashes reported by National Highway Traffic Safety Administration, 2010.>

Vulnerable road users. RR of pedestrian death in vehicular crashes reported by the National Highway Traffic Safety Administration, 2009;* RR of
motorcyclist deaths;'* RR of motorcyclist non-fatal injuries from Spain, Italy and Sweden."”

Electronic stability control

Electronic stability control uses sensors to monitor the speed of each wheel to detect loss of traction and applies brakes to individual wheels. This
feature helps the driver maintain control of the vehicle. All vehicles with electronic stability control are also equipped with an antilock braking system.

Vehicle occupants. RR of death and non-fatal injuries for occupants of cars, light trucks and heavy vehicles in the United States of America reported
by the National Highway Traffic Safety Administration, 2015,

Vulnerable road users. RR of death and non-fatal injuries for pedestrians based on data from the USA reported by the National Highway Traffic Safety
Administration, 2015;% RR of death and non-fatal injuries for motorcyclists as for antilock braking system. '

Automobile seatbelts

Seatbelts when properly fastened hold a person in place to avoid injuries in traffic incidents where an occupant could be thrown against a solid
object*’The use of seatbelts reduces the user’s likelihood and severity of contact with the vehicle interior, distributes forces over wide parts of the
body, and prevents the occupant being thrown from the vehicle.

Vehicle occupants. RR of death and injuries for occupants in frontal crashes.®
Front airbags
Front airbags complement seatbelts and prevent contact with the vehicle interior in frontal crashes.

Vehicle occupants. RR of death and non-fatal injuries for occupants in frontal crashes in the USA reported by the National Highway Traffic Safety
Administration. 2015

Side airbags

Side airbags prevent contact with vehicle interior in side crashes.

Vehicle occupants. RR of deaths of side crashes for head-and-torso airbags.””*’The same RR was applied to non-fatal injuries.
Side door beams

Side door beams provide additional structural integrity in side crashes.

Vehicle occupants. RR of deaths in side crashes in the USA reported by the National Highway Traffic Safety Administration, 2015.%° The same RR was
applied to non-fatal injuries.

Side structure and padding

Side structure and padding reduce side impacts and increase energy absorption in side crashes.

Vehicle occupants. RR of deaths and non-fatal injuries in side crashes reported by the US National Highway Traffic Safety Administration, 2015.%
Optimized system for side impact

Optimized vehicle design ensures airbags work together with other design features in side crashes.

Vehicle occupants. RR of deaths in vehicles with the highest safety and performance rating, compared with vehicles rated the lowest."

Vehicle front-end design for pedestrian protection

The designs modify the stiffness and energy absorption of the vehicle bumper, hood, windshield and A-pillar.

Vulnerable road users. RR of deaths*' and injuries* for cars rated three or more stars versus zero stars in pedestrian protection tests of the European
New Car Assessment Programme, and applied only to impacts with cars.

Overall effects of vehicle design
Estimates the combined effect of all the vehicle technologies.

Vehicle occupants. RR for occupant death between cars sold in the USA in 2015 versus in 1990 reported by the National Highway Traffic Safety
Administration, 2015.%° The same RR was applied to non-fatal injuries.

Vulnerable road users. RR for pedestrian deaths*' and non-fatal injuries* applied only to impacts with cars. RR for motorcycle deaths'? and non-fatal
injuries' for motorcycle antilock braking system.

Motorcycle helmets
Motorcycle helmets reduce the amount of energy transferred to the motorcyclist’s head in case of impact.
Vulnerable road users. RR of death and non-fatal injuries for motorcyclists.*

RR: relative risk.
Notes: Vehicle occupant excludes motorcyclists. Vulnerable road users include pedestrians, cyclists and motorcyclists.
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vehicle occupants. These benefits were  nesia, Malaysia, Myanmar, Singapore,  Lao People's Democratic Republic and
more significant in countries with a  Thailand and Viet Nam) than in coun-  Philippines; online repository).’’ The
higher incidence of motorcyclist and  tries with fewer motorcyclist and pe-  fitting of electronic stability control,
pedestrian injuries (Cambodia, Indo-  destrian injuries (Brunei Darussalam,  which incorporates antilock braking

Box 2. Uncertainty of input data estimates and assumptions used to model the main estimates and the sensitivity analysis

Uncertainty in estimates of road traffic injuries at baseline

Estimates of traffic deaths and injuries in member countries of the Association of Southeast Asian Nations vary substantially between sources.

Main estimate modelling: overall road traffic injury incidence based on the Global Burden of Disease estimates from 2019.2
- Sensitivity analyses modelling: 95% uncertainty interval of Global Burden of Disease estimates from 2019, WHO's global health estimates,’

and national estimates.

- Estimates of the distribution of incidence of injuries among road users (pedestrians, bicyclists, motorcyclists and vehicle occupants) vary
substantially between Global Burden of Disease and national data estimates.

Main estimate modelling: distribution of incidence of injuries from WHO's global health observatory,’ and national data estimates.
- Sensitivity analyses modelling: 95% uncertainty interval of Global Burden of Disease estimates from 2019,> WHO's global health estimates,®

and national country estimates.

Uncertainty in estimates of technology availability

Information on the availability of technology in new vehicles sold was only available for Indonesia, Malaysia and Thailand for the year 2015.

- Main estimate modelling: estimated prevalence of technologies in vehicles in Indonesia, Malaysia and Thailand was based on a technology
adoption model for each technology; for other countries, the average prevalence of these three countries was used.

- Sensitivity analyses modelling: for countries where the prevalence of technologies was unknown, minimum and maximum estimates were
used by calculating the availability in new vehicle fleets between 2018 and 2019.

Seatbelt and motorcycle use estimates vary substantially between Global Burden of Disease’ and national estimates.

- Main estimate modelling: mean use estimate from the most robust evaluations for the main or best estimate.

- Sensitivity analyses modelling: minimum and maximum estimates of seatbelt and motorcycle helmet use from different data sources.

- Uncertainty in estimates of relative risk.

Significant variation exists in estimates of relative risk because of variation in quality and type of evaluations. The appropriate use of the intervention

also causes variations.

Main estimate modelling: mean relative risk estimate from the most robust evaluations for the main or best estimate.

- Sensitivity analyses modelling: minimum and maximum values of the 95% confidence interval of the relative risk (the specific modelling

choices for each technology).

WHO: World Health Organization.

Fig. 2. Estimated traffic deaths at baseline and with improved vehicle safety measures implemented and user adherence to safety best

practices by country
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Fig. 3. Estimated reduction in traffic deaths by road safety intervention and country
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systems, in all vehicles would provide
the greatest benefits for all road us-
ers, estimated at 23.2% (sensitivity
analysis range: 9.7-27.8) fewer deaths
and 21.1% (sensitivity analysis range:
9.5-28.1) fewer DALYs.

Increasing seatbelt use to 100%
would reduce deaths by 11.3% (sen-
sitivity analysis range: 8.1-14.9) and
DALYs by 10.3% (sensitivity analysis
range: 8.2-14.4), but these estimates
vary substantially between countries.
For example, in Indonesia, which had
a small proportion of occupant injuries
(8%) and a comparatively high seatbelt
use (69%), overall deaths and DALYs
would be reduced by 1.9% (sensitivity
analysis range: 1.2-2.6) and 3.0% (sen-
sitivity analysis range: 2.1-3.7), respec-
tively (online repository).” In contrast,
in Lao People's Democratic Republic,
which had a relatively high proportion
of vehicle occupant injuries (30%) and
a low seatbelt use (45%), overall deaths
and DALYs would be reduced by 11.4%
(sensitivity analysis range: 8.8-13.9)
and 11.1% (sensitivity analysis range:
9.1-14.0), respectively (online reposi-
tory).” Similarly, increasing front air-
bags would result in 4.3% (sensitivity
analysis range: 2.8-6.1) fewer deaths and
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3.3% (sensitivity analysis range: 2.6-6.6)
fewer DALY in the ASEAN.

Of the three side-impact tech-
nologies assessed (side airbags, side
door beams and side structure with
padding), side airbags would result in
the greatest reduction in deaths, 3.1%
(sensitivity analysis range: 1.6-4.5).
These reductions varied depending
on the proportion of vehicle occupant
injuries in each country. Side structure
with padding, which reduced deaths by
1.8% (sensitivity analysis range: 1.1-2.7)
and DALYs by 1.8% (sensitivity analysis
range: 0.8-2.9), was more beneficial than
side door beams. However, integrating
these technologies into a system that
optimizes their overall benefits would
result in greater reductions than each
technology alone, with 6.7% (sensitivity
analysis range: 4.7-7.6) fewer deaths and
6.7% (sensitivity analysis range: 4.1-7.5)
fewer DALYs.

Improving vehicle front-end design
for pedestrian protection would result
in 4.2% (sensitivity analysis range:
3.0-5.2) fewer deaths and 2.9 (sensitiv-
ity analysis range: 2.8-5.9) fewer DALYs
in the ASEAN. The benefits would be
most noticeable in countries where
pedestrian injuries are greater than for
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Lao People’s Democratic Republic

other road users. For instance, in Brunei
Darussalam, deaths and DALYs would
be reduced by 5.3% (sensitivity analysis
range: 4.3-5.9) and 3.4% (sensitivity
analysis range: 1.8-4.9), respectively.
However, the gains in Cambodia, Ma-
laysia, Thailand and Viet Nam, where
fewer traffic injuries involve pedestrians,
would be less than 2%.

Increasing motorcycle helmet use
would reduce total deaths by 8.0%
(sensitivity analysis range: 3.3-12.9)
and DALY by 8.9% (sensitivity analysis
range: 4.2-12.5) in member countries of
the ASEAN with significant variability
between countries. In Brunei Darus-
salam, which has a low proportion of
motorcyclist deaths (24%) and high
helmet use (90%; online repository),”
the overall deaths and DALYs would
decrease by 2.2% (sensitivity analysis
range: 0.8-8.6) and 3.5% (sensitivity
analysis range: 1.1-8.2), respectively. In
contrast, in Thailand, which has a large
proportion of motorcyclist fatalities
(74%) and a relatively low helmet use
(50%; online repository),’' the overall
deaths would fall by 24.7% (sensitivity
analysis range: 12.1-36.3) and DALYs
by 24.0% (sensitivity analysis range:
12.8-31.4).
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Discussion

We aimed to estimate traffic deaths and
DALYs that could be averted if the pri-
ority UN vehicle safety standards were
widely implemented in the 10 member
countries of the ASEAN. All the safety
interventions assessed have been avail-
able for many years and the reductions
in traffic deaths and injuries they bring
about have been well established in ro-
bust epidemiological evaluations. Our
results show that wider availability and
use of these interventions would substan-
tially reduce traffic deaths and injuries in
member countries of the ASEAN. How-
ever, our findings might underestimate
the real effects if the whole vehicle fleet in
member countries of the ASEAN were to
meet recognized international standards
for vehicle safety because availability of
some of these technologies could be low.

The benefits of vehicle safety inter-
ventions would be greater for vulnerable
road users than for vehicle occupants.
The antilock braking systems and elec-
tronic stability control technologies,
proven essential for vehicle stability
during braking manoeuvres and nego-
tiation of bends, can save significantly
more vulnerable road users (pedestrians,
bicyclists and motorcyclists) than vehicle
occupants. There are two likely reasons
for this finding. First, the proportion of
vehicle occupants in member countries
of the ASEAN is significantly less than
the proportion of vulnerable road users.
Second, the risk of sustaining injuries in a
crash is much lower for vehicle occupants
than vulnerable road users.

An increase in vehicle production
costs is commonly used to justify not
implementing safety technologies in low-
and middle-income countries. Although
little public evidence is available on how
incorporation of these regulations and
technologies would affect vehicle prices
and consumer decisions, estimates sug-
gest that the cost of these technologies is
about 50 United States dollars (US$) for
antilock braking systems and US$ 75-100
for electronic stability control.* Further-
more, global initiatives have shown that it
is possible to produce and certify low-cost
helmets that pass the major standards tests
for less than US$ 20.* The public health
benefit associated with the wide imple-
mentation of these technologies overrides
their implementation cost.**

Our results on the benefits of mo-
torcycle helmets may underestimate
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Fig. 4. Estimated reduction in traffic deaths by vehicle safety intervention and type of
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the actual potential benefits of wider and
correct helmet use. The effectiveness of
helmets in protecting against injury is af-
fected by their quality and correct use.*
Furthermore, uncertified or substandard
helmets are commonly reported in mem-
ber countries of the ASEAN. Therefore,
contrary to expectations, our results sug-
gest that seatbelt use would bring more
benefits to occupants of four-wheeled
vehicles than helmet use brings to motor-
cyclists. Although the relative risk of injury
associated with seatbelt use is higher than
motorcycle helmets (that is, the protection
provided by helmets to motorcyclists is
higher than that provided by the seatbelts
to vehicle occupants), the baseline seatbelt
use rates are lower than baseline helmet use
rates. Our study included helmet-use data
from reliable and nationally representative
sources, but these data did not allow us to
differentiate between motorcyclists with
incorrect helmet usage or substandard hel-
mets and those with correct helmet usage
or certified helmets. Hence, many motor-
cyclists considered to be correctly wearing
helmets in our models might have been
misclassified, resulting in an overestimate
of the helmet use in our main model and
an underestimate of their benefits. Studies
that consider correct helmet use and helmet
quality would help to refine the estimations
of the benefits of wearing helmets.

A limitation of this study is the lack of
sources of information on the availability
of the safety technology in several coun-
tries, which may decrease the benefits es-
timated for those countries. However, our
analyses used numerous data from many
sources. The most difficult data to obtain
were on the safety equipment of vehicles
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in the countries. Government vehicle
registries did not have this information
and manufacturers rarely provided it. The
gap in this information needs to be filled,
given the public health burden caused by
the use of motorized vehicles. We recom-
mend that manufacturers and govern-
ments produce these data more readily.
Standardized data will allow governmental
or nongovernmental organizations to cre-
ate a public database that identifies which
car models have safety technologies, which
will help vehicle users make their decision
based on safety and cost.

To reach the UN target to halve
traffic deaths by 2030 in the member
countries of the ASEAN, plans are
needed to ensure vehicle safety and the
use of personal protective devices. Un-
less governments and industries rapidly
enforce vehicle safety interventions, this
target will not be attained. Most of the
interventions included in our study have
been available for more than 50 years,
and international vehicle regulations
have been in place since 1958. The time
to act thus seems long overdue; hence
it is imperative to take action now. l
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Résumé

Estimation des décés et handicaps potentiellement évités grace a des interventions de sécurité sur les véhicules, Association

des nations de I'Asie du Sud-Est

Objectif Evaluer le niveau de sécurité routiere des pays membres de
I'Association des nations de 'Asie du Sud-Est et déterminer les avantages
que procureraient des interventions de sécurité sur les véhicules pour
ce groupe de pays.

Méthodes Nous avons procédé a une analyse contrefactuelle afin
de mesurer la diminution du nombre de déces et d'années de vie
ajustées sur l'incapacité (DALY) dus aux accidents de la route si huit
technologies éprouvées en matiere de sécurité des véhicules et casques
pour motocyclistes étaient systématiquement d'application dans les
pays appartenant a I'Association des nations de I'Asie du Sud-Est. Nous
avons modélisé chaque technologie en nous fondant sur la fréquence
estimée des blessures consécutives a des accidents de laroute al'échelle
nationale, mais aussi sur la prévalence et I'efficacité de la technologie,
dans le but de calculer Ia baisse des déces et DALY si I'ensemble de la
flotte de véhicules était équipé de cette technologie.

Résultats C'est la disponibilité du controle électronique de la stabilité,
systémes de freinage antiblocage inclus, qui offrirait le plus d'avantages

pour tous les usagers de la route avec, selon nos estimations, 23,2%
(plage de I'analyse de sensibilité: 9,7-27,8) de déces en moins et 21,1%
(9,5-28,1) de DALY en moins. Une utilisation accrue des ceintures
de sécurité permettrait d'éviter 11,3% (8,11-4,9) de déces et 10,3%
(8,2-14,4) de DALY. Enfin, I'emploi correct et approprié des casques
pour motocyclistes pourrait entrainer une baisse de 8,0% (3,3-12,9) au
niveau des déces et de 8,9% (4,2—12,5) au niveau des DALY.
Conclusion Nos résultats illustrent le potentiel que représente
I'amélioration des systemes de sécurité des véhicules et des dispositifs
de protection individuelle (casques et ceintures de sécurité) dans la
prévention des déces et handicaps liés aux accidents de la route au
sein de I'Association des nations de I'Asie du Sud-Est. Ces améliorations
peuvent étre apportées en imposant une réglementation relative a la
conception des véhicules ainsi qu'en encourageant les consommateurs
a réclamer des véhicules et des casques plus sirs pour motocyclistes,
notamment par des mécanismes tels que des programmes d'évaluation
des voitures neuves et d'autres initiatives.
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Jacobo Antona-Makoshi et al.

Research
Road deaths and road safety, South-East Asia

Pesiome

OueHKa npefoTBpalLeHHbIX CTyYaeB rméeny n yTpatbl TPyA0CNOCOOHOCTM NpY NPOBeAeHNN MePONPUATMIIA
no o6ecneuyeHunto 6e30NacHOCTM TPAHCMNOPTHBIX cpeacTB, Accounaunsa ctpaH 0ro-BoctouHoii Asun

LUenb OueHnTb 6€30MacHOCTb JOPOXHOIO ABVXEHNUA B CTPAHax-
yneHax Accoumaumu ctpaH Koro-BoctoyHon Asnm 1 onpeaenvTs
BO3MOKHble MperMyLllecTBa MeponpuaTHiA No obecnevyeHunio
6e30MacHOCTV TPAHCMOPTHbIX CPeACTB B 3TOW rpynne CTPaH.
MeTtoabl ABTOPbI MCMONb30BaNN KOHTPGAKTYanbHbIM aHanms
ONA OLEHKM CHXKEHWA CMepTHOCTM B pesynstate ATM 1 noTepb
NeT XM3HW C MonpaBKoW Ha MHBanuaHoCTbL (DALY), ecnm 6bl
B CTpaHax Accoumaumm ctpaH Koro-BoctouHom Asnm noaHOCTbIO
MCNOSb30BaMCh BOCEMb MPOBEPEHHBIX TEXHOMNOMMI 6e30MacHOCTM
TPAHCMOPTHBIX CPeACTB U MOTOUMKNETHbIE Winembl. Kaxaan
TeXHoMorvs ObiNa CMOAENMPOBaHa C UCMOMb30BaHNEM OLIEHOK
CIy4YaeB LOPOKHO-TPAHCMOPTHOMO TPaBMATM3Ma Ha YPOBHE CTPaHbl,
a TaKXe PacnpoCTPaHEHHOCTU U SOOGEKTUBHOCTU TEXHONOM NN
[NA pacyeTa CHKeHna cmepTHOCTU 1 DALY B ciyyae BHeapeHua
TEXHONOTMI BO BCEM aBTOMAPKE.

Pe3synbratbl Hanvuvie cvictembl KypCcoBOW yCTOMUMBOCTM aBTOMOOMNA,
BK/tOUAA aHTVOMNOKMPOBOUHbIE TOPMO3HbIE CUCTEMBI, MPEeAOCTaBUT
MaKCMManbHble MpenmyLLecTBa BCEM YUYaCTHUKaM JOPOXKHOMO
NBVXEHWA: MO OLUEeHKaM, KOMUYeCTBO CMepTel COKpaTUTCA Ha

23,2% (O1ana3oH aHanm3a YyBCTBUTENBHOCTH: 9,7-27,8), KONMYECTBO
DALY — Ha 21,1% (9,5-28,1). bonee akTMBHOE MCMNONb30BaHNE
pemHel 6e30MacHOCTH, MO OLeHKaM, MO3BOAMIO M3bexaTb
11,3% cvepren (8,11-4,9) n 10,3% DALY (8,2-14,4). CooTeeTCTBYIOLIEE
1 NPaBWIbHOE MCMOMb30BaHWe MOTOUMKIETHBIX LWIEMOB MOXKET
MPUBECTU K CHUXEHMIO CMepPTHOCTM Ha 8,0% (3,3-12,9) 1 DALY Ha
8,9% (4,2-12,5).

BbiBog MonyueHHble pe3ynbTaThl YKa3blBaloT Ha HEOOXOAVMOCTb
YIYUWEHWSA KOHCTPYKLMM 6e30MacHOCTH TPaHCMOPTHBIX CPeaCTs
1N CPeACTB NHAVBUAYANbHON 3alinThl (pemMHen 6e30MacHOCTU 1
LUNEMOB) AN CHUPKEHWS CMePTHOCTU 1 MOTEPU TPYAOCMOCOOHOCTY
B pe3y/brate JOPOXHO-TPAHCMOPTHbLIX MPOUCLIECTBINIA B CTPaHax
Accoumaumn ctpaH tOro-BoctouHo Asuun. [LaHHble ynyylieHna
MOTyT 6bITb peanr30BaHbl C MOMOLLBIO MPABUI MPOEKTUPOBAHNS
TPAHCMOPTHBIX CPEeACTB 1 CO3AaHNA NOTPebUTENbCKOrO CNpoca
Ha bonee H6e3omnacHble TPAHCNOPTHbIE CPeCTBa M MOTOLLNEMDI
C MCNONb30BaHMEM TaKMX MEXAHM3MOB, Kak NMPOrpaMmbl OLEHKN
HOBbIX aBTOMOOWINEN 1 ApYre MHULMATMBDI.

Resumen

Estimacion de las muertes y discapacidades potenciales evitadas con intervenciones en la seguridad de los vehiculos,

Asociacion de Naciones de Asia Sudoriental.

Objetivo Evaluar la seguridad vial en los paises miembros de la
Asociacion de Naciones de Asia Sudoriental y estimar los beneficios
que tendrfan las intervenciones en la sequridad de los vehiculos en
este grupo de paises.

Métodos Se aplicd un andlisis contrafactico para evaluar la reduccion
de muertes por accidentes de trafico y de afios de vida ajustados
por discapacidad (AVAD) perdidos si en los paises de la Asociacion
de Naciones de Asia Sudoriental se emplearan en su totalidad ocho
tecnologias de seguridad para vehiculos y cascos de motocicleta que
han demostrado su eficacia. Se modelizd cada tecnologfa utilizando
estimaciones de incidencia de lesiones de trafico a nivel nacional y
la prevalencia y eficacia de la tecnologfa para calcular la reduccién
de muertes y AVAD si la tecnologia se instalaba en todo el parque
automovilfstico.

Resultados La disponibilidad del control de estabilidad electrénico,
incluidos los sistemas antibloqueo de frenos, proporcionarfa los mayores

beneficios para todos los usuarios de las vias publicas, con estimaciones
de un 23,2 % (intervalo del andlisis de sensibilidad: 9,7-27,8) menos
de muertes y un 21,1 % (9,5-28,1) menos de AVAD. Se estimé que un
mayor uso del cinturén de sequridad evitarfa el 11,3 % (8,11-4,9) de las
muertesy el 10,3 % (8,2-14,4) de los AVAD. El uso adecuado y correcto
del casco de motociclista podria dar lugar a un 8,0 % (3,3-12,9) menos
de muertes y un 8,9 % (4,2-12,5) menos de AVAD.

Conclusion Los resultados muestran el potencial de la mejora del disefio
de la seguridad de los vehiculos y de los dispositivos de proteccién
personal (cinturones de seguridad y cascos) para reducir las muertes y
discapacidades por accidentes de tréfico en la Asociacién de Naciones
de Asia Sudoriental. Estas mejoras pueden lograrse mediante normativas
sobre el disefio de vehiculos y la creacion de una demanda de vehiculos
mas seguros y cascos de motocicleta entre los consumidores a través de
mecanismos como los programas de evaluacién de vehiculos nuevos
y otras iniciativas.
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