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Objective: Road traffic injuries (RTIs) are a leading cause of disability and fatality globally. Motorcycle-related injuries,
mainly head injuries, and related deaths and disabilities are a significant contributor to the burden of disease in low- and
middle-income countries (LMICs). Helmets have been proven to be an effective way to reduce the risk of head injury. As
motorcycle use continually increases in Cambodia, head injuries and related deaths and disabilities are expected to rise.
This article aims to assess the current status of helmet use in Cambodia, as well as the knowledge, attitudes, and practices
among motorcyclists, in order to assist with better planning and implementation of injury prevention strategies.

Methods: Two separate methodologies were employed for this study. Helmet observations were conducted in Phnom
Penh, Kandal, Kampong Speu, Siem Reap, and Kampong Cham to assess the current status of helmet use during the day and
at night. Roadside knowledge, attitudes, and practice (KAP) interviews were also conducted in Phnom Penh, Kandal, and
Kampong Speu to determine the prevailing beliefs around helmet use in Cambodia.

Results: Based on observations, the proportion of helmet wearing across all study sites was 25 percent at night and 43
percent during the day among all motorcyclists. The observed proportion was up to 10 times higher among drivers compared
to passengers. The top 3 reasons for always wearing a helmet were lifesaving potential, legal duty, and police fines. Almost
60 percent of respondents said that their use or nonuse of a helmet depended on where they were driving. Helmet quality,
price, style, and color were important factors influencing the decision to purchase a helmet.

Conclusions: A paradox appears to exist in Cambodia; though awareness of the benefits of wearing a helmet is high,
actual helmet use remains low in the country. Daytime usage is higher than nighttime, and these proportions are significantly
higher among drivers compared to passengers. There is a continuing need to improve the proportion of all-day helmet

wearing, especially at night and among motorcycle passengers in Cambodia.
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INTRODUCTION

The World Health Organization (WHO) estimated that road
traffic injuries (RTIs) were the ninth leading cause of death
in 2004, accounting for 2.2 percent of all deaths or 1.3 mil-
lion deaths (WHO 2008, 2009). In the Western Pacific Region
(WPR), 93 percent of road traffic fatalities occurred in low-
and middle-income countries (LMICs). RTIs were the leading
cause of death among individuals in the economically produc-
tive age range of 15 to 44 years and the second leading cause
of death among 5- to 14-year-olds in the WPR. In 2004, there

Received 8 August 2011; accepted 6 October 2011.

Address correspondence to Abdulgafoor M. Bachani, PhD MHS, Johns
Hopkins International Injury Research Unit, Johns Hopkins Bloomberg School
of Public Health, 615 N. Wolfe St., Suite E-8132, Baltimore, MD 21205. E-mail:
abachani@jhsph.edu

31

were 264,772 disability-adjusted life years (DALYs) lost due to
RTIs, with nearly 92 percent of these DALY's lost in LMICs of
the WPR (WHO 2008). Cambodia is a low-income country in
the WPR with a population of almost 15 million (WHO 2009).
According to the data from the Road Crash and Victim Informa-
tion System (RCVIS), there were 18,287 road crash casualties
in 2010, among which 1816 (10%) were fatalities (Road Safety
Cambodia). In the past 5 years, there was a 40 percent increase
in road crash fatalities (Road Safety Cambodia).

Motorcycles are a significant cause of RTIs and fatalities,
especially in LMICs where they are an increasingly frequent
means of transport. In most high-income countries, motorcycle
fatalities usually account for 5 to 18 percent of overall traf-
fic mortality (WHO 2006). The proportion is much higher in
LMICs, ranging from 27 percent in countries like India to 42
and 57 percent in Indonesia and Malaysia, respectively (Mohan
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2002). According to the WHO, globally the use of motorcycles
has increased in recent years, for both transport and recreational
purposes (WHO 2006). Asian countries, in particular, are ex-
pected to experience rapid growth in the number of motorcycles,
which is predicted to be accompanied by a significant increase
in the number of motorcycle-related injuries and deaths (WHO
2006). Cambodia currently has an estimated RTI death rate of
12.1 per 100,000 people, and 63 percent of the fatalities were
drivers and passengers of motorized 2- or 3-wheelers. This rate
is expected to rise significantly (WHO 2009).

Motorcycles play an important role in the Cambodian trans-
portation system. They are a common form of mobility for both
humans and goods, particularly in poorer communities. Since
1990, the number of motorcycles on the roads has continuously
increased at an annual rate of 20 percent (Ministry of Public
Works and Transport 2010b). In 2007, the total number of reg-
istered vehicles was 154,389, among which 84 percent were
motorized 2- and 3-wheelers (WHO 2009). Ten percent of the
population own motorcycles, but only 4 percent have proper
driving licenses to legally ride a motorbike (Ministry of Public
Works and Transport 2010a).

Head injuries are a major concern in road traffic crashes
involving motorcycles and are a main cause of disability and
deaths (Liu et al. 2008). According to the WHO, head injuries
contribute to about 75 percent of deaths among motorized 2-
wheeler users in European countries and up to 88 percent in
some LMICs (WHO 2006). For survivors of head injuries, there
is a significant social and economic cost associated with spe-
cialized or long-term care (WHO 2006). A 2008 Cochrane re-
view indicated that helmets reduced the risk of head injury
by 69 percent and death by 42 percent (Liu et al. 2008). An-
other study conducted in Taiwan concluded that, compared with
helmeted motorcyclists, nonhelmeted motorcyclists were more
than 4 times as likely to have head injuries and 10 times as
likely to have brain injuries (Yu et al. 2011). Helmet use has
also shown to reduce the mean cost of hospitalization by more
than $6000 per patient, according to a study conducted in a
trauma center in Michigan (Brandt et al. 2002). But this figure
would not necessarily be transferable to low- and middle-income
countries.

There is a need to understand the current status of helmet use
among motorcyclists, as well as the prevailing knowledge, atti-
tudes, and practices (KAPs) around helmet use, in Cambodia.
Such information is important so that appropriate interventions
can be developed and implemented to address the problem.
This is especially the case in light of the renewed interest in
injuries to motorcyclists in Cambodia through initiatives by
groups such as Bloomberg Philanthropies and the Global Hel-
met Vaccine Initiative that are seeking to enhance safety on
Cambodian roads (Cambodia Global Helmet Vaccine Initiative
2011; Peden 2010). In this article, we aim to assess the current
status of helmet use in 5 districts in Cambodia, as well as the
KAP related to helmet use. These empirical data will add new
information on the need for motorcycle injury prevention in the
country.

METHODS

Data for this study was collected and analyzed using 2 meth-
ods: (1) helmet observational studies to assess the current status
of helmet use and (2) roadside KAP surveys to illustrate the
prevailing beliefs around helmet use in Cambodia. Details on
each of these methods are described below. The sites for the
first study were 5 provinces in Cambodia: Phnom Penh, Kan-
dal, Kampong Speu, Siem Reap, and Kampong Cham; the KAP
interviews were only conducted in Phnom Penh, Kandal, and
Kampong Speu. These sites were selected as the sites of 2 sep-
arate efforts (starting in the future) to enhance motorcycle road
safety.

Helmet Observational Studies

The goal of the observational studies was to determine the per-
centage of helmet usage among motorcycle drivers and pas-
sengers through systematically observing motorcyclists at ran-
domly selected locations in the study districts. This study was
carried out in 2 phases. First, in 2010, observations were car-
ried out every other month beginning in July 2010 at night in
3 provinces (i.e., Phnom Penh, Kandal, and Kampong Speu).
In the second phase, which began in January 2011, two more
provinces (i.e., Siem Reap and Kampong Cham) were added,
and the observations were extended to cover daytime helmet
wearing as well.

To ensure representativeness, observation sites were selected
following a systematic multistep procedure. First, all possible
observation locations in the study sites were identified and di-
vided into two categories (i.e., urban and rural). The 2 categories
were further divided into 2 subcategories (i.e., intersections and
motorcycle bays). These sites were selected from all available
intersections along the national roads. Site eligibility criteria
included that the site was deemed safe for observers; location
at an elevation that of higher or equal height to a motorcycle;
and a place where the local population rather than tourists were
more likely to be observed. Six sites that covered all 4 categories
described above were then selected from a pool of all eligible
sites using a random selection process.

The observations were conducted during 90-min intervals
every third week in July, September, and November 2010 and
in January, March, and May 2011, during the day (i.e., 9 am, 12
pm, and 5 pm) and at night (i.e., 7 pm) to account for variations
in traffic volume and composition at different times of the day.
The study team recorded a brief description of each study loca-
tion and systematically assessed the site’s road traffic volume
prior to beginning the study. Motorcycles that drove through a
study location were observed for helmet use among drivers and
passengers. To avoid double counting and ensure reliable data
collection and documentation at locations with high traffic vol-
ume, the study team observed motorcycles traveling in only one
direction. If more than one motor vehicle simultaneously passed
by the observer, the motor vehicle closest to the curb or roadside
was observed. If time permitted, the next closest motor vehicle
was observed. This process continued until the motor vehicle
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Table I Background information for study provinces in Cambodia

RTIs per 100,000°

No. of sites selected for
observational and KAP

Province Population? Motorcycle Other vehicles Overall RTI survey
Phnom Penh 1,327,615 106.88 29.90 136.79 10
Kandal 1,265,280 98.87 37.46 136.33 5
Kampong Speu 716,944 43.80 29.29 60.54 4
Siem Reap 896,443 141.45 39.27 180.71 5
Kampong Cham 1,679,992 82.26 28.63 110.89 5

“Data from National Institute of Statistics (2008).

’Data from the Road Crash and Victim Information System (Road Safety Cambodia 2010). It includes all kinds of injury (fatal and injury).

furthest away from the roadside was observed. In settings where
divided highways were present, the motorcycle “furthest away”
was defined as the motorcycle closest to the highway median.

Roadside KAP Surveys

The roadside surveys aimed to assess the prevailing KAP around
helmet use among motorcyclists in 3 of the study provinces (i.e.,
Phnom Penh, Kandal, and Kampong Speu). Interview locations,
which comprised gas stations, were selected based on their prox-
imity to the observation locations described above. Those gas
stations closest to the observation sites were selected and in-
cluded10 sites in Phnom Penh, 4 sites in Kampong Speu, and 5
sites in Kandal.

The surveys were conducted in November 2010. Interviews
were conducted during 1.5-h blocks at varying times of the day
over 5 days by trained interviewers using structured question-
naires. For each survey, face-to-face interviews were conducted
around gas stations where motorcyclists stopped to refuel. In
order to capture their self-reported knowledge, attitudes, prac-
tices, and behaviors regarding helmet use, study participants
were asked questions about frequency of wearing a helmet, rea-
sons for always/not always wearing a helmet, factors influencing
decisions to purchase a helmet, and police enforcement, among
others. A closed-ended questionnaire, developed in collabora-
tion with the Johns Hopkins International Injury Research Unit
(JHIIRU), was used in this survey.

Observed Helmet
[9)]
B

Jul 2010 Sep 2010 Nov 2010

Jan 2011
Time of Observation

Mar 2011 May 2011

--¢--Phnom Penh - = Kandal -4+ Kampong Speu

—— Siem Reap = i= Kampong Cham

Figure 1a Trend of observed helmet wearing proportions at night by region,
July 2010 to May 2011.

Data for both studies were managed and analyzed using
STATA 11 (StataCorp 2009) and MS Excel. Descriptive statis-
tics and hypothesis tests were used to understand the current
status of helmet use as well as the prevailing KAP around their
use and to identify potential solutions to the problem.

The study was approved by the Institutional Review Board at
the Johns Hopkins Bloomberg School of Public Health, as well
as the National Road Safety Committee in Cambodia.

RESULTS

Results of the data collection and analysis from both the
helmet observational studies and the roadside KAP surveys are
described below. A total of 29 observation locations were se-
lected in the 5 study cities/provinces (10 sites in Phnom Penh,
5 in Kandal, 4 in Kampong Speu, 5 in Siem Reap, and 5 in
Kampong Cham). Background information on the 5 provinces
is provided in Table I.

Helmet Observational Studies

On average, the proportion of helmet wearing at night among all
motorcyclists was 25 percent across all the study sites, with the
highest percentages observed in Phnom Penh (41%), followed
by Siem Reap (37%) and Kandal (31%; Figure 1a). Though there
seems to be an increase in the proportions of nighttime helmet
wearing over the study period, there were fluctuations in each
region (Figure la). On the other hand, the usage proportion

@ 70%
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*

Mar 2011
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--¢--Phnom Penh = «= Kandal -4+ Kampong Speu
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Figure 1b  Trend of observed helmet wearing proportions during the daytime
by region, January to May 2011.
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during the daytime among all motorcyclists was generally
higher, with an average proportion of helmet wearing of 43 per-
cent. Daytime helmet wearing was highest in Phnom Penh (58%)
and Siem Reap (57%), followed by Kandal (46%; Figure 1b).
There appears to be a marked and statistically significant dif-
ference between overall proportions of helmet wearing among
drivers and passengers, with observed percentages of up to 10
times higher among drivers compared to passengers (Table II).
Among both groups, the proportion of helmet wearing was sig-
nificantly higher during the daytime compared to at night.

Roadside KAP Surveys

A total of 304 motorcycle drivers and passengers were inter-
viewed (Table III). Most of the motorcyclists interviewed were
males (86%) and were between 18 and 35 years. Nearly half
of the respondents had a high school education or higher. Al-
most all (93%) of them were drivers and only 7 percent were
passengers. In addition, 95 percent of those interviewed were
driving motorcycles that they owned. The majority of respon-
dents (75%) were the only occupants of the motorcycles (i.e.,
the drivers), with 23 percent of the motorcycles carrying 2 indi-
viduals. Most of the respondents described the purpose of their
current trip as commercial activities (43%) and traveling to/from
work/school (32%).

Almost 100 percent of respondents claimed that they wore a
helmet at least sometimes. However, the proportion of respon-
dents who reported always wearing a helmet was 71 percent,
and 18 percent claimed to do so “most of the time.” In addition,
when asked about helmet use within the past 30 days, 64 percent
of drivers reported wearing a helmet all the time, whereas only
33 percent of passengers indicated doing so. However, there
appeared to be a remarkable difference when these percentages
were compared to the observed helmet wearing percentages in
the 3 provinces where both methodologies were implemented
(Table IV).

The majority of respondents understood the lifesaving poten-
tial of a helmet and indicated that as the main reason for always
wearing a helmet (86%). The other top reasons for helmet use
were found to be the fact that it was their legal duty to wear

Other

No relevant factors

Brand/company name il
certified as a "standard" helmet 1l
Quality I——
Style/look IEEEEG———

Price I
Color

0% 10% 20% 30% 40% 50% 60% 70% 80%
Percent

Factors

Figure 2 Factors influencing decision to purchase a helmet.

a helmet (25.3%) and police fines (21.7%). The most common
reason (72%) for not wearing a helmet was that their use or
nonuse of a helmet depended on where they were driving. Ad-
ditionally, 26 percent of respondents claimed that they forgot to
wear a helmet, and 17 percent considered it to be inconvenient
or uncomfortable. Police enforcement also seems to be a prob-
lem, with only 22 percent of the respondents indicating having
been stopped by police in the 3 months preceding this study to
check for helmet use.

It appears that helmet ownership is not a factor prohibiting
helmet use; 97 percent of the respondents indicated that they own
a helmet (Table II). Helmet costs also do not seem prohibitive,
with the majority of these individuals reporting that their helmets
cost less than US$20, with only 4 percent of them costing more.
In terms of other factors influencing the decision to purchase a
helmet, helmet quality was the most popular factor considered
(68%), followed by price (45%). The style/look (25%) and color
(12%) of the helmet were also significant factors (Figure 2).

DISCUSSION

Though there has been a decline in the number of road
traffic deaths in Cambodia in the last 5 years, Cambodia still
leads the WPR in road traffic-related deaths and injuries (WHO
2009). Among the major risk factors responsible for road traffic
crashes and fatalities, the use of helmets (particularly at night) is

Table I Observed proportions of helmet wearing among drivers and passengers by region in Cambodia in 2011

Drivers

Passengers

Total number of

Total number of

Region Time observations % Wearing helmets observations % Wearing helmets ~ P-value®
Phnom Penh Day 17994 82 8678 8 .001
Night 5996 65 3532 6 .001
Kandal Day 8944 66 5099 11 .001
Night 2897 49 1786 10 .001
Kampong Speu Day 7159 41 3896 5 .001
Night 1966 22 1294 3 .001
Siem Reap Day 8999 80 4194 8 .001
Night 2975 55 1578 4 .001
Kampong Cham Day 8996 36 4277 3 .001
Night 2968 6 1823 1 .001

“Test for difference in proportions—drivers vs. passengers.
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Table III  Background information on respondents for the roadside KAP

survey
Male N (%) Female N (%) Total N (%)

Age Group

18-25 80 (30.5) 25 (59.5) 105 (34.5)

26-35 112 (42.7) 12 (28.6) 124 (40.8)

3645 45(17.2) 3(7.1) 48 (15.8)

46-55 20 (7.6) 1(2.4) 21(6.9)

56+ 5(1.9) 1(2.4) 6 (2.0)

Total 262 (100.0)  42(100.0) 304 (100.0)
Education

Primary 63 (25.0) 8(20.5) 71 (24.4)

Secondary 70 (27.8) 13 (33.3) 83 (28.5)

High school 83 (32.9) 11(28.2) 94 (32.3)

University 36 (14.3) 7(17.9) 43 (14.8)

Total 252 (100) 39 (100.0) 291 (100.0)
Status of motorcyclist

Driver 244 (93.8) 37 (86.0) 281 (92.7)

Passenger 16 (6.2) 6 (14.0) 22 (7.3)
Own helmet

Yes 245 (96.8) 40 (97.6) 285 (96.9)

No 8(3.2) 1(2.4) 9@3.1)
Own motorcycle

Yes 247 (95.7) 37 (90.2) 284 (95.0)

No 11 (4.3) 4(9.8) 15(5.0)
Purpose of the trip

Traveling to/from work (or 78 (30.0) 19 (45.2) 97 (32.1)

school)

Traveling to/from leisure 17 (6.5) 3(7.1) 20 (6.6)

activities

Riding for pleasure 40 (15.4) 13 (31.0) 53 (17.5)

Commercial activity 124 (47.7) 6(14.3) 130 (43.0)

Others 1(0.4) 1(2.4) 2(0.7)

especially important in Cambodia. Overall, helmet usage in
Cambodia remains relatively low. We found that in Cambodia
the use of helmets differs between nighttime and daytime hours.
This may be because during the daytime, wearing or not wear-
ing helmets is more visible, whereas during nighttime hours, it
becomes more difficult to confirm helmet use among motorcy-
cle riders and therefore more difficult to enforce. Our results
showed that a very low proportion of motorcycle drivers—and
even fewer passengers—wear helmets at night.

Though there has been a motorcycle helmet law in Cambodia
since January 2009, inconsistent enforcement of this law may
explain the patterns of helmet use observed in this study. As seen
from our results, only 16 percent reported police fines as areason
to use a helmet; therefore, when motorcycle drivers do not wear

Table IV Observed vs. self-reported helmet use proportions in Cambodia

a helmet, they may not perceive that they will be fined by the
police. This is also suggested by our finding that helmet use
was generally higher in Phnom Penh, where there are generally
higher levels of enforcement compared to other locations.

Helmet use was also substantially lower among motorcycle
passengers compared with drivers. This is consistent with re-
ports from other Asian countries (Conrad et al. 1996; Hung et
al. 2006; Li et al. 2008; Xuequn et al. 2011). The current helmet
law in Cambodia does not include requirements for passengers.
Though we have seen that a law for drivers alone does not
result in universal usage, one would expect helmet use to in-
crease among passengers if the law also included this high-risk
group. Efforts are underway locally to change the helmet law
so that it also covers passengers. Proper public education and
enforcement will also be necessary to achieve large increases in
passenger helmet use.

This study was subject to several limitations. First, we were
not able to document the type or quality of helmet used or
whether the helmet was being worn properly. Helmet type and
proper use have been shown to be associated with head injury
risk (Peek-Asa et al. 1999; Yu et al. 2011). Second, data col-
lected during the roadside interviews may have been biased be-
cause individuals who agreed to be interviewed may have been
more likely to be health conscious and report wearing helmets.
This may explain differences seen between the proportions of
self-reported helmet use from roadside interviews and helmet
wearing obtained from observations. Lastly, we were only able
to observe helmet use during specific times of the day and in a
limited number of provinces in Cambodia. Though these data
do provide some information about the issues and risks for mo-
torcyclists, they are not nationally representative.

To address this issue of injuries to motorcyclists in Cam-
bodia, 2 notable initiatives are underway in Cambodia, one by
the Bloomberg Philanthropies (Peden 2010) and another by the
Cambodia Helmet Vaccine Initiative (2011). Both of these ini-
tiatives are coalitions of national and international stakeholders
and aim to improve helmet use in Cambodia through a multi-
faceted approach. They focus, among other things, on public
awareness education; targeted programs such as school-based
programs, helmet donations, and curriculum development; hel-
met provision, which includes the importation of high-quality
affordable helmets and the development of local helmet as-
sembly plants; technical assistance in the areas of legislative
advocacy, capacity building, and helmet standards and testing
labs; and monitoring and evaluation.

Observed helmet wearing proportion

Self-reported helmet wearing proportion

P-value for test of difference in proportion
of observed vs. self-reported helmet wearing

Province Driver (%) Passenger (%) Driver (%) Passenger (%) Driver Passenger
Phnom Penh 78 7 87.5 46.0 .001 .001
Kandal 62 11 86.5 62.2 .001 .001
Kampong Speu 37 5 76.9 28.8 .001 .001
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This renewed focus on improving helmet use among motor-
cyclists and passengers both during the day and at night has sig-
nificant potential in reducing the number of motorcycle-related
head injuries, as well as resulting fatalities and disabilities.
Knowing the current status of helmet use as well as the prevailing
KAP around their use will aid in the development and implemen-
tation of appropriate programs and policies to achieve this goal.
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